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Vienna,  162;  Noxubee  River,  Miss.,  Pascagoula  River,  Miss.,  163;  Harbor  at  Biloxi, 
Miss.,  Pearl  River,  Miss,  between  Edinburgh  and  Carthage,  164;  Pearl  River, 
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Ark.,  Black  River,  Ark.  and  Mo.,  189;  Black  River,  Mo.,  St.  Francis  River,  Ark., 
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RIVERS  AND  HARBORS,  ETC. 

APPENDIX  A. 

REPORT  OF  LIEUT.  COL.  JARED  A.  SMITH,  CORPS  OF  ENGINEERS. 

Improvements. — ^Lubeo  Channel,  Me.,  374;  Moose-a-bec  Bar,  Me.,  376;  Narragnagus 
River,  Me.,  378;  Bangor  Harbor  and  Penobscot  River,  Me.,  379;  Belfast  Harbor, 
Me.,  381 ;  Rockland  Harbor,  Me.,  384 ;  Portland  Harbor,  Me.,  365 ;  channel  in  Back 
Cove,  Portland,  Me.,  387 ;  breakwater  at  mouth  of  Saoo  River,  Me.,  389 ;  Saco  River, 
Me.,  390;  Kennebnnk  River,  Me.,  392;  York  Harbor,  Me.,  393;  Portsmouth  Har- 
bor, N.  H.,  394  ;  Cocheco  River,  N.  H.,  396 ;  harbor  of  refuge  at  Little  Harbor,  N.  H., 
397. 

Examinations  and  surveys. — Bayoduce  [Bagaduce]  River,  Me.,  between  the  towns 
of  PenQi})soot  and  Brooksville,  398;  Camden  Harbor,  Me.,  403;  Rockport  Harbor, 
Me.,  407 ;  Kennebec  River,  Me.,  at  Bath,  and  from  Augusta  to  lower  end  of  Perkin's 
Island,  412 ;  Penobscot  River,  Me.,  from  Bangor  to  Bucksport  Narrows,  425. 

APPENDIX  B. 

REPORT  OF  LIEUT.  COL.  GEORGE  L.  GILLESPIE,  CORPS  OF  ENGINEERS. 

Improvements. — Newburyport  Harbor,  Mass.,  433 ;  Merrimac  River,  Mass..  436 ;  Ips- 
wich River,  Mass.,  438 ;  harbor  of  refuge,  Sandy  Bay,  Cape  Ann,  Mass.,  439;  Glon- 
cestor  Harbor,  Mass.,  442;  Lynn  Harbor,  Mass.,  445;  Boston  Harbor,  Mass.,  447; 
Maiden  River,  Mass.,  456;  Hingham  Harbor,  Mass.,  456;  Scitnate  Harbor,  Mass., 
458;  Plymouth  Harbor,  Mass.,  459;  Provincetown  Harbor,  Mass.,  462. 

Examinations  and  surveys. —Manchester  Harbor,  Mass.,  463;  Winthrop  Harbor, 
Mass.,  468;  Duxbury  Harbor,  Mass.,  472;  Wellfleet  Harbor,  Mass.,  476. 

APPENDIX  C. 

REPORT  OF  MAJ.  WILLIAM  R.  LIVERMORE,  CORPS  OF  ENGINEERS. 

Improvements. — Harbor  of  refuge  at  Hyannis,  Mass.,  484;  harbor  of  refuge  at 
Nantucket,  Mass.,  486;  Wood's  lloll  Harbor,  Mass.,  488;  Wareham  Harbor,  Mass., 
489 ;  Westport  Harbor,  Mass.,  491 ;  Taunton  River,  Mass.,  492 ;  Warren  River,  R.  I., 
494;  Pawtucket  River,  R.  I.,  496:  Providence  River  and  Narragansett  Bay,  R.  I., 
498;  removal  of  Green  Jacket  Snoal,  Providence  River,  R.  I.,  &00;  Newport  Har- 
bor, R.  I.,  502 ;  harbor  of  refuge  at  Block  island,  B.  I.,  504;  Little  Narragansett 
Bay,  R.  I.  ana  Conn.,  508 ;  Pawoatuck  River,  R.  L  and  Conn.,  509 ;  harbor  of 
refuge  at  Stonington,  Conn.,  511. 

Examinations  and  survrys.— New  Bedford  Harbor,  Mass.,  513;  Taunton  River, 
Mass.,  515. 
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APPENDIX  D. 

REPORT  OF  LIEUT.  COL.  D.  C.  HOUSTON,  CORPS  OF  ENGINEERS. 

Improvemkxts. — Tbames  River,  Conn.,  5*21 ;  New  London  Harbor,  Conn.,  5*25  :  Con- 
necticat  River,  Mass.  and  Conn.,  527;  Clinton  Harbor,  Conn.,  538:  New  Haven 
Harbor,  Conn.,  540  ;  breakwater  at  New  Haven,  Conn.,  544  ;  Milford  Harbor,  Coon., 
548;  HoQsatouic  River,  Conn.,  551;  Bridgeport  Harbor,  Conn.,  555;  Black  Rock 
Harbor,  Conn.,  ZfbS;  Soathport  Harbor,  Conn.,  561;  Norwalk  Harbor,  Coun.,  5o2; 
Siamford  Harbor,  Conn.,  564 ;  Port  Cbeater  Harbor,  N.  Y.,  507 ;  Mainarom-ck  Har- 
bor, N.  Y.,  569;  Echo  Harbor,  New  Rochelle,  N.   Y.,  570;  New  Rocbelie  Harbor, 
N.  Y.,  572;  East  Cheater  Creek.  N.  Y.,  574;  Greenport  Harbor,  N.  Y.,  577;  Port 
Jefferson  Harbor,  N.  Y.,  578;  Flushing  Bay,  N.  Y.,  581;  removing  sunken  vesseln 
or  craft  obstrncting  or  endangering  navigation,  533. 

APPENDIX  E. 

REPORT   OF  LIEUT.   COL.  WALTER  McFARLAND,    CORPS   OF  ENGINEER. 

Improvements. — Hudson  River,  N.  Y.,  588 ;  Harbor  of  Saugerties,  N.  Y.,  594  ;  Har- 
bor at  Rondout,  N.  Y.,596;  Harlem  River,  N.  Y.,  598  ;  removing  obstructious  in 
the  East  River  and  at  Hell  Gate,  N.  Y.,  603  ;  Newtown  Creek,  N.  Y.,  606  ;  Butter- 
milk Channel,  N.  Y.,  610;  Gowanus  Bay,  N.  Y.,  613;  New  York  Harbor,  617; 
Sheepshead  Bay,  N.  Y.,  624;  Harbor  at  Canarsie  Bay,  N.  Y.,  627  ;  Sum])awanu8  In- 
let, N.  Y".,  629;  channel  between  Staten  Island  and  New  Jersey,  631 ;  Raritan  Bay, 
N.  J.,  633;  removing  sunken  vessels  or  craft  obstructing  or  endangering  naviga- 
tion, 637. 

EXAMIXATIONS  AND  SURVEY. — Spping  Creek,  N.  Y.,  63S;  Hudson  River,  N.Y.,  be- 
tween New  Baltimore  and  Coxsackie,  640. 

APPENDIX  F. 

REPORT  OF  CAPT.  GEORGE  McC.  DERBY,  CORPS  OF  ENGINEERS. 

Improvements. — Passaic  River,  N.  J.,  645;  Elizabeth  River,  N.  J.,  648;  Rabway 
River,  N.  J.,  649;  Woodbridge  Creek,  N.  J.,  650  ;  Raritan  River,  N.  J.,  b52 :  South 
River,  N.  J.,  657 ;  Cheesequakes  Creek,  N.  J.,  661;  Keyport  Harbor,  N.  J.,  6G2; 
Slattawan  Creek,  N.  J.,  6o3.;  Shrewsbury  River,  N.  J.,  665;  Mauasquan  River,  N. 
J.,  667. 

APPENDIX  G. 

REPORTOFLIEUT.  COL.  HENRY  M.ROBERT,  CORPS  OF  ENGINEERS- 

Improvement. — ^Delaware  River,  Pa.  and  N.  J.,  669;  Frankford  Creek,  Pa.,  698; 
Schuylkill  River,  Pa.,  699;  ice-harbor  at  Marcus  Hook^  Pa.,  701  j  ice-harbor 
at  the  head  of  Delaware  Bay,  Del.,  704;  construction  of  iron  pier  in  Delaware 
Bay,  near  Lewes,  Del.,  705;  narbor  at  Delaware  Breakwater,  Del.,  707 ;  Rancocas 
River,  N.  J.,  708;  Woodbury  Creek,  N,  J.,  710:  MantuaCreek,  N.  J.,  711 ;  Raccoon 
River,  N.  J.,  712;  Salem  River,  N.  J.,  712;  Conansey  Creek,  N.  J.,  714  ;  removal  of 
wreck  fiom  Delaware  Bay  and  River,  716;  removing  sunken  vessels  or  craft  ob- 
etmctin^ or  endangering  navigation,  716 ;  survey  of  harbor  at  Atlantic  City,  N.  J., 
717 ;  United  States  Commission  advisory  to  the  Board  of  Harbor  Commissioners  of 
Philadelphia,  Pa.,  718. 

EXAMINATIOKS  AND  SURVEY.— Thoroughfare  from  Cape  May  to  the  Great  Bay  north 
of  Atlantic  City,  N.  J.,724. 

APPENDIX  H. 

REPORT  OF  MR.  WILLIAM  F.  SMITH,  UNITED  STATES  AGENT. 

Improvements. — Maurice  River,  N.  J.,  73^;  Wilmington  Harbor,  Del.,  739;  ice-har- 
bor at  New  Castle,  Del., 740;  Duck  Creek,  Del.,  741;  Saint  Jones  River,  Del.,  74'^  ; 
Mispillion  Creek.  Del., 743;  Broajikiln  River,  Del.,  744  :  Indian  River.  Del.,  744  ;  in- 
land water-way  from  Chi  ncoteague  Bay,  Va.,to  Delaware  Bay,  at  or  near  Lewes, 
DeL,745 ;  Susquehanna  River  above  aiid  below  Havre  de  Grace,  Md..746  ;  Cbesler 
River  at  Kent  island  Narrows,  Md.,  747  ;  Corsica  Creek,  Md.,  747  ;  Choptank  River, 
Md., 748  ;Nanticoke  River,  Del.,  749;  Broad  Creek,  Del.,  from  its  mouth  to  Laurel, 
750 ;  Wicomico  River,  Md.,  751 ;  Upper  Tboroughlare  between  DeilV  Island  and  the 
mainland,  751 ;  Pocomoke  River,  Md.,7r)-2;  removing  sunken  vessels  or  craft  ob- 
structing or  exKlangering  navigation,  753. 
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PABT    II. 
APPENDIX  I. 

REPORT  OF  COL.  WILLIAM  P.  CRAIGHILL,  CORPS  OF  ENGINEERS. 

Impbovemsnts.— Patapsco  River  and  channel  to  Baltimore.  Md..  756;  Annapolis 
Harbor,  Md.,  761 ;  Jamet  River.  Ya.,  761 ;  harbor  of  Norfolk,  and  ita  approaches, 
Va*!  766 ;  approach  to  Norfolk  Harbor  and  the  United  States  (Norfolk)  navy-yard, 
between  Lambert's  Point  and  Fort  Norfolk,  Va.,  767;  Archer's  Hope  River,  Va., 
768;  Appomattox  River,  Va.,  768;  North  Landing  River,  Va.  and  N.  C.  770;  Cnr- 
ritack  soand,  Coai^ok  Bay,  and  North  River  Bar,  N.  C,  770 ;  Blackwater  JEUver, 
Va.,  772;  Nottaway  River,  Va.,  773;  Meherrin  River,  N.  C,  773 ;  Eden  ton  Bay^  N. 
C,  773;  removing  sunken  vessels  or  craft  obstr  acting  or  endangering  navigation, 
774. 

APPENDIX  J, 

REPORT  OF  LIEUT.  COL.  PETER  C.  HAINS,  CORPS  OF  ENGINEERS. 

Imfsovxmxnts. — Potomac  River  at  Washington,  D.  C.,777;  reconstruction  of  the 
Aqueduct  Bridge,  Georgetown,  D.  C,  789 ;  bridge  across  the  Eastern  Branch  of 
the  Potomao  River,  D.  C,  795;  Shenandoah  River,  W.  Va.,  804;  wharf  at  Fort 
Monroe,  Va.,  804. 

SxTRYBT. — James  Creek  Canal,  emptying  into  Anacostia  River,  D.  C,  807. 

APPENDIX  K. 

REPORT  OF  MR.  S.  T.  ABERT,  UNITED  STATES  AGENT. 

Improvements. — Channel  at  Mount  Vernon,  Va.,  813 ;  Neabsco  Creek,  Va.,  814; 
Breton  Bay,  Leonardtown,  Md.,  815 ;  Nomini  Creek,  Va.,  816 :  harbor  at  entrance 
of  St.  Jerome's  Creek,  Md.,  818;  Rappahannock  River,  Va.,  819;  Totusky  River, 
Va.,  824 ;  Urbana  Creek,  va.,  825 ;  Mattaponi  River,  Va.,  Sii6  ;  Pamunky  River, 
Va.,  828;  York  River,  Va.,  830;  Chicahominy  River,  Va.,  832:  Staunton  River, 
Va.,  834:  Dan  River,  between  Madison,  N.  C,  and  Danville,  Va.,  838;  Roanoke 
River,  >i.  C,  840;  French  Broad  River,  N.  C,  843;  removing  sunken  vessels  or 
craft  obstructing  or  endangering  navigation,  645. 

Examination  and  suRVEY.^Patuxent  River,  Md.,  from  Benedict  to  Hill's  Land- 
ing, 846. 

APPENDIX  L. 

REPORT  OF  CAPT.  WILLIAM  H.  BIXBY,  CORPS  OF  ENGINEERS. 

Improvements.— Pamlico  and  Tar  rivers,  N.  C,  854 ;  Contentnia  Creek,  N.  C,  858; 
Trent  River„  N.  C,  862;  Neuse  River  N.  C,  866:  Inland  water-way  between  New 
Berne  and  Beaufort,  N.  C.,  871 ;  Harbor  at  Beauiort,  N.  C,  875 ;  Inland  water-way 
between  Beaufort  Harbor  and  New  River,  N.  C,  through  Bogue  Sound,  882;  New 
River  N.  C,  885 ;  Black  River,  N.  C,  889 ;  Cape  Feai  River,  N.  C,  893;  Waccemaxir 
River,  S.  C,  912 ;  Yadkin  River,  N.  C,  917 ;  Great  Pee  Dee  River,  S.  C,  920;  Harbor 
at  Georgetown,  S.  C,  925;  Winyaw  Bay,  S.  C,  929;Santee  River,  S.  C,  933; 
Wateree  River,  8.  C,  939;  Congaree  River,  8.  C,  943. 

Examinations  and  SuRVETS.—Yadkin  River,  N.  C,  from  the  South  Caroling  line  to 
the  Narrows,  N.  C,  948;  Catawba  River,  N.  C,  958. 

APPENDIX  M. 
REP0B!T  of  first.  LIEUT.  FREDERIC  V.  ABBOT,  CORPS  OF  ENGINEERS. 

Improvements.— Charleston  Harbor,  S.  C,  970 ;  Wappoo  Cut,  S.  C,  980 ;  Ashley 
River,  8.  C.',983;  Edisto  River,  S.  C.,  985;  Salkiehatchie  River^  S.  C,  987;  remov- 
ing sunken  vessels  or  craft  obstructing  or  endangering  navigation,  990. 

Examinations  and  surveys.— North  fork  of  the  Edisto  River,  S.  C,  in  the  counties 
of  Orangebur^h  and  Lexington,  991 ;  Mosquito  Creek,  between  the  South  Edisto 
and  Ashepoo  nvers,  with  a  view  to  connect  the  South  Edisto  with  the  Ashepoo  at 
or  near  Feuwick's  Island,  S.  C,  997. 
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APPENDIX  N. 

REPORT  OP  FIRST  LIEUT.  O.  M.  CARTER,  C0KP8  OF  ENGINEERS. 

Impsotsments. — SaTannah  Harbor  and  River,  Ga.,  1005 ;  Sayannah  Riyer,  between 
SaTumah  and  AngoBta,  Ga.,  1026;  SavaiiBah  River,  above  Aagnsta,  Ga.,  1030; 
Romley  Marah,  Ga.,  1033;  Altamaha  River,  Ga.,  1035;  Doboy  Bar,  Ga.,  1041 ;  Bnina 
wick  Harbor,  Ga.,  1044 ;  Cumberland  Soand,  Ga.  and  Fla.,  1050. 

ExAMDVATiOKB  AND  SURVEYS. — Savannah  River  from  Cross  Tides  above  Savannah  to 
the  bar,  with  a  view  to  obtaining  28  feet  of  water  in  the  channel,  1056 ;  Jekyl 
Creek,  Ga.,  1073. 

APPENDIX  O. 

REPORT  OF  CAPT.  WILLIAM  M.   BLACK,  CORPS  OF  ENGINEER& 

IMPROVXMENTS.— St.  John's  River,  Fla.,  1079 ;  Volnsia  Bar,  Fla.,  1088  j  Upper  St 
John's  River,  Fla.,  1090;  Northwest  entrance  Key  West  Harbor,  Fla.,  1092:  Ca- 
looeahatchie  River,  Fla.,  1093;  Pease  River,  Fla.,  1102;  Manatee  River,  Fla.,  1107; 
Tampa  Bay,  Fla.,  1112j  Withlacoochee  River,  Fla.,  1114 ;  harbor  at  Cedar  Keys, 
Fla.,  1116;  Sawaoee  River,  Fla.,  1118;  removing  snnken  vessels  or  craft  obstmot- 
ing  or  endangering  navigation,  1122. 

EzjJifDfATiOKS  AND  SURVEYS. — Saint  Angnstine,  Fla.,  for  a  deep-sea  channel  en  the 
outer  bar,  1123 ;  Pnnt a  Rassa  Harbor,  Fla.,  1154. 

APPENDIX  P. 

REPORT  OF  CAPT.  R.  L.  HOXIE,  CORPS  OF  ENGINEERS. 

IscpROVEMSNTS. — Apalachicola  River,  Fla.,  1159;  Apalachicola  Bay,  Fla.,  1160  j  La 
Grange  Bayoa,  Fla.,  1162;  Pensacola  Harbor,  Fla.,  1163;  Choctawhatchee  River, 
Fla.  and  Ala.,  1166;  Escambia  and  Conecuh  rivers,  Fla.  aud  Ala.,  1169;  Oconee 
River,  Ga.,  1170;  Ocmulgee  River,  Ga.,  1173;  Oostenanla  and  Coosawattee  rivers, 
Ga.,  1175;  Flint  River,  Ga.,  1175;  Coosa  River,  Ga.  and  Ala.,  1178;  Chattahoochee 
River,  Ga.  and  Ala.,  1181;  Tallapoosa  River,  Ala.,  1184;  Cabawba  River,  Ala., 
1185;  Alabama  River^  Ala.,  1187;  removing  sunken  vessels  or  craft  obstructing  or 
endangering  navigation,  1189 ;  resurvey  of  outer  and  inner  bars  at  Pensacola, 
Fla.,  1191. 

APPENDIX  Q. 

REPORT  OF  MAJ.  A.  N.  DAMRELL,  CORPS  OF  ENGINEERS. 

bcPROVEMENTS. — Mobile  Harbor,  Ala.,  1193;  Black  Warrior  River,  from  Tuscaloosa 
to  Daniel's  Creek,  Ala.,  1198;  Warrior  River,  Ala.,  1200;  Tombigbee  River,  from 
Fulton  to  Vienna,  1204;  Tombigbee  Kiver,  below  Vienna,  ltK)6;  Noxuljee  River. 
Miss.,  1208  ;  Pascagoiila  River,  Miss.,  1210;  llarborat  Biloxi  Bay,  Miss.,  1214  ;  Pearl 
River,  Miss.,  between  Edinburgh  and  Carthajije,  1216 ;  Pearl  River,  Miss.,  from 
Jackson  to  Carthage,  1218;  Pearl  River,  Miss.,  below  Jackson,  1221. 

Examination  and  Survey. — Tombigbee  River,  to  ascertain  what  improvement  is 
necessary  to  make  said  river  continuously  navijjable  from  Vienna,  Ala.,  to  Walker's 
Bridj^e,  Miss.,  1226;  survey  of  the  Warrior  River  below  Tuscaloosa;  the  Tombig- 
bee River  from  its  mouth  up  to  Vienna,  and  from  Vienna  up  to  Walker  Bridge,  1227. 

APPENDIX  R. 
REPORT  OF  CAPT.  W.  L.  FISK,  CORPS  OF  ENGINEERS. 
iHSFEcnoN. — Improvement  at  the  South  Pass  of  the  Mississippi  River,  1229. 

APPENDIX  S. 

REPORT  OF  CAPT.  W.  L.  FISK,  CORPS  OF  ENGINEERS. 

Improvements. — ^TchefuncteRiverandBogue  Falia,  La.,  1243 ;  Tangipahoa  River,  La., 
1245;  Tickfaw  River,  La.,  1246;  Amite  Kiver,  La.,  1247;  Bayou  La  Fourche,La., 
Ii48;  Bay  on  Terrebonne,  La.,  1250 ;  Bayou  Bhuk,  La.,  1201  ;  Bayou  Teche,  La.,  1253 ; 
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APPENDIX  T. 

REPORT  OF  MAJ.  0.  H,  ERNST,  CORPS  OF  ENGINEERS. 

Improvements. — Entrance  to  Oalveston  Harbor,  Tex.,  1265 ;  ship-channel  in  Galves- 
ton Bay,  Tex. ,  1279 ;  Trinity  River,  Tex. ,  1285 ;  Buffalo  Bayou,  Tex. ,  1286 ;  mouth  of, 
Brazos  River,  Tex.,  1291 ;  Pass  Cavallo  Inlet  to  Matagorda  Bay,  Tex.,  1301 ;  Aransas 
Pass  and  Bay,  up  to  Rookport  and  Corpus  Christi,  Tex.,  1307 ;  harbor  at  Brazos 
Santiago,  Tex.,  1320. 

APPENDIX  U. 

REPORT  OF  CAPT.  JOSEPH  H.  WILLARD,  CORPS  OF  ENGINEERS. 

iMPROVEBfSNTS.— Red  River,  La.  and  Ark.,  1331 ;  Cypress  Bayou,  Tex.  and  La.,  1343; 
Ouachita  and  Black  Rivers,  Ark.  and  La.,  1346:  Bayou  D^Ar bonne.  La.,  1349: 
Bayou  Bartholomew,  La.  and  Ark.,  1351 ;  Bayou  BoBuf,  La.,  1353 ;  Tensas  River  and 
Bayou  Macon,  La.,  1354;  Biff  Black  River,  Miss.,  1356;  Yazoo  River,  Miss.,  1359; 
Tchula  Lake, Miss.,  1361 ;  YaUabusha  River, Miss.,  1362 ;  Tallahatchee  River,  Miss., 
1363;  Steele's  Bayou,  Miss.,  1364 ;  Big  Sunflower  River,  Miss.,  1365;  Bis  Hatchee 
River,  Tenn.,  1367;  Forked  Deer  jRiver,Tenn.,.1369;  water-gauges  on  the  Missis- 
sippi River  and  its  principal  tributaries,  1370. 

APPENDIX  V. 

REPORT  OF  CAPT.  H.  S.  TABER,  CORPS  OF  ENGINEERS. 

IMPROYEMEKTS.— Red  River  above  Fulton,  Ark.,  1375 ;  Little  Red  River,  Ark.,  1377 
removing  obstructions  in  Arkansas  River,  Ark.,  1378 ;  Arkansas  River,  Ark.,  1380 
Petit  Jean  River,  Ark.,  1400 ;  Fourche  River,  Ark.,  1402;  White  River,  Ark.,  1403 
Black  River,  Ark.  and  Mo.,  1413;  St.  Francis  River,  Ark.,  1414. 
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APPENDIX  W. 

REPORT  OF  MAJ.  A.  M.  MILLER.  CORPS  OF  ENGINEERS. 

Improvements. — Removing  snags  and  wrecks  from  the  Mississippi  and  Missouri  rivers, 
1419 ;  ^Mississippi  River  between  the  Ohio  and  Illinois  rivers,  1422 ;  Gasconade  River, 
Mo.,  1448;  Osage  River,  Mo.  and  Kan.,  1450. 

Examinations  and  survey. — Mississipni  River,  at  Rush  Island  Bend  and  Ivy  Land- 
ing, 111.,  1452;  Kaskaskia  River,  fromr^ew  Atnens  to  its  mouth,  1453. 

APPENDIX  X. 

REPORT  OF  CAPT.  E.  H.  RUFFNER,  CORPS  OF  ENGINEERS. 

iMPROVEBiENT.— Mississippi  River  between  the  Des  Moines  Rapids  and  the  month  of 
the  Illinois  River,  1461. 

APPENDIX  Y. 

REPORT  OF  MAJ.  ALEXANDER  MACKENZIE,  CORPS  OF  ENGINEERS. 

Improvements. — Upper  Mississippi  River,  operations  of  snag-boats  and  dredge-boats, 
1471 ;  Misisssippi  River  from  Des  Moines  Rapids  to  mouth  of  the  Illinois  River, 
1479 ;  Mississippi  River  from  Saint  Paul  to  Des  Moines  Rapids,  1480  ;  Des  Moines 
Rapids,  Mississippi  River,  1518 :  operating  and  care  of  Des  Moines  Rapids  CaniJ, 
1521 ;  Dry-dock  at  Des  Moines  Rapids  Canal,  1527 ;  ice-harbor  at  Dubuque,  Iowa., 
1529;  harbors  of  refuge  on  Lake  Pepio,  at  Lake  City,  Minn.,  1529;  narbors  of 
refuge  on  Lake  Pepin,  at  Stockholm,  Wis.,  1532. 
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APPENDIX  Z. 

BEPOBT  OF  HAJ.  CHABLE8  J.  ALLEN,  CORPS  OF  ENQINEEBS. 

IXPSOTKMmTS. — Preaaryatioiiof  the  Falls  of  St.  Anthonjr.  Minn.,  1536 ;  Constraotion 
of  look  and  djMn  on  the  MiMissippi  River  tkt  Meeker's  Island,  Biinn.,  1536 ;  Missis- 
sippi Rirer  above  the  Falls  of  St.  Anthonv.  MiDn.,  1537 ;  reservoirs  at  headwaters 
of  the  Miasisaippi  River,  1539 ;  Chippewa  River,  incladinff  Yellow  Banks,  Wis. ,  1542 ; 
St.  Croix  BiTer,  Wis.  and  Minn.,  1547;  Minnesota  River,  Blinn.,  1551 ;  Red  River  of  tbe 
North,  Minn,  and  Dak.,  1552:  oonstrnotion  of  look  and  dam  at  Goose  Rapids^  Red 
River  of  the  North,  Mian,  ana  Dak.,  1555  j  snrvey  for  reservoirs  at  the  sources  of 
^^  *'*-*' — n,  St.  Croix,  Chippewa,  and  Wisconsin  rivers,  1555 ;  Missonri  River  from 


Sionx  City,  Iowa,  to  Fort  Benton,  Mont.,  1556 ;  Yellowstone  River,  Mont,  and  Dak., 
1559. 
SxAMiNATiONB  AHD  SURYXTS.— Mississippi  River  hetween  Saint  Panl  and  St.  An- 
thony's Falls,  Minn«.  1560 ;  Minnesota  River,  with  a  view  to  its  improvement  by 
loeka  and  dams,  1571 ;  Bed  Biver  of  the  North,  Minn.,  from  Moorhead  to  Fergus 
Falls,  1584. 

APPBNDEX  A  A. 
BEPOBT  OF  LIEDT.  COL.  J.  W.  BABLOW,  COBPS  OF  ENGINEERS. 

&f^u>TEaaB3iTS.~Tenneasee  River.  1591;  French  Broad  River,  Tenn.,  1602;  LittM 
Tennessee  River,  Tenn.,  1604 ;  Hiawaesee  River,  Teirn^  1605;  Clinch  River,  Tenn., 
1606;  Dock  River,  Tenn.,  1610;  Cumberland  River,  Tenn.  and  Ky.,  1611;  South 
Fork  of  Cumberland  River,  Kv.,  1633 ;  Canev  Fork  River,  Tenn.,  1634. 

ExAMCTATiosr  AND  8UBVKT.— Obeirs  [Obey'sj  River  from  the  point  where  improve- 
ments have  heretofore  been  made  to  the  mouth  of  the  West  Fork,  Tenn.,  1636  ^ 
Baa  Creek,  Miss,  and  Ala.  [Big  Bear  Creek,  Miss,  and  Ala.],  1639. 

APPENDIX  B  B. 
BEPOBT  OF  LIEUT.  COL.  WILLIAM  E.  MEBRILL,  CORPS  OP  ENGINEERS. 

iKPSOTEMSim. — Ohio  River,  1644 ;  operating  and  care  of  Davis  Island  Dam,  Ohic 
River;  1670 ;  Monongahela  Biver,  W.  Va.  and  Pa.,  1676 ;  operating  and  oare  of 
lock  and  dam  No.  9,  Monongahela  Biver,  16^8;  Allegheny  River,  Pa.,  1680:  lock 
and  dam  at  Hen's  Island,  Allegheny  Biver,  1682 :  loe-harbor  at  month  of  Mns- 
kingnm  River,  Ohio,  1683 ;  operating  and  oare  of  tne  locks  and  dams  on  the  Mus- 
kingnm  River,  Ohio,  1684. 

BXAMIKATIONS  AND  ftURTXTg.— Ohio  Biver,  near  the  city  of  Evansville,  Ind.,  to  de- 
termine what,  if  anything,  will  be  necessary  to  prevent  a  change  of  the  ohannel 
of  the  river  in  front  of  Uiat  city,  1715 ;  Big  Hockhocking  Biver,  Ohio,  from  its 
month  to  Coolville,  1719. 

APPENDIX  0  0. 

BEPOBT  OF  BiAJ.  AMOS  STICENET,  CORPS  OF  ENGINEERS. 

Impbovkbceztts. — Falls  of  the  Ohio  and  enlargement  of  Lonisville  and  Portland 
Canal,  Lonisville.  Ky.,  1723 :  Indiana  Chute,  Falls  of  the  Ohio  River ^  1727 :  operat- 
ins  and  care  of  tne  Lonisville  and  Portland  Canal,  1728 ;  Wabash  River,  Ind.  and 
nC,  1738;  White  River,  Ind.,  1745 ;  Tradewater  River,  Ky.,  1747. 

APPENDIX  D  D. 

REPORT  OF  COL.  WILLIAM  P.  CBAIGHILL,  CORP  OF  ENGINEERS. 

iMFBOVXMXirrB.— Great  Kanawha  River,  W.  Va.,  1749:  operating  and  care  of  locks 
sod  dams  on  the  Great  Kanawha  River,W.  Va.,175tt;  harbor  of  refuge  at  mcuth 
of  Great  Kanawha  River,  W.  Va.,  1759 ;  Elk  River,  W.  Va.,  1760 ;  New  River  Va. 
and  W.  Va.,  1760. 

EXAMOTATIONS. — Gauloy  River  and  Meadow  River,  W.  Va.,  1761. 
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APPENDIX  B  B. 
BEPOKT  OF  CAPT.  D.  W.  LOCKWOOD,  CORPS  OF  ENQINEEBS. 

Imp ROVBMBNTS. — Kent acky  Biver,  Ey.,  1770 ;  operating  and  keeping  in  repair  looks 
aud  dams  on  the  Kentucky  Biver,  Ky.,  1775;  Big  Sandy  BiTer,  W.  Va.  and  Ky., 
1786;  Guyandotte  Biver,  W.  Va.,  1791;  Little  Kanawka  Biyer,  W.  Va.,  1792; 
Backhanuon  Biver,  W.  Va.,  1794. 

Examinations  and  surybts.— Louisa  [Levisa]  Fork  of  Sandy  Biyer,  Va.,  1795 ; 
Salt  Biver,  Ky.,  1798. 

APPBNDIX  F  F. 

BEPOBT  OF  CAPT.  JAMES  B.  QUINN,  COBPS  OF  ENQINEEBS. 

IMPROVBMBNTS.— Harbor  at  Dnluth,  Minn.,  1803 ;  harbor  at  Superior  Bay  and  St. 
Louis  Bay,  Wis.,  1809;  harbor  at  Agate  Bay,  Minn.,  1812;  harbor  at  Qrand  Mali's 
Minn.,  1814. 

APPENDIX  G  G. 

BEPOBT  OF  MAJ.  CHABLES  E.  L.  B.  DAVIS,  COBPS  OF  ENQINEEBS. 

Improvibmbnts.— Ashland  Harbor.  Wis.,  1817;  Ontanagon  Harbor,  Mich.,  1819; 
Eagle  Harbor,  Mich.,  1821 ;  establishment  and  maintenance  of  harbor-lines  in  Port- 
age Lake,  Mich.,  1822;  Marquette  Harbor,  Mich.,  1831;  harbor  of  refige,  Qrand 
Marais,  Mich.,  1832;  Manistique  Harbor,  Mich.,  1835;  Cedar  Biver  l^arbor,  Mich., 
1835;  Menomonee  Harbor,  Mich,  and  Wis.,  1837;  Oconto  Harbor,  Wis.,  1839;  Pen- 
sankee  Harbor,  Wis.,  1841 ;  Green  Bay  Harbor,  Wis. ^842;  harbor  of  refuge  at  en- 
trance of  Sturgeon  Bay  Canal^  Wis. ^844 ;  Ahnapee  Harbor,  Wis.,  1846 ;  Kewaunee 
Harbor,  Wis.,  1848;  Two  Bivers  Harbor,  Wis.,  1850;  Manitowoc  Harbor,  Wis., 
1851 ;  Sheboygan  Harbor,  Wis.,  1853 ;  Port  Washington  Harbor,  Wis.,  1856. 

APPBNDIX  H  H, 

BEPOBT  OF  CAPT.  W.  L.  MAB8HALL,  COBPS  OF  ENQINEEBS. 

Improvements.— Harbor  of  refuge,  Milwaukee  Bay,  Wis.,  1859;  Milwaukee  Har- 
bor, Wis.,  1862;  Bacine  Harbor,  Wis.,  1665 ;  Keno^a  Harbor,  Wis.,  1866;  Wauke- 
gan  Harbor,  Dl.,  1867 ;  Fox  and  Wisconsin  rivers.  Wis.,  1869 ;  operating  and  care  of 
locks  and  dams  on  the  Fox  and  Wisconsin  rivers.  Wis.,  1878 ;  Cnicago  Harbor,  IlL, 
1886;  Calumet  Harbor,  HI.,  1888';  Illinois  Biver,  IlL,  1889;  Calumet  Biver,  111.  and 
Ind.,*  1896;  surveys  for  Hennepin  Canal,  1898. 

APPBNDIX  1 1. 
BEPOBT  OF  MAJ.  S.  M.  MANSFIELD,  COBPS  OF  ENQINEEBS. 

Improvements. — Charlevoix  Harbor  and  entrance  to  Pine  Lake,  Mich.,  1899 ;  Frank- 
ford  Harbor,  Mich.,  1901;  harbor  of  refuge  at  Portage  Lake,  Mich.,  1903:  Man- 
istee Harbor,  Mich^  1904;  Ludington  Harbor,  Mich.,  19(^ ;    Pentwater  Harbor, 


Michigan  City  Harbor,  Ind.,  1919. 

APPBNDEK  J  J. 

BEPOBT  OF  LIEUT.  COL.   O.  M.   POE,  COBPS  OF  ENQINEEBS. 

Impronements.— St.  Mary's  Falls  Canal  and  Biver,  Mich.,  1924;  operating  and  care 
of  St.  Mary's  Falls  Canal,  Mich.,  1987  ;  Dry^iook  at  St.  Mary's  Falls  Canal,  Mich., 
1953;  Hay  Lake  Channel,  St.  Mary's  Biver,  Mich.,  1954;  harbor  at  Sheboygan, 
Mich.,  1958;  harbor  at  Thuuder  Bay,  Mich.,  1961;  harbor  at  An  Sable,  Mich.,'l962; 
Saginaw  Biver,  Mich.,  1963 ;  harbor  of  refage  at  Sand  Beach,  Lake  Huron,  Mich., 
19@);  steam-launch  or  tug  for  harbor  of  refuj^e  at  Sand  Beach,  Lake  Huron,  Mich., 
1972:  ice-harbor  of  refnge  at  Belle  Biver,  Mich.,  1972;  Clinton  Biver,  Mich.,  1973; 
St.  Clair  Flats  Canal,  Mich.,  1975 ;  operating  and  care  of  St.  Clair  Flats  Canal, 
Mich.,  1976;  Grosse  Point  Channel,  Mich.,  1978;  Detroit  Biver,  Mich.,  1978. 
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APPENDIX  K  K, 

REPORT  OP  MAJ.  lu  COOPER  OVERMAN,  CORPS  OF  ENGINEERS. 

IxpROTEMKMTS. -^Monroe  Harbor,  Mich.,  1981 ;  Toledo  Harbor,  Ohio,  19S3  ;  Port  Clin- 
ton Harbor,  OliiOy  1986;  Saodosky  City  Harbor,  Ohio,  1988;  Sandusky  River,  Ohio, 
1996;  Haion  Harbor.  Ohio,  1997;  Vermillion  Harbor,  Ohio,  1998:  Black  River 
Harbor, Ohio,  1999;  Rocky  River,  Ohio,  2001 ;  Cleveland  Harbor,  Ohio,  20ol ;  Fair- 
port  Harbor,  OMo,  2011 ;  Ashtabula  Harbor,  Ohio,  2013 ;  Conneaut  Harbor,  Ohio, 
•2015. 

APPENDIX  L  L. 

REPORT  OF  CAPT.  FREDERICK  A  MAHAN,  CORPS  OF  ENGINEERS. 

IxpBOTKXBNTS.— Erie  Harbor,  Pa.,  2017:  Dunkirk  Harbor,  N.  Y.,  2024 ;  Buffalo 
Harbor,  N.  Y.,  2028;  Niagara  River,  N.  Y.,  2056:  Wilson  Harbor,  N.  Y.,2057;  Olcott 
Harbor,  N.  Y.,  2059 ;  Oak  Orchard  Harbor,  N.  Y.,  2062. 

Examination  Aia>  Survey. — ^Tonawanda  Harbor  and  Niagara  River,  N.  Y.,  between 
Black  Rock  and  Tonawanda,  with  a  view  to  a  16-foot  channel,  2064. 

APPENDIX  M  M. 

REPORT  OF  CAPT.  CARL  F.  PALFREY,  CORPS  OF  ENGINEERS. 

IicpsoyxMBHTB.— Charlotte  Harbor,  N.  Y.,2069;  Pultneyvllle,  N.  Y.,  2073;  Great 
&>dQa  Harbor.  N.  Y.,  2075;  Little  Sodua  Harbor,  N.  Y.,  2079;  Oswego  Harbor,  N. 
Y.,  2062 ;  Saokott's  Harbor,  N.  Y.,  2086. 

APPENDIX  N  N. 

REPORT  OF  MAJ.  MILTON  B.  ADAMS,  CORPS  OF  ENGINEERS. 

IxpBOVKMENTS. — Ogdonsburgh  Harbor,  N.  Y.,  2089 ;  Grass  River  (at  Massena),  N.  Y., 
2092 :  breakwater  at  Rouse's  Point,  Lake  Champlain,  N.  Y.,2093;  Swauton  Har- 
bor, Vt.,  2094  ;  breakwater  at  Gordon's  Lauding,  Lake  Champlain,  Vt.,  2090 ;  Platts- 
boigh  Harbor,  N.  Y.,2097;  Burlington  Harbor,  Vt.,  2098;  Otter  Creek,  Vt.,  2100; 
Ticonderoga  River,  N.  Y.,2101 ;  Narrows  at  Lake  Champlain,  N.  Y.  and  Vt.,  210*^. 

APPENDIX  O  O. 

REPORT  OF  COL.  G.  H.  MENDELL,  CORPS  OF  ENGINEERS. 

IXPSOTEMKNTS. — Oakland  Harbor,  Cal.,  2105  ;  Redwood  Harbor,  CaL,  2103 ;  survey  of 
San  Francisco  Harbor,  San  Pablo  and  Suisun  bays.  Straits  of  Carquinez,  aud 
mouths  of  Sacramento  and  San  Joaquin  rivers,  Cal.,  2108. 

APPENDIX  P  P. 

REPORT  OF  MAJ.  W.  H  H.  BENYAURD,  CORPS  OF  ENGINEERS. 

&lPSOTKMZNT8.~Wilmington  Harbor,  Cal.,  2111 ;  San  Diego  Harbor,  Cal.,  2114. 
Examination  and  ScmVBTS.^Entrance  and  outer  bar  at  San  Diego,  Cal.,  2114 ; 
Newport  Harbor,  Cal.,  2118;  San  Pedro  Bay,  Cal.,  2122. 

APPENDIX  Q  Q. 

REPORT  OF  MAJ.  WILLIAM  H.  HEIJER,  CORPS  OF  ENGINEERS. 

Impsovemsnts. — San  Joaquin  River,  Stockton  aud  Mormon  sloughs,  Cal.,  '2129; 
Mokelumoe  River,  Csd.,  2131;  Sacramento  aud  Feather  rivers,  Cal.,  2132 ;  Peta- 
lama  Creek,  Cal.,  2133;  Humboldt  Harbor  aud  Bay,  Cal.,  2135. 
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APPENDIX  E  R. 

REPOKT  OF  CAPT.  WILLARD  YOUNG,  CORPS  OF  ENGINEERS. 

Improvements.— Month  of  Coi|iillle  Rirer,  Oregon,  2137;  entrance  to  Coos  Bay,  Ore- 
gon, 2141 ;  Umpqua  River,  Oregon,  2144;  entrance  to  Yaquina  Bay,  Oregon,  2146. 
Examination  and  Survey.— Tillamook  Bay  and  Bar,  Oregon,  2150. 

APPENDIX  S  S. 

REPORT  OF  MAJ.  THOMAS  H.  HANDBURY,  CORPS  OF  ENGINEERS. 

Improvements.— Month  of  the  Cokimbia  River,  Oregon  and  Wash.,  2155;  oonstmo- 
tion  of  canal  at  the  Cascades,  Columbia  River,  Oregon,  2161 ;  Chehalis  River,  Wash., 
2174 ;  Skagit,  Steilaqaamish,  Nootsack,  Snohomish,  and  Snoqualmie  rivsrs,  Wash., 
2176;  gauging  waters  of  the  Columbia  River,  Oregon,  2177. 

Examinations.— Wood  River,  Oregon,  2177 ;  Link  River,  Oiegon,  2179. 

APPENDIX  T  T. 

REPORT  OF  MAJ.  WILLIAM  A.  JONES,  CORPS  OF  ENGINEERS. 

Improvements. — Columbia  and  Lower  Willamette  Rivers,  below  Portland,  Oregon, 
2185;  Upper  Willamette  River,  Oreson,  2187;  Upper  Columbia  and  Snake  Rivers, 
Oregon  and  Wash.,  2188;  Lower  Clearwater  River,  Idaho,  2169;  Cowlitz  River, 
Wash.,  2190.  f 

PAET    IV. 
APPENDIX  U  U. 

REPORTS  OF  THE  MISSISSIPPI  RIVER  COMMISSION. 

Q.  A.  GiLLMORE,  Colonel  of  Engineers,  Bvt.  Maj.  Gen.  U.  S.  A.  (president  until  his 
death,  April  7,  1888), 

C.  B,  CoMSTOCK,  Lieut.  Col.  of  Engineers,  Bvt.  Brig.  Gen.  U.  S.  A.  (preeident  from 
April  10, 1888), 

Charles  R.  Suter,  Lieut.  Col.  of  Engineers,  U.  S.  A., 

O.  H.  Ernst,  Major  of  Engineers,  U.  S.  A.  (from  May  15,  1888), 

Mr.  Henry  Mitchell,  U.  §.  Coast  and  Geodetic  Survey, 

Mr.  B.  M.  Harrod,  Civil  Engineer, 

Mr.  S.  W.  Ferguson,  Civil  Engineer, 

Mr.  Robert  8.  Taylor, 

CommUsioners, 

Report  op  operations  from  Jult  1  to  November  1,  1887— 

Surveys,  construction,  2191 ;  first  district,  second  district,  2192;  third  district,  2193; 
fonrth  district,  money  statement,  2194 ;  operations  in  the  first  district,  2195;  oper- 
ations in  the  second  district,  2203. 

Annual  report  for  the  fiscal  year — 

Survey  and  examinations,  2214 ;  Construction — General  service,  first  district,  2214  ; 
second  district,  third  district,  2215 ;  fourth  district,  2217;  remarks,  2218 ;  list  of  ap- 
pendices, list  of  plates,  2219 ;  effect  of  overflow  on  velocity  and  flood  height,  2220 ; 
elevations  and  descriptions  of  secondary  triangulation  stations,  Cairo^to  Donald- 

sonville,  -n.  , 

High- 

low-T^       _ _ 

^^2;  operations  in^the  first  district,  2262 ;  operations  in  the  second  district,  2270 ; 
operations  in  the  third  district,  2276 ;  operations  in  the  fourth  district,  2294. 
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APPENDIX  V  V. 

REPOBT  OF  THE  MISSOURI  RIVER  COMMISSION. 

ChaBLKS  R-  Suter,  Lieut.  Col.  of  Engineers,  U.  8.  A,,  president, 
Alex.  MacKknzis,  Major  of  Engineers,  U.  S.  A., 
O.H-  Epjkst,  Mi^or  of  Engineers,  U.  S.  A., 
Mr.  6.  C.  Broadhkad, 
Mr.  Wm.  J.  Broatch, 

Commi^Honeri. 

SsiTeya,  constraotion,  2313;  plant,  enrveys  at  special  localities,  recommendations, 
8314 ;  money  statement,  2^15 ;  report  of  the  secretary,  23L7 ;  report  of  the  secretary 
oo  precise  leveling,  23'27 ;  description  of  elevations  and  bench-marks,  2328;  phys- 
ical data,  23S5;  report  of  the  president,  2356;  reports  of  operations  by  assistant 
oigkneeis,  2357,  2359. 

APPENDIX  W  W. 

BRIDGING  NAVIGABLE  WATERS  OF  TIIE  UNITED  STATES. 

Eeport  of  the  Board  of  Engineers  relative  to  the  construction  of  certain  bridges 
across  the  Missonri,  Mississippi,  and  Illinois  rivers,  2371 ;  bridge  across  Staten  Isl- 
and Sonnd,  known  as  Arthur  Kill,  2421;  report  of  Board  of  Engineers  on  Senate 
bill  No,  1850,  Fiftieth  Congress,  first  session,  to  authorize  the  construction  of  a  bridge 
across  the  waters  of  Arthur  Kill  at  or  near  the  town  of  West(ieUl,  Staten  Island, 
2430;  highway  bridge  across  that  part  of  the  waters  of  Lake  Charnplain  lyini;  be- 
tween the  towns  of  North  Hero  and  Alburgh,  Vt.,  2431 ;  bridge  of  the  Kansas  City, 
Topelra  and  Western  Railroad  Company  across  Missouri  River  at  Sibley,  Mo.,  2i:i4; 
bridge  of  the  Chicago,  Saint  Louis  and  New  Orleans  Railroad  Company  acros-s  the 
Ohio  River  at  East  Cairo.  Ky.,  2436;  free  wagon  bridge  across  the  Cumberland 
River  near  the  city  of  Nasnville,  Tenn.,  2438  ;  bridj^o  of  the  Ohio  River  Railroad 
Company  across  Great  Kanawha  River,  near  Point  Pleasant,  W.  Va.,  2444  ;  bnd'^e 
across  the  west  channel  of  the  Detroit  River,  to  connect  Belle  Island  Park  with  the 
mainland,  2450 ;  international  bridge  of  the  Sanlt  Saiute  Marie  Bridi^e  Company 
across  Sainte  Marie  River,  24'i6;  bridge  of  the  Nebraska  Railway  Company  at :ih)ss 
Missouri  River  at  Nebraska  City,  2464;  comliined  railway  and  waj^on  l)ridL;e  of  the 
Omaha  and  Council  Bluifs  Railway  and  Brid^jo  Company  across  Mis.soiiri  River 
between  Omaha,  Nebr.,  and  Council  Blutis,  Iowa,  24b/  ;  brid«^o  of  the  New  York 
and  Long  Island  Bridge  Company  across  the  East  River  b«  tween  the  city  of 
New  York  and  Long  Island,  2470;  bridge  of  the  Ohio  Valley  Railway  Com- 
pany across  the  Tradewater  River,  Ky.,  2472;  bridge  of  the  Sioux  City  Bridge 
Company  apross  the  Missouri  River  at  Sioux  City,  Iowa,  2174;  highway  luidgo 
of  the  Central  Railway  and  Bridge  Company  of  Newport,  Ky.,  across  the  oiiio 
River,  between  Cincinnati,  Ohio,  and  Newport,  Ky.,  21-^1);  bridges  of  the  Geor- 

fia  Pacific  Railroad  Company  across  the  Snullower  and  Yazoo  rivers,  24"*.');  high 
ridge  across  the  Mississippi  River  at  Dubuque,  Iowa,  24'J'i ;  bridge  of  the  Ohio 
Connecting  Railway  Company  across  the  Ohio  River,  near  the  mouth  of  Cork's 
Ran,  in  Allegheny  County,  Pa.,  2407;  bridge  of  the  Georgia  Pacific  Kailway  Com- 
pany across  the  Tombigbee  River  at  Waverly,  Misni.,  2.">U7  ;  brtdge  of  the  M<Miiplii9 
and'Charleston  Railroad  Company  across  the  Tennessee  River  at  Cliattaiiooga, 
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SEPORTS  OF  THE  MISSISSIPPI  RIVER  COMMISSION. 


U  U  I. 

report  of  operations  from  july  1  to  november  1,  1887. 

The  Mississippi  Biver  Commission, 

President's  Office, 
Xew  Yorky  December  16, 1887. 

Sir  :  To  briDg  np  the  record  of  the  Mississippi  Kiver  Commission  to 
November  1, 1^7, 1  have  the  honor  to  sabmit  the  following  report  of 
operations  since  the  close  of  the  last  fiscal  year : 

surveys. 

For  want  of  means  no  field  work  has  been  attempted.  A  small  num- 
ber of  assistants  have  been  engaged  in  the  work  of  reducing  and  pre- 
paring for  publication  the  material  already  at  hand.  I  can  not  too 
strongly  represent  the  necessity,  which  the  secretary  of  the  Commission 
in  his  annual  report  urges,  of  an  early  and  liberal  provision  for  securing 
in  permanent  form  information  now  only  in  manuscript  or  in  the  orig- 
inal note-books,  and  liable  at  any  time  to  entire  and  irrecoverable  loss. 
The  work  now  being  done  will  have  to  be  curtailed  before  the  close  of 
the  present  fiscal  year. 

CONSTRUCTION. 

At  the  meeting  of  the  Commission  held  June  30  to  July  2, 1887,  pre- 
vious allotments  which  had  not  been  approved  were  canceled,  and  the 
greater  portion  of  the  sum  devoted  to  them  reallotted  to  levee  construc- 
tion, leaving  such  amounts  as  were  thought  necessary  for  the  care  of 
plant,  office  expenses,  surveys,  and  protection  of  existing  works,  as  ap- 
pears in  the  following  statement : 

WITHDRAWN  FROM  ALLOTBfBKT. 

For  Flam  Point  Reach : 

Fletcher's  reyetment $180,000 

Elmot  and  Island  30  dikes 130.000 

Unassifl^ed  balance 27,250 

For  Lake  Ptoyidenoe  Reach : 

Pilcher's  revetment  (repairs) ^ 135,000 

Pilcher's  reyetment  (extension) 40,000 

Cottonwood,  Lake  Proyidence,  and  Baleshed  dikes 67, 140 

For  the  general  seryioe 45,000 

Unallotted  balance 69,000 

^  — 

Tot)a.,..»r...„ ,,..,,..,.,,„„„„,,»?•»»""»•"'"•' 693,399 
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REALLOTTBD. 

For  care  of  plant,  first  and  second  districts,  from  October  1,  1886,  to  June 

30.1888 $45,000 

Forsarveys,  first  and  second  districts 10,000 

For  maintenance  of  existing  works,  first  district 27,250 

For  levees,  Flam  Point  Reach,  west  bank ♦J'  75,000 

For  care  of  plant  and  surveys,  third  district,  ttom  October  1,  ISdS,  to  June 

30,1888 45,000 

For  protection  of  existing  works,  third  district 25,000 

For  protection  of  Delta  Point 10,000 

For  levees.  White  River  front 75,000 

For  levees,  Tensas  front 321,140 

For  Robinsonville  levee,  Yazoo  front 60,000 

Total ^ 693,390 

FIRST  DISTRICT. 

The  contraction  works  in  Plam  Point  Beach  have  been  almost  con- 
stantly above  water,  and  consequently  exposed  to  no  attacks.  The 
middle  section  of  revetment  at  Fletcher's  is  still  in  place,  although  its 
nearest  supports  are  about  5,000  feet  distant  on  either  side.  From  the 
fact  that  whatever  loss  has  occurred  here  has  been  from  caving  above 
and  below,  allowing  this  widely  detached  section  to  be  taken  in  flank, 
^aptain  Leach  is  led  to  believe  that  the  protection  of  banks  caving  only 
at  a  moderate  rate  may  be  effected  by  discontinuous  revetment  at  a 
large  saving  in  cost. 

The  exceptional  low  water  of  the  past  season  has  given  an  opportu- 
nity to  judge  of  the  effect  of  the  improvement  at  Plum  Point  Eeach  by 
comparison  with  unimproved  parts.  Before  work  had  been  done  here 
BuUerton  Bar,  at  the  stage  of  water  prevailing  this  season,  would  not 
have  given  more  than  4^  feet  of  water.  During  this  low  water  there 
has  never  been  less  than  9  feet  on  the  reach,  while  in  the  remaining  400 
miles  of  the  first  and  second  districts  there  are  about  twenty  crossings 
ranging  ftom  8  feet  to  5^  feet  in  depth. 

I^veesj  first  district. — Owing  to  favorable  weather,  the  low  price  of 
labor,  and  the  fact  that  the  work  required  is  lighter  than  was  expected, 
the  ei^tent  of  line  on  the  west  bank,  which  will  be  closed  by  the  allot- 
ment of  $75,000,  will  considerably  exceed  the  estimate.  About  22  miles 
will  be  constructed.  The  work  is  in  progress  under  two  contracts,  at 
14i{  cents  and  15^  cents  per  cubic  yard,  respectively. 

SECOND  DISTRICT. 

The  channel  works  have  been  confined  to  the  vicinity  of  Memphis, 
Tenn.,  and  consist  exclusively  of  shore  protection.  The  work  in  Mem- 
phis Harbor  is  now  complete,  no  part  of  the  revetment  made  under  the 
plans  of  the  Commission  having  suffered  the  slightest  disturbance.  By 
this  work,  and  by  the  citizens'  bluff  protection,  constructed  on  the  plans 
and  under  the  supervision  of  Captain  Leach,  the  whole  city  front  is 
considered  perfectly  secure.  The  revetment  placed  here  by  the  United 
SUtes  is  the  heaviest  and  most  costly  work  of  the  kind  ever  done.  In- 
cluding all  the  mishaps  of  the  experimental  stage,  its  cost  has  been 
about  $30  per  linear  foot  of  bank,  though,  with  methods  of  construc- 
tion now  in  use,  the  cost  of  similar  work  should  not  exceed  $25  per 
foot.  Captain  Leach  says,  "  •  ♦  •it  will  certainly  protect  any  allu- 
vial bank  on  the  Mississippi  River,  no  matter  how  difficult."  As  will 
be  seen  later,  the  cost  of  revetment  in  ordinary  cases  will  not  exceed 
two-thirds  of  this,  and  may  be  even  much  le&». 
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t>  July  1  an  allotmHol.  of  860,0(»0  fwr  sxtcnHioti  nf  tUe  revntiiiuui 

lelj  Bvml,  alMJiB  thu  cityj  tins  l)i\;ome  aviulitbli^.     It  wiw  «x- 

li  that  this  8UU1  »onld be n-quirwl  for  protecting it.OlM)  feet  of  biiiik; 

a  a  ixiucurreuce  nf  favoriuf;  drci]iu>itaii<!iM,  uud  iiiuru  t;B|><^ciall,v 

Malt  of  acquired  experJeDce,  it  is  dow  (»>ruiii  Mint  from  25  to  341 

ynU  more  work  will  be  efi'«a<>d  than  was  cciritvmpIdtM.     The  work 

luffervd  no  re<»>ut  lo^s;  but  cndHUnt  ctivin^  of  tlit!   iiiiprot4-<;ted 

C  tttku  nltM;«,ntiil  tlie  rvfetment  Rlioiilil  be  exU<ndv<l  itbout  2,000  ; 

'iclow  uio  point  which  wttl  bu  resivhal  iiiidor  the  prpnent  nllob' 

■cc^,  ffffn'i  liUlrifft — Tazoo  Front. — Ati  allotuiuiit  of  $iMI,000  waa" 

I  upon  a  contribntioii  from  tiiu  \vvi.-t>  district  of  a  sum 

>i<3  the  line.    The  condittoitH  hiivc  bpou  licc^ptetl  hy 

ir  for  floaucial  and  othL>r  reoHons  tliey  do  not  think 

„:ii  the  work  before  the  noit  low  water. 

i-«j— iViuV  J:iter  Front.— All  allotment  of  *75,(H)0  was  made  to 

M  the  levee  from  Helena  down,  conditioned  opon  the  contribution 

iO,OCM)  by  the  cotton  belt  tevee district  of  ArliaoMEut.    The  condition 

'  been  complied  with,  eontraotn  for  the  jiarin  to  lie  built  by  the 

t  Sliit«e  have  been  made  at  aa  average  [irice  of  Ili^  c-entH  | 


TmBD  msTRICT. 

TmIib  Provident  Beach. — Work  has  lieen  eonHned  to  oure  of  plant 
■I.I  tniiior repairs;  no  chaoge  in  the  condition  of  the  channel  worka  is 

-t     Ou  account  of  the  nnflmahed  Htate  of  the  worltw  this  reaofe 

:   nfl  satiRfaetory  condition  as  Plum  Point  Reach.     At  Staek 

:  K'^^iug,  where  theoliaunel  is  inclined  lo  divide  more  than  elM' 

1  '■  least  deiptli  reported  was  7  feet.    This,  it  ia  true,  was  only 

for  »  R'lv  days,  tlie  depth  at  n  lower  stage  of  water  being  not  less  than 

9f»ct.    At  other  crosntitigsou  the  roach  the  least  depth  hax  been  11  feet 

or  more. 

Viekuburg  Harbor. — It  is  expected  that  with  the  available  allotment 
tfae  canal  will  bu  dredged  to  the  plane  of  IS  feet  ou  the  g'auge,  but  as 
the  river  hits,  since  the  approval  of  the  project,  remained  below  that 
stage,  work  has  been  impossible.  A  contract  has,  however,  been  madu 
at  18  centa  per  cubic  yai^,  and  the  work  will  begin  so  soon  as  the  stage 
of  water  will  permit. 

The  revetment  at  Delta  Point  has  remained  withont  change,  but 
wrme  wiring  is  taking  place  above  it,  which,  although  at  present  favora- 
' '-  -~  'hf.  protection  of  the  point  itself,  may  in  the  I'iitare  make  it 
to  extend  the  work  up-stream. 

He  Harbor. — The  approved  jiroject  for  spending  the  allotment 
'"'.  together  with  $42,S(K)  contributed  by  the  city  ol  Greenville, 
:  ire.i  a  system  of  f«n  sloping  spars,  similar  to  those  built  at  Now 
.lid  Memphis,  along  about  5,000  feet  of  bank.  Two  of  these 
'  I  ted,  two  more  in  progress,  and  it  ia  expected  that  the  whole 
■  K>o  Snishod  before  high  water. 

—  third  dintricl. — Under  the  allotment  by  the  Board  of  Engi- 
Levees,  made  July  2,  1887,  of  $56,500  for  the  Opossum  Fork 
1  that  nia<le. Inly  25  of  (*1S5.083  for  building  and  repair  of  levees, 
i.'iit,  Arkansas,  contracts  iiavo  been  ma<ie  at  prices  varying 
I  JSwiiU*  per  cubic  ynni.  In  cooperation  with  the  local  levr* 
'tk  Is  iu  progrtws  along  the  Une^  with  a  fair  prospect  of  "- 
-lore  th*  uext  high  water. 
,  sc,  88 13S 


vees, 
-yiue  ^ 
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FOURTH  DISTRICT. 

New  Orleans  Harbor. — A  survey  of  Gonldsboro  Bend  shows  that,  so 
far  as  completed,  the  works  have  accomplished  their  purpose  of  holding 
the  bank  and  preventing  caving,  although  no  marked  deposit  is  ob- 
served. Preparations  have  been  made  for  the  authorized  extension  of 
the  protection  and  work  will  begin  at  once. 

Bed  and  Atchafalaya  rivers. — ^Since  July  1  over  $13,000  has  been  ex- 
pended  iu  au  ini^ifectual  attempt  to  keep  open  the  channel  of  Bed  Kiver 
from  the  Mississippi  to  the  Atchafalaya.  Both  the  Bed  and  Mississippi 
were  at  an  unusaally  low  stage  through  the  season,  and  the  absence  of 
cnrrent  in  Old  Biver  prevented  the  r^tnoval  by  scour  of  material  stirred 
up  by  scraping  or  other  means.  It  seems  certain  that  annual  dredging 
can  not  be  relied  on  to  keep  open  this  channel  at  a  justifiable  cost. 

In  the  Atchafalaya  Biver  seven  mats  for  the  first  sill  have  been  laid, 
covering  a  length  of  560  feet.  These  mats  are  each  about  80  by  300 
feet,  and  3  feet  thick,  loaded  with  over  400  tons  of  stone.  The  con- 
tractors having  failed  to  supply  stone  as  required,  the  Government 
plant  and  hired  labor  were  used  to  obtain  fh)m  the  Ouachita  Biver 
what  was  needed.  Captain  Kingman  is  of  opinion  that  work  of  this 
kind  can  be  better  and  more  cheaply  done  by  hired  labor  than  by  con- 
tract. 

Levees. — ^The  contracts  for  Deer  Park  and  Kempe  levees  have  been  let, 
and  work  is  in  progress  on  both. 

Money  statement, 

AmoDnt  available  Jane  30, 1887 $1,372,706.71 

Amount  expended  present  fiscal  year,  exclosiYe  of  liabilities 

outstanding  June  30, 1887 $218,834.38 

Outstanding  liabilities  November  1,  1887 58,007.34 

Covered  by  contracts  November  1, 1887 614, 350. 39 

891,  ISe.  11 

Balance  available  November  X,  1887 481,514.60 

Herewith  are  sent  copies  of  the  reports  upon  the  first  and  second 
districts,  containing  details  of  interest. 

Very  respectfully,  your  obedient  servant, 

Q.  A.  GiLLMOBEy 

Colonel  of  Engineers^  Bvt.  Maj.  Gen.  U.  S.  J.,, 
President  Mississippi  Biver  Commission, 

The  Secretary  of  War. 

(Through  the  Chief  of  Engineers. 

[Indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
December  22,  1887. 

Respectfully  transmitted  to  the  Secretary  of  War  with  inclosnres. 

J.  C.  DUANB, 

Brig.  Oen.,  Chief  of  Engineers, 
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DwiTBii  Statks  KftonfRKB  Ofpiob, 
Memphin,  Tnn.,  November  15,  IS 
.:kru.:  Pnrfraanttn  tlierwiuli««ieiit«ot'wclioii4  of  tlierivera 
ir  act  of  Aagiist  5, 1880, 1  tiitvu  tb«  liouor  Ui  submit  herewith  h  . . 
n  ■Snvi.-niber  1.  1887,  of  lh«  "work  done,  CDiitrnvln  nia<le,  ttm  es- 
pinn-«  IlKTt^iiiidfr  or  oth^ririsp,  atid  bulnticoH  or  money  on  hand  ii|i 
!,  1111.1  f.tjt'  trt'eot  of  such  work," so  ftir  an  r^latCK  U>  llio 
,  charEH  ninbracetl  in  the  llrst  diHlrirl. 
I  Cairo,  at  th«uioulh  of  the  Ohin,  to  tlu>  fi 
t  L.'20  mllwt.  Thi'  onl)  \>Im-i.-  u,  lliu  dislri 
I  hwn  mKhrlakcii  is  lln-  riiini  i'oiiit  Iti-ii 
.|i-.;:it(<'<'  i>1  I'J  itiili-f*,  licjiiiinintr  157  inilcs  bi-lo>v('uiro,  Hj 
■  has  bet^'ti  timiight  under  roiitrot  it^  to  itHchunnt'l  uii([  rh«  tioud  I 
I  prautirally  iin>vciitL-it.  Tln^  i-xicnt  und  location  of  \Torkii 
I  nilly  reported  un  and  thtir  inndilion  iind  tlic  rt'Hnltii obltiiiifd 
HAine<)  liuve  iKfn  chmuicltsd  from  timi^  to  titut',  m.v  last  report  b 
lie  siitiject  down  to  tlif  cIoho  of  tb(«  last  QsRuii  year. 
|erehn»  iteeii  bat  little  elianco  in  thoiionditioiiof  the  dinDnd  n 
||tu«I  report.  The  ('onlratition  works  Imvebenn  alrtiont  <^oiiKiaiit]; 
e  water  and  t.hf  reforw  out  of  the  reai-.h  of  danger.  Th*-  bank  revel 
«ar«  In  theftame  rondilion  a»at  last  report;  tliitt  in,  Uieyan^gel 
yiiig<XMl  order  and  etlectivp. 

ke  middlu  swthiti  of  llit^  Flftr.Iirr^n  rovelint^nt,  the  remarkable  codifl 

I  of  which  haft  btH-n  ri'iiisilrdly  connncnti^d  upon   in  my  report' 

.  m  pljia'.     It  iti-trmKto  li»^'l■  Huffeicd  liilli',it'  any,dAMiuK0  itiiu 

Ihuit  report.      It  '"•k  iriU-iide<1  to  form  piirt  of  u  ooiitinuoiis  revt 

Hof  the  tM>Dd,  nvartho  middle  of  which  it  is  tiituutctl.     iti  January, 

(.workniuin  it  was  interrapted  from  exhaustion  of  fnuds,  and  b.iB 

wlwen  renamed.     Itwas  leftitRhort,  iinllnishedpieceof  work,  iso- 

kl  in  the  middle  of  a  rapidly  carintr  bend,  with  itH  tiuan-Mt  niipiiorts 

>{yainil«diiilaat  above  and  below.    ThiH  ahortpieceof  work  with- 

d  atl  front  altackn,  and  only  succumbed  in  part  when  the  caving  nf 

ii|ir>"iti-t-tfd  bank  above  and  below  it,  1^  a  diiitAnce  of  4011  feet  btKik 

'  iiiscd  it  tj>  be  attacked  in  rearat  hotli  ends.    l!!ven  un- 

iilvautajje  it  has  yielded  but  slowly,  and  for  the  Inat 

1-  protected  the  entire  bend  from  cuviu);  to  any  jier- 

\Vith  8ueh  pieces  of  revetment  phwed  at  Bupi>orting 

r)ii<i  feel  lnst.eatl  of  5,0()I1,  as  in  Ihia  c»ki*,  it  cau  not  bo 

hbhil  that  the  bank  will  lie  permanently  niid  cttccdvely  prevented 

|m  caving.     I  um,  therefore,  im)Kdk>d  to  re{)eat  with  added  emphtuiis 

ft  Kljitemeut  nrndu  in  my  rejiort  of  July  30,  ISSfi,  tu  thcetl'cct  thut  cav- 

^  hanks  (if  uveni[;u  difticnlty  can  tie  protect4.>d  by  discontinnons  re- 

would  recommend  at  the  ontiwt  that  the  spaces  be  equal  in 

Ui  to  the  revctnientu,  which  would  efl'ect  at  once  a  saving  of  50  per 

n  ccwt. 

Qie  low  water  of  tbia  year  has  been  nnusnal,  both  in  its  nmall  volume 
1  prolonged  duration.  An  a  eonseiiuenue,  commerce  hiM  sutVcred 
■liy  fhnn  ol>8truct«d  navigation.  At  present  the  load  dnuight  of 
fUi  running  from  Cairo  down  is  limited  (o  less  ihan  5  feet  Ity  across- 
i  at  rbillipfl,  50  iniiejt  below,  where  tlie  most  careful  search  with  a 
podhig' pole  ban  discovered  no  greater  depth  than  5  feet  2  inches, 
htdea  this,  pilots  ace  uow  reiiortiug  on  the  400  miles  of  river,  com- 
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prising  the  two  districts  in  my  charge,  the  following  bad  jilaces :  Four 
of  6  feet  depth,  one  of  6^,  nine  of  7,  two  of  7^,  and  5  of  8  feet,  making 
a  grand  total  of  twenty- two  places  in  half  the  river  where  the  naviga- 
ble depth  does  not  exceed  8  feet.  Before  the  improvement  was  begun 
at  Plum  Point,  BuUerton  Bar  was  notoriously  the  worst  one  below 
Cairo  and  could  be  depended  upon  to  give  a  foot  less  water  than  any 
other  crossing.  It  is  conceded  by  all  informed  river-men  that  in  such  a 
water  as  this  no  more  than  4^  feet  could  have  been  found  there.  In  its 
improved  condition  the  actual  depths,  determined  frequently  and  with 
care,  have  never  fallen  below  9  feet,  thus  making  this  place  twice  as 
deep  as  formerly,  and  better  than  twenty-two  other  places  which  used 
to  exceed  it  in  depth. 

This  season,  for  the  first  time  in  the  history  of  the  work,  the  discharge 
of  the  river  at  the  lowest  stage  was  entirely  through  the  regulated 
channel. 

Levees. — At  the  last  meeting  of  the  Commission  an  allotment  of 
$75,000  was  made  for  <' Levees  Plum  Point  Beach,  west  bank."  The 
allotment  was  made  in  the  belief  that  it  would  cover  but  a  part  of  the 
reach,  but  the  survey  showed  the  quantities  to  be  less  than  had  been 
assumed,  and  this,  with  the  very  low  prices  obtained,  so  much  increased 
the  length  of  line  which  could  be  covered  with  the  money,  that  a  stand- 
ard levee  will  be  built  from  the  intersection  of  Mill  and  Bear  bayous, 
opposite  Ash  port,  to  a  connection  with  the  old  levee  on  Craighead  Point, 
a  distance  of  22  miles,  or  nearly  double  the  improved  portion  of  the 
reach.  The  old  levee,  with  which  a  junction  is  effected  at  the  lower  end, 
is  8  miles  long  and  in  fair  condition.  The  few  breaks  will  be  put  up  by 
the  planters  behind  it,  and  its  length  will  be  added  to  the  22  miles 
mentioned,  so  that  the  application  of  this  allotment  closes  30  miles  of 
the  Saint  f  rancis  front  against  the  escape  of  flood  waters  from  the 
river. 

Proposals  for  the  work  were  opened  September  20,  and  were  as  fol- 
lows: 
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The  award  was  made  to  the  lowest  bidders,  SerbiaD,  Wright  &  Co., 
of  Cairo,  HI.,  sections  1  to  4,  iDclasive,  north,  and  sections  1  to  14,  in- 
clusive, sonth,  at  15^  cents;  and  Timothy  Sullivan,  of  Memphis,  Teiin., 
sections  15  to  19,  inclusive,  south,  at  14f  cents. 
Work  is  now  in  rapid  progress. 

A  table  of  depths  and  velocities  observed  on  the  Plum  Point  R^nch 
July,  1886,  to  November,  1887,  is  herewith;  also  detailed  atatements  of 
expenditures  and  financial  statements  and  general  balance-sheet  for  t  lit 
district. 

Very  respectfully,  your  obedient  servant. 

Smith  S.  Leaoh, 

Captain  o/JEf^neers. 
General  Q.  A.  Oillmore, 

President  Mississippi  River  Commissian. 


Tahlt  showing  oamparaHve  least-channel  dmths  and  velooitiee  in  varioue  channels  of  the 

improved  portion  of  Plum  Foini  Beadhf  Mississippi  Biver, 
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TMe  tikowing  eomparatifse  leoiUthannel  depths  and  velocitiea  in  various  xihannels  of  the 
impravfd  portion  of  Plum  Point  Reach,  Mississippi  J?itMT— Continued. 
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KomL— The  depUis  rei>orted  are  the  leaet  fonnd  in  tiie  lineof  deepest  water,  or  those  which  limited 
luiTigatlon  for  the  time  being.  The  velocities)  were  measared  on  the  same  line  and  near  the  shuuleiit 
point.  Tbey  were  all  taken  with  the  carrent  meter  running  at  a  depth  of  5  feet  below  the  siirtacc- 
They  are  indiridiud  Telocitiee,  taken  to  ascertain  the  relative  dranglit  uf  water  in  the  ditTcrent  cban* 
oels«  snd  are  useful  for  that  parpose  only.    They  have  no  relation  to  the  average  velocity  ur  diacliari;o. 

The  crcMfilngs  forming  Group  1  of  the  table  may  be  considered  as  competitors  for  the  channel  over 
Bolierton  Bar.  The  third.  Bnllerton  Chute,  was  completely  closed  by  works;  the  second,  -Biillerton 
Chaaatel,  baa  remAined  partly  obtftrncted  by  the  diverting  aotionof  the  works  favoring  the  tirst  cliannel, 
which  latter  has  remaiue<l  good  by  reason  of  carrying  the  water  diverted  from  the  other  two. 

The  four  chaonels  of  the  second  group  are  also  competitors,  of  which  the  third  and  fouit  h  have  l>een 
lestricted  In  discharii^e  by  the  Gold  Dust  dikes,  and  the  first  by  the  directive  action  of  tlio  Flutcher's 
Tevttmtnt,    The  second.  Island  30,  has  osnled  the  bulk  of  the  water  and  has  remained  good. 
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Appropriation  for  improving  Mississippi  River,  first  district." 

FINANCIAL  STATEBOCNT. 

Balance  on  hand  Jane  30,  1887,  as  per  last  report |376,947.59 

Amounts  received  since : 

Overpayment  refunded $6.00 

Re-allotted  by  Mississippi  River  Commission^  viz : 

Levees,  Plum  Point  Reach,  west  bank 75,000.00 

Protection  of  existing  works,  first  district 27, 250. 00 

Received  from  allotment  for  ''care  of  plant,  first  and 
second  districts,''  to  cover  expenditures  from  October 
1,  1886,  to  June  30,  1887  ....J 19,994.00  ^ 

122,  So.  00 


Total 499,197.59 

Expended  from  July  1  to  October  31,  1887,  viz : 

On  account  of  Plum  Point  Reach 2,866.04 

On  account  levees.  Plum  Point  Reach 1,579.80 

Re-allotted  by  Mississippi  River  Commission 337, 2^0. 00 

—    341,695.84 


Balance  October  31,  1887 157,501.75 


General  hatance-sheet. 


Bb. 


PLUM  POINT  BEACH. 


Cb. 


1887. 
Jane    30 
April  11 
July      2 


To  balance 

To  oveipayment  refunded 

To  amount  received  from 

allotment  for  "care  of 

Slant,  first  and  second 
istriots." 


$326, 301. 25 
6.00 
19,994.00 


346, 301. 25 


1887. 
July      2 

Oct     31 
Oct     81 


Byamoant  reallotted  by 
Mississippi  Kiver  Com- 
mission. 

By  amount  expended  from 
July  1, 1887,  to  date. 

By  baJanoe 


$337. 250. 00 

2,866.04 
6.185.21 


346,301.25 


LEVEES,  PLUM  POINT  BEACH. 


1887. 
June    30 
July      2 


To  balance 

To  amount    allotted    to 

levees,  Plum  Point  Beach, 

west  bank. 


$13. 146. 34 
75, 000. 00 

1887. 
Oct     31 

Oct     31 

88,146.34 

By  amount  expended  from 

July  1,1887,  to  date. 
By  balance 


$1,579.80 
86,568.54 


88,14&34 


HICKMAN,  KY. 

1887. 
June    30 

To  balance t. 

$18, 750. 00 

1887. 
Oct     31 

$18,750.00 

COLUMBUs!  KY. 

1887. 
June   30 

To  balance  ............... 

$18, 750. 00 

1 

1887. 
Oct     31 

1^ 
By  balance 

$18,750.00 

•^ 
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FIRBT  D18TKICT. 


DkkwnetnemtB  made  under  appropriation  for  improving  Mississippi  Biver,  act  of  August 

5,1886. 

(Norember  1, 1886,  to  Kovember  1, 1887.] 


Contracto  made  with— 


L.  Frit* 

J  &HeTiKhe&Co... 

TuBO^SnUiTmn 

Serbia;  Wri^t  &  Co. 


For  what  made. 


Metal  rooflng. 
Levee  work... 

..  do 

...do 


DUbane- 

ments  under 

contract. 


$8,819.40 
8^  772. 89 


80,392.29 


LiabUitiee 
nnder  con- 
tract 


I  |75,08a00 


75, 000. 00 


Total. 


$8. 619. 40 
82, 772. 89 

75,000.00 
164, 89i.  29 


Disbursements  otherwiie  than  under  contract. 


For  whAt  expended. 


lUtorial  and  gnpplies 

SabsistaMse  ana  suppliea. 

Sctvieee 

Xnoeltaneooa 


By  pablic  no- 
tice and 
sealed  pro- 
poaala. 


$10, 867. 77 
2,077.45 


263.83 


13. 199. 05 


In  open 
market. 


$4,566.38 
1,940.46 

29,454.46 
1, 029. 15 


86,960.45 


LlabiliUes. 


TotaL 


$15. 414. 1.^ 

4,017.91 

29, 45f  46 

1,292.98 


50, 179. 50 


Smith  8.  Leach, 

Capidin  of  Engineers, 

Appropriation  for  improving  Mississippi  River f  first  and  second  districts, 

FINANCIAL  STATEMENT. 

AffioontB  allotted  by  Mississippi  River  Commissioa  on  Jaly  2, 
1987,  viz: 

Care  of  plant,  first  and  second  districts $45,000.00 

Surveys,  first  and  second  districts 10,000.00 


Expended  from  Jaly  1  to  October  31, 1887,  viz  : 

Transferred  to  allotment  for  Plum  Point  Reach  to  cover 
expenditures  for  care  of  plant  firom  October  1,  1886,  to 

Jane  30, 1887 19,994.00 

Expended  on  acconnt,  care  of  plant 6,315.42 

Expended  on  account,  surveys 480.35 


$55,000.00 


26, 789. 77 


Balance, October  31,1887 : 28,210.23 

GAieral  halance-sheet. 


Dr. 


CABE  OF  PLANT. 


Cb. 


1887. 

1887. 

July  2 

To  amount  allotted  by  Mis- 
tiaaippi    Biver    Commla- 
aion. 

$45,000.00 

July  2 

By  amount  trauBferred  to 
allotment  for  Plum  Point 
Beach,  to  cover  expendi- 
tures fur  care  of  plant, 
October  1, 1886,  to  June  30, 
1887. 

$19,9M.00 

Oct.  31 

By  amount  expended  from 
July  1. 1887.  to  date. 

«,  315. 42 

Oct.  31 

Bv  Ixalance.  .,,.^,t,^ 

18, 690.  58 

45,000.00 

45. 000. 00 

^ 
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General  balanee^keei — CoDtinaed. 


1887. 
July  2 


To  anMHmt  allotted  by  Mis- 
siasippi  River  Commis- 
akm. 


SURVEYS. 


no.  000. 00 


I0.QP0.00 


1887. 
Oct  31 

Oct  31 


By  amount  expended  from 

July  1.  1887,  to  date. 
By  balance 


$480l35 
0,519.65 


10. 000. 00 


FIRST  AND  SECOND  DISTRICTS. 


Ditibursements,  otherwiie  thtiH  under  eontractf*  made  under  appropriation  for  improtfing 

Mimeeippi  Biwr,  act  of  August  5,  l^t^. 

[Norember  1, 1886,  to  Korember  1,  1887.] 


For  what  ezpeaded. 


ICaterlal  and  ■oppUes . 
Sabeistenoe  sapplies.-^. 

Services 

Mlacellaneoiu 


By  public 

notice  and 

sealed  pro* 

posals. 


179.82 
776.97 


856.79 


In  open 
market. 


$21.29 

463.12 

5,197.49 

257.08 


5,93&98 


LiabiUtieo. 


$123.45 

157. 18 

1, 602. 70 


1,883.83 


Total. 


$224.56 

1.397.27 

6. 800. 19 

257.08 


8, 679. 10 


Smith  S.  Leach, 

Captain  of  Engineers, 


*  Ko  contract  made. 


Itemized  statement  of  expenditures^  improving  Mississippi  Biver,  first  and  second  districts, 

October  1,  1886,  to  October  31,  1887. 


Repairs  to  plant. 

Care  of  plant. 

Repairs 

to  Plum 

Point 

dikes. 

Surreys 
and  ex- 
amina- 
tions. 

Articles. 

First 
district 

Second 
district. 

First 
district. 

Second 
district. 

TotaL 

liUinb<^r  .......  ............. 

$736.21 

391.26 

43.13 

27.82 

308.96 

98.53 

255.45 

220.34 

946100 

101. 19 

3.83 

.40 

28.31 

7.82 

42.99 

23.38 

$4.89 

2.80 

.92 

$1.25 

$788.35 

Oalcnoi .............. 

495.25 

Xaile    

.57 

48.45 

Soikes 

$55.62 

83.84 

Iron     ....  .................... 

15.93 

12.28 
1.14 

12.93 
313. 16 
184.82 

58.75 

15.00 

865.48 

Pine-fittinirs 

107.49 

piSnt  ...:;:;...:.::::.:: 

27.60 
457.06 
369.65 
117.50 

30.00 

338.97 

Coal  

261.80 
31.06 

i.' 274.il 

666.62 

34.78 

2,642.19 

$210.98 
8.80 

1.486.72 
594.83 

RODO  ......................... 

Salt 

176.25 

PiliQE 

1. 319. 11 

Wire 

'  *387.26 
9.4ia85 

""27.  i8 

1.354.85 

665.62 

M^A'^llaneons  ...r. ........... 

91.88 
9, 771. 59 

50.21 
4.991.27 

13.22 
2,430.62 

554.47 

I^bor ........................ 

30,609.37 

Totals 

11.837.75 

1,636.95 

10, 889. 82 

5. 641. 38 

.4, 966. 18 

2,663.62 

37, 633. 70 

Smith  S.  Leach, 
Captain  of  Engineers, 


^ 


%.  '<- 
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repoin:  of  captain  s.  s.  leach,  corps  of  engineers,  upon  oper- 
ations in  the  second  district. 

United  States  Engineer  Office, 

Memphis,  Tcnn.,  Navember  15, 1887. 

General.  :  Parsuant  to  the  reqairemeuts  of  section  4  of  the  river  and 
harbor  act  of  Augast  5,  1886,  I  have  the  honor  to  sabmit  herewith  a 
report  to  November  1, 1887,  of  the  "  work  done,  contracts  made,  the 
expenditures  thereunder  or  otherwise,  aiid  balances  of  money  on  hand 
ap  to  November  1,  and  the  efi'ect  of  such  work,''  for  such  of  the  works 
in  my  charge  as  are  embraced  in  the  second  district,  Mississippi  River. 
The  district  extends  from  the  foot  of  Island  40  to  tlie  month  of  White 
Biver,  a  distance  of  175  miles.  But  a  small  pare  of  it  has  been  the 
scene  of  actual  work.  The  channel  works  have  been  confined  to  the 
vicinity  of  Memphis,  and,  with  certain  levees  built  in  Mississippi  and 
Arkansas,  constitute  all  that  has  been  done  in  the  district. 

The  channel  works  have  been  exclusively  of  the  type  known  as  revet- 
ment, or  structures  designed  to  prevent  the  caving  of  the  banks.  They 
bave  been  carried  on  under  the  official  designations  of  Memphis  Harbor 
and  Memphis  Eeach. 

MEMPHIS  HARBOR. 

The  object  of  this  work  has  been  the  protection  from  destruction  by 
the  encroachment  of  a  rapidly-caving  river  bank  of  extensive  sites  and 
costly  structures,  such  as  warehouses,  elevators,  cotton  compresses,  and 
a  valuable  paved  landing,  which,  by  affording  terminal  facilities  unex- 
eelled  by  any  port  on  the  river,  were  of  marked  benefit  to  the  maritime 
eommerce  of  Memphis,  and  hence  to  that  of  the  river  at  large.  As  this 
work  is  now  completed  and  to  ail  appearances  entirely  successful,  a 
r^um^  of  its  history  seems  appropriate.  Prior  to  1873  the  portion  of 
the  rive  bank  constituting  the  harbor  front  of  Memphis  was  compara- 
tively stable.  In  1876  it  had  receded  350  feet  and  continued  to  cave  at 
the  rate  of  100  feet  per  annum.  The  next  year  (1877)  the  engineer  offi- 
cer in  charge  wtvs  directed  to  make  a  survey  and  to  report  upon  the 
feasibility  of  affording  relief  from  the  impending  danger.  He  submitted 
a  plan  for  the  prevention  of  further  caving  by  revetting  the  bank 
with  willow  mattresses  ballasted  with  stone.  This  revetment  it  was 
proposed  to  form  of  mattresses  130  feet  long,  55  feet  wide,  and  2J  feet 
thick.  They  were  built  at  a  suitable  place,  floated  to  their  proper  sites, 
aDdsunk  side  by  side.  Theupper  end  of  each  wasabout  at  low  water-line, 
and  it  covered  55  feet  of  bank  for  a  distance  of  130  feet  irom  that  line. 
From  the  low- water  line  to  that  of  a  stage  10  feet  above  low  water  the 
bank  was  to  be  covered  with  a  layer  of  brush  and  stone,  similar  in  con- 
straction  to  the  later  work.  Revetment  work  was  then  in  the  earliest 
stage  of  its  development,  and  although  this  was  a  distinct  advance  be- 
yond anything  previously  projected,  it  posscvssed  several  serious  defects, 
which  are  easily  observable  by  comparison  with  the  class  of  work  now 
considered  standard.  The  projer.t  was  approved,  and  appropriations 
aggregating  $113,000  were  made  for  its  execution  in  1878,  1879,  1880, 
and  1881.  After  the  first  season  the  work  began  to  show  signs  of  weak- 
ness and  the  caving  recommenced,  but  at  a  few  points  only  and  very 
slowly.  The  last  season's  work  was  devoted  entirely  to  repairs  of  that 
previously  done,  and  at  its  close  the  whole  enterprise  was  still  in  a  pre- 
carious condition. 

By  a  provision  of  the  river  and  harbor  act  of  August  2, 1882,  this 
work  passed  into  the  control  of  the  Mississippi  River  Commission,  and 
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they  made  an  allotment  of  $25,000  from  that  appropriation  to  extend 
and  repair  the  revetmeno,  as  the  decline  of  the  preceding  flood  had  re- 
vealed a  sitaation  still  more  alarming.  In  making  these  repairs  the 
original  plan  was  modified  by  extending  the  npper  bank  protection  to 
high  water.  The  allotment  sufficed  to  do  small  patches  ot  work  at  the 
most  urgent  points,  and  only  postponed  the  danger.  The  river  and  har- 
bor act  of  July  5, 1884,  contained  a  provision  for  the  expenditure  of 
$200,000  in  the  protection  of  Memphis  Harbor.  With  this  sum  avail- 
able an  opportunity  was  afforded  to  abandon  the  old  work  and  plan  and 
begin  anew  upon  the  later  and  more  successful  methods  which  had  by 
that  time  been  developed  at  other  points. 

The  new  plan  contemplated  the  protection  of  the  bank  by  continuous 
revetment  from  the  mouth  of  Wolf  River  to  the  lower  end  of  the  paved 
levee,  a  total  distance  of  7,700  feet.  Greater  efficiency  was  secured  by 
extending  the  subaqueous  mattress  150  to  300  feet  from  low  water  as 
against  125  and  130  feet  in  the  old  work.  Increased  stability  was  ob- 
tained by  carrying  a  Continuous  longitudinal  bond  through  the  mat- 
tress, so  that  any  part  receiving  too  great  strain  could  transfer  the  ex- 
cess to  adjacent  portions  above  and  below,  and  avoid  the  destruc- 
tion of  the  work  by  successive  attacks  upon  isolated  pieces.  Economy 
in  construction  resulted  from  a  decrease  in  the  thickness  of  the  brush- 
work,  thus  reducing  the  amount  of  material  required  to  cover  a  given 
area. 

Operations  under  the  new  plan  were  begun  at  the  end  of  July,  1884, 
under  unfavorable  conditions.  The  river  was  considerably  above  low 
stage  and  rising,  with  much  drift  running.  The  first  attempt  was  to 
build  two  mats,  each  150  feet  wide,  to  be  sunk  side  by  side,  making  a 
protection  300  feet  wide.  When  these  were  finished,  the  strong  cur- 
rent and  accumulation  of  drift  under  the  outer  one  made  it  manifestly 
dangerous  to  try  to  sink  it  as  originally  intended,  and  it  was  dropped 
down  and  sunk  below  its  companion.  A  few  days  later  a  mat  300  feet 
wide  was  begun,  and  when  700  feet  had  been  built  an  attempt  to  sink 
it  was  made.  During  the  operation  it  tore  in  two,  and  the  parts  were 
sunk  separately.  This  mishap  determined  the  postponement  to  a  more 
favorable  stage  of  river  of  the  construction  of  wide  mats,  and  to  give 
temporary  protection  a  mattress  150  feet  in  width  was  laid  from  Wolf 
River  to  Jefferson  street,  a  distance  of  4,800  feet,  and  the  correspond- 
ing upper  bank  work  put  down.  Early  in  November,  1884,  the  wide 
mats  were  resumed,  and  under  the  more  favorable  conditions  then 
prevailing  were  built  and  sunk  without  loss  or  difficulty  from  a  point 
400  feet  below  Wolf  River  to  the  middle  of  the  elevator,  a  distance  of 
1,600  feet.  Their  construction  was  then  interrupted  by  rising  water 
which  put  an  end  to  the  working  season. 

The  small  balance  remaining  did  not  justify  the  resumption  of  work. 
There  remained  to  be  protected  the  entire  length  of  the  city  landing, 
which  had  been  graded  and  paved  by  the  city  at  a  cost  of  nearly  half 
a  million  dollars.  Changes  in  the  regimen  above  had,  meanwhile, 
transferred  the  maximum  strain  from  the  vicinity  of  the  elevator  to  the 
upper  end  of  this  lauding,  and  it  began  to  yield  gradually,  the  pave- 
ment from  low  to  high  water  afforijling  a  measure  of  protection.  That 
the  landing  was  not  destroyed  before  further  funds  became  available  I 
attribute  to  the  fact  that  Hopefield  Point  opposite  was  at  that  time  re- 
ceding at  a  very  rapid  rate,  causing  the  point  of  greatest  strain  on 
this  side  to  travel  down-stream  so  fast  that  there  was  not  time  to  do 
great  damage  at  any  one  place. 

The  river  and  harbor  act  of  August  5,  1886,  contained  an  appropria- 
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tion  of  $56,250  to  complete  this  work.  OperatioDs  were  resamed  in  Octo- 
ber following.  As  tbe  late  beginniDg  made  it  improbable  that  the  entire 
landing  coald  be  protected  before  high  water,  and  as  the  greatest  dan- 
ger was  then  at  the  lower  end,  the  usual  onler  of  construction  was  re- 
versed and  tbe  work  done  from  the  lower  end  up-stream. 

Foar  mats  were  laid  during  the  season,  leaving  but  one  more  to  com- 
plete the  work.  The  first,  or  down-stream  one,  was  285  feet  wide,  the 
next  2G5,  and  the  rest  250. 

In  September,  1887,  the  last  mat  was  laid  and  the  protection  was 
thus  made  continuous  for  the  entire  length  originally  projected. 

The  last  3,000  feet  of  this  work  has  been  doue  since  the  last  detailed 
report,  and  an  itemized  statement  of  expenditures  is  submitted  with 
this  report.  This  part  required  no  upper  bank  protection,  the  pave- 
ment of  the  city  landing  taking  its  place.  The  junction  between  the 
two  is  not  so  satisfactory  as  that  between  the  two  parts  of  a  full  revet- 
ment, and  some  device  for  improving  this  connection  may  be  found  nec- 
essary, though  I  think  not.  Should  it  be  so,  however,  the  balance  of 
fands  now  on  hand  will  suffice  to  do  whatever  is  required  as  well  as  to 
make  all  needful  repairs  for  years  to  come. 

The  entire  work  is  to  day  in  as  perfect  condition  as  when  built,  not 
a  stick  nor  a  stone  can  be' seen  to  be  displaced,  and  not  a  foot  of  earth 
has  been  lost  behind  the  revetment.  The  degree  of  confidence  placed 
in  the  work  by  those  most  familiar  with  it  may  be  inferred  from  the  fact 
that  several  manufacturing  and  warehousing  concerns  on  and  near  the 
bauk  have  recently  erected  extensive  and  costly  additions  to  their  build- 
ings. The  elevator  and  compress  companies  have  built  out  on  piles 
driven  through  the  revetment  so  as  to  recover  a  considerable  part  of  their 
lost  space.  The  appropriations  for  the  execution  of  the  present  project 
have  been  $256,250,  of  which  $239,651.35  have  been  expended.  This 
woald  make  the  actual  cost  of  this  work  about  $30  per  foot  of  bank,  but 
this  figure  is  much  above  the  probable  cost  of  future  work  of  the  same 
character.  Adequate  explanations  of  the  large  cost  of  this  particular 
work  will  be  found  in  a  perusal  of  the  failures  and  mishaps  chroniclecl 
above.  Taking  the  last  3,000  feet  as  a  basis  for  future  estimates,  it  will 
be  seen  from  the  appended  statement  that  the  subaqueous  work  cost 
less  than  $12  per  foot  of  bank.  For  complete  work  it  has  been  found, 
both  here  and  elsewhere,  that  a  subaqueous  mat  150  feet  wide  is  50  per 
cent,  of  the  total  cost.  These  mats  were  250  to  300  feet  wide,  but  assum- 
ing that  the  percentage  is  no  more  than  for  the  narrower  ones,  or  50 
per  cent,  of  the  whole,  we  should  have  the  cost  of  completed  work  less 
than  $24  per  foot. 

This  is  the  heaviest  and  most  costly  work  of  its  kind  ever  put  down, 
and  it  will  certainly  protect  any  alluvial  bank  on  the  Mississippi  Eiver, 
no  matter  how  difficult.    These  figures,  from  actual  experience,  more 
than  justify  a  prediction  which  I  hazarded  before  this  last  part  was 
done,  to  the  effect  that  work  of  this  character  and  strength  could  be 
pat  down  for  $25  per  foot.    I  am  now  able  to  state  positively  that  it 
can  be  done  for  less  than  $25  per  foot,  which  figure  may  be  assumed  as 
the  cost  of  protecting  the  few  banks  of  very  unusual  difficulty  which 
may  be  encountered.    For  all  ordinary  banks  the  cost  will  be  much  less, 
'nie  work  under  the  first  plan  described  above  was  done  by  Maj.  W. 
H.  H.  Benyaurd.    The  final  repairs  to  it  were  made  by  Maj.  A.  M.  Mil- 
ler; the  new  work  to  Jefferson  street  was  doue  by  Gapt.  O.  B.  Sears, 
swid  that  below  Jefferson  street  by  the  writer  of  this  report.    During 
the  entire  execution  of  the  present  project  Mr.  W.  M.  Bees  has  served 
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as  assistant  eagineer  in  local  charge  with  zeal  and  ability,  which  hav^i 
oontribated  in  no  small  degree  to  the  success  of  the  work. 

MEMPHIS  REACH. 

This  reach  extends  from  the  foot  of  Island  40,  10  miles  above  Mem* 
phis,  to  Scanlau's  Landing,  18  miles  below.  These  28  miles  of  river 
have  for  several  years  been  characterized  by  more  than  average  difft* 
culty  of  navigation,  and  were  for  that  reason  included,  under  the  title 
above  given,  in  the  first  report  of  the  Commission,  as  one  of  the  six 
localities  most  urgently  demauding  improvement.  In  1882  a  compre- 
hensive project  for  the  reach  was  formulated,  and  an  allotment  of 
$300,000  was  made  from  the  appropriation  of  August  2  of  that  year,  to 
provide  plant  and  begin  the  work.  Since  that  time  appropriations  have 
not  justified  the  allotment  of  funds  fdr  serious  prosecution  of  the  gen- 
eral plan,  but  the  necessary  small  amounts  have  been  applied  as  they 
could  be  spared  to  secure  the  unity  and  safety  of  the  work  which  was 
undertaken  under  the  stimulus  of  the  more  liberal  appropriation  of 
1882. 

The  work  mentioned  is  the  protection  of  a  caving  bank  in  Hopefield 
Bend,  immediately  above  and  opposite  Memphis.  It  was  intended  to 
serve  the  double  purpose  of  preventing  the  river  from  leaving  the  har- 
bor of  Memphis  and  of  avoiding  certain  unfavorable  changes  of  regimen 
which  that  caving,  if  unchecked,  would  surely  have  produced  in  the 
river  below.  Since  my  report  for  the  fiscal  year,  an  allotment  of  $60,000 
has  become  available  for  the  extension  of  this  work.  A  project  was 
submitted  and  approved  for  the  application  of  this  sum  to  the  construc- 
tion of  a  standard  revetment  from  a  junction  with  the  foot  of  the  old 
work  down-stream  as  far  as  the  money  would  go.  [leased  on  the  latest 
experience,  the  cost  was  estimated  at  $20  per  foot  of  bank,  and  arrange- 
ments were  accordingly  made  for  materials  to  build  3,000  feet.  Work 
was  begun  early  in  September,  and  up  to  date  3,000  feet  of  subaqueous 
work  has  been  laid  and  half  that  distance  of  the  upper  bank  work,  with 
such  results  as  to  cost  as  to  make  it  certain  that  25  to  30  per  ccLt. 
more  work  will  be  done  with  this  money  than  was  at  first  thought 
possible.  Prices  both  of  materials  and  labor  are  the  same  as  hereto- 
fore. This  great  saving  results  partly  from  an  unusually  favorable 
season  for  work,  but  principally  from  more  rapid  progress  due  to  in- 
creased experience. 

To  make  this  work  complete  and  self-sustaining  it  should  be  extended 
about  2,000  feet  below  the  point  which  will  probably  be  reached  under 
the  present  allotment.  The  old  work  is  in  good  condition  and  no  losses 
have  occurred  in  the  protected  part  of  the  bend,  though  the  rest  has 
been  caving  continuously  and  at  times  rapidly. 

« 

LEVEES. 

Ydzoo  Front — ^o  work  has  been  done  on  this  line  since  the  date  of 
my  annual  report.  At  the  last  meeting  of  the  Commission  an  allotment 
of  $60,000  was  made  for  a  back  line  from  Hushpucana  to  Malone's 
Landing,  353  and  357  miles  below  Cairo,  respectively.  This  allotment 
was  conditioned  upon  the  contribution  by  the  levee  district  of  a  sum 
sufficient  to  complete  the  line,  estimated  to  cost  $100,000.  The  condi- 
tions of  the  allotment  have  been  formally  accepted  by  the  Levee  Board 
of  the  Upper  Yazoo  district.  In  view  of  the  difficulty  of  raising  the 
necessary  funds  during  the  present  fiscal  year,  which  ends  February  l. 
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'   -It  apou  l>eKiiiuing  wiob  an  imimrlant  liw 

•vs,  60  latw  tu  ttio  i«eiison,  tliu  Botiixt  (IfKridoj 

.-..l   uext  your  itucl  tomlo  iiti  apiirn|triiitioi)  e 

i>...i  LM^  ...>..;  line  and  boI<l  it  durinf^  the  tioxt  high  watta 
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..mm  w;ut  made  to  rebnild  and  repair  the  It^vw*  on  the  Wli" 
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;  itig  mainly  from  the  difficulty  of  Recarinir  tbn 
iriiong  the  large  ownern,  many  of  whom  were 
1  >-•-[>'.  .'  was  tiiKillv  d'l'tdcd  to  proceed  iiD<ler  the  State  laws  to  awtew 
1  rut  iiI>oii  l\xv  landn  boneKted.     The  uecesmry  valuationn  and  aweoH- 
mriiL-i  n<>rH  made,  and  at  a  legal  meeting  held  for  the  purpose  ft  t*X  of 
i'l.r  .■.-■•.i\,  apim  the  increased  valnationof  the  lands  waN  voted.     Bosei* 
IN-ction  of  thin  tiix  and  npon  certAlii   individual  guarantioi 
.    tras  enabled  to  make  a  contract  at  a  reasonable  price  with 
nttd  reliable  contracting  hrai.     Prom  thin  ttrm  I  reccfvi 
-niiwR  that  tbey  wonid  put  np  nnconditionally  o 
iNMt  worth  of  actual  erabankmetit,     Allowtog,  a 
•'i.',<KHl  for  the  expense  of  inspectiou,  which  in  bond 
M'ciires  the  exiwnditore  of  S.'>((,000  sih  re(inirt>d  t ' 
r,..nTiiiissi(ni.     Bid»  for  the  United  8tat«»  work  were  therefore  p 

v«l. 

rtM<  following  ui  au  nbatra'^t  of  tbem : 

'>>tT«rf  of  vmpiMal*  fvr  lefft  irort  on  lertrta,  (TUfc  Kim-  fV^nl,  fKetveil  In  mponn  h 
.•.irrriitmmt  ibinf  'Mbtkr  H.  I8H7,  aad  npmed  October  27,  1H87,  fty  Copt.  SmilK  f 
iiaii,  CerpM  of  Etijimttri,  V.  8.  >4rMjr. 
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w>A  (iiailH  to  tll'i  loir(>U  biddfir  un  each  sectioa,  M  followa: 
II,  unci  1-il.u  D.T.  Hll^(ul^tt,  at  15  cent«. 
^tiunn  9  ami  II)  In  D,  T.  Hactnott,  at  HI  aeate. 
n  l:t  to  J.  T.  JefTerMiu.  at  16  cento. 
OM  H  anil  \j  t't  J.  J.  Couiif^y,  at  19  oeuta 
B  average  )>rlct<  tor  ttiu  lino  i«  IGJ  aontA. 

ntntcts  have  been  made  with  the  parties  named,  and  the  line  i 
iimmpli-lwl  by  February  15,  1888. 
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citizens'  bluff  PROTECTION. 

This  is  practically  a  continuation  by  private  subscription  of  the  Mem- 
phis Harbor  revetment.  It  consists  of  a  series  of  five  spur-dikes  of 
brush  and  stone,  resting  upon  large  floor  mats,  to  prevent  undercutting. 
The  origin  and  history  of  the  enterprise  and  the  general  plan  and  early 
results  of  the  work  are  described  in  full  in  my  annual  report.  I  am  now 
able  to  present  sketches  of  the  general  plan  and  principal  details  of  con- 
struction and  the  present  condition  of  the  dikes  and  bottom.  There 
is  also  an  itemized  statement  of  the  cost  of  the  original  dikes. 

The  repairs  and  extensions  of  the  system  mentioned  in  my  last  re- 
port are  now  in  progress.  With  these  finished,  it  is  believed  that  the 
system  will  be  complete  and  self-sustaining  until  such  time  as  it  will 
no  longer  be  needed. 

It  will  be  remembered  that  the  river  at  this  point  has  not  the  usual 
alluvial  bank,  but,  flows  •at  the  foot  of  a  bluff  nearly  100  feet  high. 
Reasons  growing  out  of  this  circumstance  induced  the  substitution  here 
of  the  spur-dike  for  the  mattress  revetment.  The  favorable  results  ob- 
tained afford  an  assurance  that  where  the  conditions  are  unfavorable  to 
the  use  of  mattress  revetment,  spur-dikes  may,  at  a  slightly  greater 
cost,  be  relied  upon  to  secure  the  desired  result. 

Seven  sketches  of  the  spur-dikes,  detailed  statements  of  expendi- 
tures for  the  same,  and  for  Memphis  Harbor,  and  financial  statements 
and  balance  sheet  for  all  works  in  the  district  accompany  this  report. 
^  Very  respectfully,  your  obedient  servant, 

SanTH  S  Leach, 

Captain  of  Engineers. 

General  Q.  A.  Gillmore, 

President  Mississippi  River  Commission. 
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ApprapriaiUm  for  improving  Mississippi  Biver,  Second  District. 

FINANCIAL    STATEMENT. 

Balance  on  hand  June  30,  1887,  as  per  last  report $91,958.97 

Amounts  received  since,  viz : 

Reallotted  by  Mississippi  River  Commission  : 

Levees,  White  River  Front |75,000.00 

Robinsonville  Levee,  Yazoo  Front 60,000.00 

135,000.00 

Total 226,958.97 

Expended  from  July  1  to  October  31,  1887 : 

On  account  Memphis  Harbor $13,890.96 

On  account  Memphis  Reach 4,854.05 

On  account  Memphis  Harbor  and  Reach 304. 22 

On  account  levees,  Yazoo-Mississippi  Delta  le^ee  district. . .  .50 

On  account  levees,  White  River  Front  — 1,995.61 

21,045.34 


Balance  October  31,  1887 205,913.63 


General  balance  sheet. 


MEMPHIS  HARBOR. 


Dr. 

Cb. 

1887. 
Jane  30 

To  balance 

$31,012.41 

1887. 
Oct.  31 

1 

By  amount  expended  from 

July  1, 1887,  to  date 

Bv  balance  .,.., r,.... 

$13. 890. 96 
17, 121. 45 

31,012.41 

31.012.41 

MEMPHIS  REACH. 


1887. 
June  30 


To  balance 


160,000.00 

1887. 
Oct.  31 

Oct  81 

60, 000. 00 

By  amoant  expended  from 

Joly  1,1887,  to  date 

By  balance , 


$4, 854. 05 
55, 145. 95 


60, 000. 00 


MEMPHIS  HARBOR  AND  REACH. 


1887. 
June  30 


To  balance. 


$864.56 


864.56 


1887. 
Oct.  31 

Oct.  31 


By  amount  expended  from 

July  1, 1887,  to  date 

By  balance 


$301.22 
560.34 


864.56 


LEVEES,  TAZOOMISSISSIPPI  DELTA  LEVEE  DISTRICT,  UPPER  YAZOO. 


1887. 
June  30 


To  balance. 


$82.00 


82.00 


1887. 
Oct  31 

Oct  31 


By  amount  expended  from 

July  1, 1887,  to  date 

By  balance 


$0.50 
81.50 


82.00 


ROBINSONVILLE  LEVEE,  YAZOO  FRONT. 


1887. 
July   2 


To  amount  allotted  by  Mis- 
sisBippi  River  CommissioiJ . 


$60,000.00 


1887. 
Oct.  31 


By  balance 


$60,000.00 


•  J- 
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General  halance  sheet. — Continued. 
LEVEES,  WHITE  RIVER  FRONT. 


1837. 

Joly  2  I  To  amount  allotted  by  MLs- 
fiissippi  River  CommiBaioD . 


$75, 000. 00 


75, 000. 00 


1887. 
Oct.  31 


By  amoant  expended  from 

July  I.  1887,  todato 

By  balance 


$\,  995.  61 
73,  004.  39 


75,  OOO.  00 


SECOND   DISTRICT. 


DitibmrwuenU  made  under  appropriation  for  improving  Mississippi  River^  act  of  August 

5,  1886. 

[November  1,  1886,  to  November  1,  1887.  J 


CoDtracts  made  with— 


For  what  made. 


Brnah  and  poles. 


S.K-Bricke^ ^.. 

MeKee,  McLawa  &.  Co 

Daoiel  T.  Hartnett 

G€o.  Arnold  &  Co 

J.  J.  Cooney 

C  V.Hnnter  Sl  Co 

Hotniea  &.  Stockley 

Daaiel  T.  Hartnett '  Levee  work 

J.J.Cooney [....do 

Joyioa  T.  Jefferson do 


r 


Levee  wor 

...do 

...do 

...do 

Brush  and  poles. 
...do 


DiHburHe- 

menlH  tinder- 

contract. 


$2,941.41 

53,  170.  58 
16.  25.3.  04 
11.8.38.24 
12,415.75 
1.  8^3.  70 
1,749.48 


Liabilities 

under 
contract 


$4,  41f5.  30 
4,  840.  52 

73,  000. 00 


Disbursements  otherwise  than  under  contract. 


Total 


$2,941.41 
53, 17C.  58 
16,  253.  04 
11.  h38.  24 
12,415.75 
6,  3(Mi  00 
6,  5<J0.  00 

73,  000.  00 


100,  258.  20  I         82,  250.  82  ,     182,  515.  02 


For  what  expended. 


Ibt^rUl  and  supplies. 
^'iluiUteDee  supplies.. 

Se-mces 

MiaceUiuieotis 


By  public 

notic«  and 

8«Nilcd  ])ro- 

posals. 


$4,  760.  42 
1,  818.  21 


6,  584.  03 


In  open 
market. 


$8,  072.  "0 

84G.  3r> 

27,  13l>.  02 

2,241.  13 


3H,  29y.  80 


Liabilities.        Total. 


$0.  049.  89 

1,U^4.U^J 

5,  417.XO 

146.  03 


13.  208.  C7 


$19,  489.  07 

3.  748.  61 

32,  557.  42 

2,  388.  06 

58. 183. 16 


S.MiTii  S.  Leach, 

Captain  of  Engineers. 


UU  2. 
ANNUAL  REPORT  FOR  THE  FISCAL  YEAR  ENDING  JL^^E  30,  1888. 

The  Mississippi  Eiver  Commission, 

President's  Office, 
J^ew  York,  iSejytember  21,  18S8. 

SiB:  The  Mississippi  Eiver  Commission  has  the  honor  to  submit  a 
report  for  the  fiscal  year  ending  June  30, 1888,  embracing  the  following 
sabjects : 

1.  Surveys  and  examinations.  / 

2.  Constraction. 

3.  Financial  statements. 

4.  Estimates. 


I 


^ 
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SURVEYS  AND  EXAMINATIONS. 

This  work  was  in  charge  of  Capt.  S.  S.  Leach,  Corps  of  Engineers, 
until  March  17, 1885,  when  he  was  relieved  by  First  Lieut.  J.  L.  Lusk, 
Corps  of  Engineers,  who  was  himself  relieved  by  Capt.  C.  F.  Powell, 
Corps  of  Engineers,  May  31, 1888. 

As  stated  in  the  last  Annual  Eeport,  the  survey  of  the  Mississippi 
Biver  below  Cairo  is  completed,  so  far  as  the  field  work  is  concerned, 
while  the  preparation  of  the  maps  for  publication  is  still  to  be  finished 
and  the  surveys  on  the  Upper  Mississippi  have  been  only  partially 
executed. 

During  the  past  year  no  field  work  has  been  done,  and  the  office 
work,  conducted  on  a  limited  scale  up  to  December  31^  1887,  has  been 
practically  suspended  since  that  time  for  want  of  funds. 

For  details  see  report  of  Lieutenant  Lusk,  secretary  of  the  Commis- 
mission.  Appendix  B. 

CONSTRUCTION.. 

Oeneral  service,  * 

This  work  was  in  charge  of  First  Lieut.  J.  L.  Lusk,  Corps  of  Engi- 
neers, until  May  31,*  1888,  when  he  was  relieved  by  Capt.  C.  F.  Powell, 
Corps  of  Engineers. 

The  survey  fleet  and  part  of  the  general-service  fleet  have  been  laid 
up  at  Chester,  III.,  where  such  repairs  sis  were  needed  have  been  made. 

The  supply  of  stone  to  the  works  at  Memphis  and  Greenville  was 
attended  with  a  complication  of  difficulties.  The  laws  relating  to  the 
use  of  convict  labor  made  it  impossible  to  obtain  it  from  the  peniten- 
tiary authorities  at  Chester ;  the  low  stage  of  the  Ohio  cut  off  the  quar- 
ries on  that  river ;  and  the  protracted  low  water  on  the  Mississippi, 
with  the  dense  smoke  from  forest  fires,  made  navigation  very  slow  and 
hazardous.    The  loss  from  accident  was,  however,  trifling. 

For  details  and  financial  statement  see  report  of  Lieutenant  Lusk^ 
Appendix  D. 

First  district, 

(Cairo  to  foot  of  Island  No.  40, 220  miles.  Officer  in  charge,  Capt.  S.S.  Leach,  Corps 
of  Engineers,  to  March  25,  IbSS  ;  after  that  date,  Capt.  W.  T.  Rossell,  Corps  of  Engi- 
neers, Memphis,  Tenn.) 

No  work  of  channel  construction  has  been  done  during  the  year,  in 
consequence  of  the  prohibitions  of  Congress  as  to  revetment.  In 
November,  1887,  a  request  was  made  by  the  citizens  of  Hickman,  Ky., 
that  the  specific  appropriation  of  $18,750  for  that  point  might  be  ex- 
pended in  protecting  their  river  front ;  but  upon  examination  and  re- 
port by  the  engineer  oflicer  in  charge  it  appeared  that  there  was  no 
reason  for  departing  from  the  resolution  adopted  by  the  Commission  at 
their  meeting  in  September,  1886. 

The  works  on  Plum  Point  Reach  have  suffered  but  slight  damage  from 
river  action ;  and  this  has  been  confined  to  unguarded  parts  of  the  re- 
vetment in  Fletcher's  Bend,  which  has  held  out  better  than,  in  its  unfin- 
ished condition,  was  expected.  In  the  dry  weather  of  November,  1887, 
fire  from  the  forests  was  communicated  to  Osceola  cross-dike  No.  4, 
and  800  feet  of  it  was  destroyed. 

The  deposits  behind  the  PJum  Point  dikes,  and,  to  some  extent,  in 
the  chutes  and  secondary  channels  on  the  reach,  have  increased  in  depth 
and  area ;  and  the  restriction  of  the  low-water  channel  has  contini^ied  to 
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m^ntaiu  good  navigatioD.  The  least  depth  found  during  a  season  of 
nnusuaWy  low  water  was  S.5  feet,  and  this  only  for  a  day  or  two,  and 
depending  ou  a  single  observation,  admitting  of  some  uncertainty;  aside 
&om  this  the  least  depth  found  was  9  feet. 

The  necessity  of  holding  the  bank  line  is  growing  evident.  Caving 
in  Ashport  Bend  indicates  that  protection  will  be  needed  there;  the  up- 
per end  of  the  Fletcher's  Bend  revetment  is  endangered  by  the  insta- 
bility of  the  bank  above  it;  and  caving  below  the  Osceola  revetment 
possibly  threatens  to  re-open  Bullerton  Chute. 

Levees. — With  the  allotment  of  $75,000  for  levees,  Plum  Point  Reach, 
west  bank,  new  levee  has  been  built  and  old  work  enlarged  for  22  miles 
from  opposite  Ashport  to  the  Craighead  Point  Levee,  closing,  in  con- 
JQiiction  with  work  done  by  private  persons,  a  front  of  30  miles,  over 
which,  in  the  flood  of  1882,  the  net  escape  was  35,000  cubic  feet  per 
second. 
For  details  see  report  of  Captain  Rossell,  Appendix  B. 

Second  district, 

(L«land  No.  40  to  moath  of  White  River,  180  miles.  Officer  in  charge,  Capt.  8.  S. 
Leach,  Corps  of  Engineers,  to  March  25,  lc?85;  after  that  date  Capt.  \V.  T.  Rossell, 
Corps  of  Engineers,  Memphis,  Tenn.) 

The  channel  work  in  this  district  has  been  for  bank  protection,  con- 
Sued  to  Memphis  Harbor  and  Hopefleld  Bend,  just  above.  During  the 
year  there  has  been  added  to  the  revetment  in.EIoi)etield  Beud  4,000 
linear  feet  of  mattress,  335  feet  wide;  105  linear  feet  of  repair  work  has 
been  done.  The  entire  length  of  bank  revetted  is  now  12,000  feet. 
The  officer  in  charge  estimates  that  an  extension  of  5,000  feet  down- 
stream will  be  needed  to  secure  Hopefield  Point. 

The  revetment  of  Memphis  City  front  down  to  Beale  street  an<l  the 
Citizens'  Blulf  protection  work  below  that  point  have  been  completed, 
tofrether  forming  a  system  10,000  feet  in  length  and  perfectly  i)rotect- 
iug  the  bank  for  the  present.  Caving  in  front  of  Fort  Pickering,  how- 
ever, indicates  that  it  will  be  necessary  to  extend  the  system  about 
6,000  feet  farther  down. 

Levees. —  Yazoo  Front, — The  allotment  of  $G0,000  for  Robinsonville 
Levee  has  not  yet  been  expended,  awaiting  the  action  of  the  VTazoo- 
Mississippi  Delta  Levee  Board.  The  board  has  lately  announced  its 
readiness  to  l^egin  the  work,  and  authority  has  been  asked  to  make  an 
agreement  with  the  State  contractor  for  work  to  the  extent  of  the  allot- 
ment; the  whole  construction  to  be  subject  to  the  inspection  and  ap- 
proval of  the  United  States  engineer  orticer  in  charge  of  the  district. 

White  River  Front. — In  conjunction  with  the  board  of  Cotton  Belt 
Levee  District  No.  1.  the  allotment  of  875,000  has  been  expended  on 
the  extension  of  the  levees  below  Helena,  Ark.,  and  a  line  ll.;V  miles 
long  has  been  completed  to  a  grade  2  feet  above  the  high  water  of 
18.S0. 

For  details,  see  report  of  Captain  Rossell,  Appendix  F,  and  report  of 
operations  of  Mississippi  River  Commission,  dated  December  1(3,  1887, 
Appendix  G. 

Third  District 

(Month  of  White  River  to  Warrenton,  2*20  miles.  Orticer  in  charge,  Capt.  W.  T. 
EosfieU,  Corps  of  Engineers,  Memphis,  Teun.) 

This  district  includes  Lake  Providence  Reach  and  the  harbors  of 
Greenville  and  Vicksburg. 
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Lake  Providence  Reach. — No  work  has  been  done  during  the  year. 
The  condition  of  the  work  is  substantially  as  at  the  last  annual  report, 
the  tops  of  the  piles  in  all  the  systems  giving  way  to  decay  and  the  at- 
tack of  drift.  This  does  not  sensibly  affect  the  deposits  in  the  closed 
chutes;  the  depth  of  water  in  them  remains  stationary  or  continues  to 
decrease,  except  at  Mayersville,  where  the  caving  at  the  head  of  the 
island  has  flanked  the  dike.    Here  the  chute  has  increased  in  depth. 

The  revetments  on  Mayersville  Island  and  at  Pilcher's  Point  remain 
as  at  the  last  report,  the  small  portions  still  in  place  having  undergone 
no  further  loss. 

The  lowest  water  of  the  year  was  1 5  feet  on  the  Lake  Providence 
gauge  November  22-24,  at  which  time  Stack  Island  Crossing,  the 
shoalest  on  the  reach,  gave  9  feet  depth.  The  least  depth  on  this  cross- 
ing, which  has  deteriorated  since  the  suspension  of  operations,  was  7 
feer,  in  September,  at  a  higher  stage,  before  the  river  had  selected  its 
low-water  channel. 

The  banks  of  the  reach  have  been  more  unstable  than  heretofore,  in 
consequence  apparently  of  changes  in  the  regimen  of  the  river  above, 
the  total  caving  amounting  to  about  300  acres  on  each  bank, 

Greenville  Harbor, — The  attention  of  the  Commission  was  invited,  in 
1883,  to  the  recession  of  the  bank  at  Greenville,  Miss  ,  and  in  the  An- 
nual Report  for  1884  an  estimate  for  the  protection  of  this  place  was  in- 
troduced. In  the  act  of  August  5,  1886,  a  specific  appropriation  of 
$37,500  was  made,  but  the  Commission,  considering  this  too  small  for 
successful  application,  did  not  feel  justified  in  recommending  its  ex- 
penditure. 

In  July,  1S87,  the  city  of  Greenville  having  engaged  to  supplement 
the  appropriation  by  at  least  on  equal  amount,  a  project  was  adopted 
which  received  the  approval  of  the  Secretary  of  War,  and  has  since 
been  carried  into  effect.  The  system  includes  10  sloping  spurs  of  crib- 
work  resting  on  mattress  foundations  and  extending  from  the  deepest 
water  to  high-water  mark.  These  are  situated  about  500  feet  apart, 
and  by  their  action  on  the  currents,  shown  by  the  filling  which  they 
have  already  induced,  have  protected  that  part  of  the  bank  immedi- 
ately endangered.  In  case  the  remaining  part  of  Island  83,  which  lies 
just  above  the  works,  and  has  been  subject  to  serious  erosion,  should  be 
carried  away  before  the  strain  upon  it  is  relieved,  the  upper  end  of  the 
work  just  finished  will  be  exposed  to  attack,  and  additional  work  will 
be  required  to  make  it  secure.  Extension  down-stream  is  also  to  be 
provided  for.  The  cost  of  the  work  just  completed  is  about  $20  per 
linear  foot  of  bank  protected. 

Vicksburg  Harbor, — The  project  for  improvement  by  constructing 
dikes  and  dredging  a  basin  and  canal  to  5  feet  below  the  zero  of  the 
gauge,  as  stated  in  the  last  annual  report,  was  recommended  by  the  Com- 
mission July  1,  1887,  and  approved  by  the  Secretury  of  War,  with  au- 
thority to  begin  the  work  with  the  specific  appropriation  of  the  act  of 
August  5, 1886.  In  pursuance  of  the  project  a  close  dam  has  been  built 
from  the  city  to  De  Soto  Island,  1,750  feet,  and  a  screen  dike  4,000  feet 
in  length,  from  the  foot  of  De  Soto  Island  to  and  along  the  canal.  The 
canal  has  been  dredged,  for  its  full  length  of  5,150  feet,  to  18  feet  on 
the  gauge,  with  a  width  of  75  feet,  which  under  the  contract  is  to  be  in- 
creased to  100  feet. 

The  mean  fill  over  the  canal  site  during  the  year  has  been  1.2  feet. 
It  is  expected  that  after  completion  of  the  work  this  will  be  reduced 
one-half,  leaving  less  than  30,000  cubic  yards  co  be  removed  by  annual 
dredging. 
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ddia  Paint. — "No  M^-ork  has  been  done,  but  several  slips  in  the  bank 
above  the  revetment  show  erosion  there  which  will  require  extension  of 
the  levetment  ap-stream. 

Letees — Tenscis  Frant. — With  an  allotment  of  856,500  for  the  levee 
from  Amos  Bayou  to  Arkansas  City,  and  a  later  allotment  of  8155,083 
for  levees  from  Amos  Bayou  to  the  Louisiana  State  line,  work  ha^  been 
carried  on  alooj]:  the  whole  front.  It  had  been  decided  by  the  Com- 
mission to  build  the  line  3  feet  above  the  highest  water  from  Aoios 
Bayou  to  Lueca  Landing;  from  there  to  Arkansas  City  2h  feet,  and  the 
rest  2  feet,  except  at  lake  crossings,  where  greater  height  would  be 
given.  This  work  has  been  finished,  with  the  exception  of  a  portion 
below  Lucca  Landing,  where  caving  is  feared,  and  the  Whiske^^  Chute 
levee,  where  extensive  sinking  has  delayed  completion. 

The  escape  on  this  fronts  from  Amos  Bayou  to  the  lower  limit  of  the 
district,  opposite  Warrenton,  Miss.,  during  the  last  high  water,  has 
been  confined  to  a  gap  left  in  a  part  of  the  work  done  in  the  State  of 
Arkansas  by  the  State  of  Louisiana,  and  a  small  break  near  Grand  Lake; 
tbe  levees,  with  these  exceptions,  being  continuous.  Considerable  sink- 
m^  has  occurred  at  Lake  Chicot  crossing,  and  more  may  be  expected. 
For  details,  see  report  of  Captain  Rossell,  Appendix  H. 

Fourth  District 

fWarrenton,  Miss.,  to  Head  of  Passes — 484  miles.  Ofificer  in  cbarge,  Capt.  D.  C. 
Kingman,  Corps  of  Engineers,  New  Orleans,  La.) 

Harbor  of  New  Orleans, — In  Gouldsboro  Bend  one  new  s])urhas  l)een 
constructed  and  two  others  raised  to  grade,  completing  the  system  of 
^ix  spurs,  as  projected.  Examination  shows  that  the  construction  has 
protected  the  bank ;  it  can  not  be  discovered,  however,  that  any  deposit 
l»etween  the  spurs  has  been  induced. 

Rectification  of  Red  and  Atchafalaija  rivers. — The  location  fixed  upon 
for  the  first  of  the  projected  system  of  six  subniorgrd  dams  in  the  Atch- 
afalaya  is  about  500  feet  below  the  Bayou  dcs  (ilaizcs.  The  mattress 
sill  for  this  dam  has  been  laid  during  tlie  year,  and  connected  with  the 
levees  on  each  side  by  earthen  dikes  sodded  or  (if  below  ordinary  high 
water)  paved  with  stone. 

Forthe  maintenance  of  a  navigable  channel  in  lower  Old  River,  $15,000 
was  allotted.  This  was  expended  during  the  low  water  season  in  an 
ioeffectual  attempt  to  keep  the  (ihaunel  open  by  the  methods  heretofore 
used.  The  failure  was  due  to  the  same  causes  as  in  the  i)receding  year, 
viz,  the  forcing  up  of  the  bottom  by  the  weight  of  tlie  banks,  as  the  river 
fell,  and  the  absence  of  scouring  force  due  to  the  simultaneous  decline 
of  both  rivers,  with  feeble  currents  in  alternating  directions.  Naviga- 
tion was  closed  from  the  begmning  of  August  to  the  middle  of  Decem- 
ber. 

Levees, — With  allotments  amounting  to  8105,000,  the  Deer  Park  levee 
has  been  built,  and  up  to  May  30  about  one-half  of  the  new  Kempe 
levee.  The  State  and  district  authorities  have  undertaken  the  closure 
of  Diamond  Island  gap  by  a  levee  nearly  7  miles  long,  of  which  about 
two-thirds  has  been  completed.  Bepairs  have  also  been  made  to  the 
levee  at  Shipp's  Bayou  and  to  Glasscock's  levee,  which  had  been  agaiu 
damaged  by  beavers. 

When  work  now  in  progress  is  completed  the  only  gaps  in  levees  in 
this  district  will  be  Bougere  Crevasse,  23,400  feet  long,  and  from  Black 
Hawk  to  Bed  River,  about  90,000  feet. 

Surveys  in  Morganza  Bend  show  an  increase  in  area  of  the  river  sec- 
tions both  above  and  below  the  site  of  the  crevasse  since  its  closure. 


2218     REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  8.  ARMY. 

For  details  and  a  discussion  of  the  Atchafalaya  problem^  see  report 
of  Captain  Kingman,  Appendix  I. 

REMARKS. 

No  appropriations  for  the  expenses  of  the  Mississippi  River  Commis- 
sion have  been  made  siuc«  July  7,  1884.  The  result  has  been  that  the 
Commission  has  been  unable  properly  to  perform  its  duties  or  to  ex- 
amine the  works  for  which  it  is  reponsible.  No  inspection  by  the  Com- 
mission of  the  works  along  the  hver  has  been  possible  since  November^ 
1885,  on  account  of  lack  of  funds. 

The  river  and  harbor  act  of  August  5, 1886,  limited  the  Commission 
in  the  use  of  revetment  to  so  great  a^degree  as  to  make  it  unadvisable 
to  attempt  much  work  on  the  Plum  Point  and  Lake  Providence  reaches 
with  the  funds  it  provided.  The  result  of  this  limitation  has  been  loss 
of  work  and  increase  in  the  final  cost  of  improvement.  The  last  work 
of  any  importance  on  these  reaches  wa^  with  the  funds  provided  by  the 
river  and  harbor  act  of  Jul^'-S,  1884;  thus,  during  a  long  interval  of 
time,  the  works  have  been  exposed  to  the  attacks  of  the  river,  and  for 
all  wood- work  above  water  to  great  injury  by  decay.  In  the  Plum  Point 
Beach,  while  some  work  has  been  lost,  the  injury  as  yet  has  not  been 
arge,  but  the  works  in  the  Lake  Providence  Reach  are  nowin  a  very  un- 
latisfactory  condition. 

FINAITCIAL  STATEMENTS. 


t 


Appropriation  for  salaries  ami  expenses  Mississippi  River  Commission: 

Balance  on  hand  July  1,  1^7 83,501.14 

Expended  from  July  1,  1887,  to  June  30,  1888 3,500.95 

Balance  on  hand  July  1, 1888. 0. 19 

Appropriation  for  surveys  of  Mississippi  River: 

Balance  on  hand  July  1,  1887 10,481.05 

Expended  from  July  1,  1887,  to  June  30,  1888 9,597.24 

Balance  on  hand  July  1,  1888 883.81 

Appropriation  for  improving  Mississippi  River: 

Balance  on  hand  July  1,  1887 1,402,936.83 

Refunded  on  sundry  accounts IB 

Total 1, 402, 937. 01 

Expended  from  July  1,  1887,  to  June  30,  1888 905,934.71 

Balance  on  hand  July  1,  1888 437,002.30 

ESTIMATE  OF  FUNDS  FOR  THE   MISSISSIPPI  RIVER  COMMISSION  FOR  THE  FISCAL  YEAR 

ENDING  JUNE  30,    1890. 

Suyidry  ciciJ  bill, 

Mississippi  River  Commission  :  For  salaries,  inspections,  and  traveling  ex- 
penses of  the  Mississippi  River  Commission  ;  for  printing  and  telegraph- 
ing ;  for  ot&ce  expenses  and  miscellaneous $35, 000 

River  and  harbor  bill. 

For  surveys  and  examinations  of  the  Mississippi  River  from  the  Head  of  the 
Passes  to  its  headwaters — continuing  survey $150. 000 

For  improving  the  Mississippi  River  from  the  Head  of  the  Passes  to  the 
mouth  ofthe  Ohio  River 4,000,000 

For  work  at  Columbus,  Ky.— continuing  improvement 25, 000 
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For  work  at  Hickman,  Ky.— continnin^  improvement |181f  750- 

For  work  at  Greenville,  Miss. — contiQamg  improvement 230, 000- 

For  work  at  Vicksbnr^,  Miss 125,  OOO- 

For  work  at  New  Orleans,  La 230,  OOa 

For  rectification  of  Bed  and  Atchafalaya  rivers 300,000* 

0.  B.  COMSTOCK, 

Lieut  CoL  of  Engineers, 
Bvt  Brig.  Oen., 
President  Miss.  K  Comm. 
Chas.  R.  Sutbb, 
Lieut  Col.  of  Engineers,  U.  S.  A. 
B.  M.  Habbod. 
R.  8.    Taylob. 
•8.  W.  Febguson. 
O.  H.  Ernst, 

Major  of  Engineers^ 
The  Seoretaby  of  Wab, 

(Throagh  the  Chief  of  Engineers.) 
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List  of  plates  aecompaHyinj  the  foregoing  report. 

Plam  Point  Reach- 
November,  1887,  Appendix  E. 
May,  1888,  Appendix  E. 
Changes  in  bank  lines,  Appendix  E. 

Memphis  Reach  and  Harbor,  Appendix  F. 

Hopefield  Bend,  Appendix  F. 

Greenville  Harbor  improvement.  Appendix  H. 

Lake  Providence  Reach,  Appendix  H. 

Vicksburg  and  Mississippi  River  survey,  Appendix  H. 

Vicksburg  Harbor,  details  of  improvements,  Appendix  H. 

Red  and  Atchafalaya  projects — seven  sheets— Appendix  I. 

Improvement  of  harbor  at  New  Orleans,  Goldsboro  Bend. 

Note. — In  consequence  of  the  resignation  of  ProfessDr  Henry  Mitchell,  there  is  a 
vacancv  in  the  Commission. 
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Appendix  A. 

EFFECT  OF  OVERFLOW  IN  DIMINISHING  VELOCITY  OF  MISSISSIPPI 
RIVER,  AND  EFFECT  OF  LEVEES  ALONG  YAZOO  FRONT  ON  FLOOD 
HEIGHTS  IN   1882  AND   1883. 

SECOND   PAPER. 

Paper  presented  by  General  C.   B.  Cometock  at  a  meeting  of  the  Commission  on' board 

steamer  Mississippi  November  10,  1885. 

1.  In  a  paper  dated  March  15,  18S4,  addressed  to  the  Mississippi  River  Commission 
and  published  in  its  annual  report  for  1885,  I  concluded  :  1st,  that  the  observations 
of  the  Commission  give  no  supijort  to  the  theory  *^  that  when  flood  escape  over  the 
Mississippi  River  banks  becins  the  velocities  in  the  main  river  are  checked  ^ud  de- 

'  posits  induced ;  and  the  checking  of  velocity  arises  from  this  escape ; ''  2d,  that 
**  the  theory  that  levees  built  in  1882-^83  reduced  the  flood  heights  at  Vioksburg  in 
1883  as  compared  with  188*2  is  not  needed  to  account  for  the  facts. '^ 

Under  date  of  August  28,  1885,  Maj.  C.  R.  Suter  submits  to  the  president  of  the 
Commission  a  paper  prepared  in  accordance  with  Major  Suter's  instructions,  dissent- 
ing from  those  conclusions.  As  those  conclusions  were  correct,  the  paper  needs  exam- 
ination. 

The  first  conclusion  will  first  be  considered.  The  majority  of  the  Mississippi  River 
Commission,  in  their  report  for  1883,  say:  *'The  loss  of  volume  through  high-water 
outlets  causes  both  a  diminution  of  velocity  and  a  deflection  of  the  thread  of  move- 
ment of  the  stream  towards  the  outlet,  accompanied  by  loss  of  the  power  necessary  to 
transport  the  material  with  which  it  is  loaded.'' 

If  it  is  true  that  when  overflow  begins,  the  velocity  in  the  river  is  diminished  by 
the  overflow  accurate  velocity  observations-  in  the  main  river  at  the  time  of  flood 
escape  should  establish  that  fact.  In  my  paper  of  March  15,  1884,  I  showed  that  the 
Commission  was  then  in  possession  of  such  observations  at  twelve  points  where  over- 
flow occurred,  scattered  from  near  Saint  Paul  to  the  Red  River.  At  eleven  of  these 
points  there  is  no  decrease  in  the  velocity  of  the  main  river,  as  it  rises  from  the  stage 
when  overflow  begins,  to  its  maximum  stage.  At  one.  Hays'  Lauding,  there  is  a 
slight  decrease.  At  eight  of  the  twelve  stations  the  velocity  steadily  increases  dur- 
ing this  period.  At  three  others  the  velocity  remains  about  the  sauie  during  this 
period.  At  two  of  these  three,  Grafton  and  Clayton,  this  constancy  of  velocity  dur- 
ing the  overflow  period  seems  to  be  accounted  for  by  the  local  slopes.  At  the  third, 
Hannibal,  there  are  not  sufflcieut  data  for  discussion ;  at  one  out  of  the  twelve, 
namely,  Uays'  Landing,  there  are  at  times  great  irregularities  in  the  velocities, 
which  are  at  least  in  part  accounted  for  by  the  variation  in  slopes;  but  the  velocities 
while  the  river  was  rising  from  its  overflow  stage,  Jdnuary  23,  to  its  maximum  height, 
March  20,  were  quite  regular.  From  January  23  to  February  27,  the  velocities  varied 
little  from  5.9  feet.  Between  February  27  and  March  20  ten  velocities  were  meas- 
ured. They  are  well  represented  by  a  right  line  giving  for  February  27,  1882,  gauge 
equal  37.52  feet,  mean  velocity  equal  6  feet,  and  for  March  20,  1882,  gauge  equal 
38.59  feet,  mean  velocity  equal  5.5  feet.  Here  is  a  case  where  the  velocities  diminish 
about  0.5  foot  as  the  river  rises  towards  its  maximum.  But  in  my  judgment  this  de- 
crease of  8  per  cent,  in  velocity  is  essentially  accounted  for  by  the  fact  that  the  fall 
in  the  water-surface  from  Lake  Providence  to  Hays'  Landing  was  4.05  feet  on  Feb- 
ruary 27,  1882,  and  3.28  feet  on  March  20,  1882,  a  decrease  of  19  per  cent.,  while  from 
Hays^  Landing  to  Vicksburg,  on  the  same  dates,  the  falls  were  12.98  feet  and  9.87  feet, 
a  decrease  of  24  per  cent.  These  decreases  above  and  below  Hays'  Landiuff  indicate 
a  reduction  in  the  slope  between  the  two  dates  of  about  21  per  cent,  at  tuis  place, 
which,  by  the  ordinary  velocity  formula  would  account  for  a  diminution  in  velocity 
of  10  per  cent.,  or  slightly  more  than  the  observed  diminution.  No  new  theory  is 
needed  to  account  for  the  difterence  in  velocity  between  the  two  dates,  February  27, 
1882,  and  March  20,  1882. 

2.  It  seems  scarcely  necessary  to  say  to  the  Commission  that  slopes  over  lon^  dis- 
tances are  used  because  they  are  the  only  ones  available  for  comparisons.  While  at 
high-stages  the  slopes  on  the  river  become  much  more  uniform  that  at  low  river,  yet 
the  changes  in  slope  at  a  ^iven  station  derived  from  stretches  of  the  river  above  and 
below  (the  lower  being  4b  miles  in  length),  mu8t  be  regarded  as  giving  only  a  gen- 
eral indication  of  the  changes  going  ou  in  the  local  slope,  which,  however,  is  valu- 
able in  the  absence  of  more  accurate  information. 

The  paper  submitted  by  Major  Suter  contains  remarks  on  the  Fulton  slopes  and 

'  arges  of  1884,  and  those  between  Arkansas  City  and  Vicksburg  in  1882  and  1883. 

add  no  information  that  aflects  my  first  conclusion.    Everyone  knows  that  the 
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upper  part  of  a  velocity  curve  is  sometimes  irregular.  The  important  point  is,  do  the 
velocities  seriously  decrease  when  the  overflow  stage  is  reached  in  consequence  of  th^ 
water  escape  over  the  bank^,  and  does  this  checking  of  velocity  cause  de^tosite  in  the 
river  below  ?  If  the  checking  of  velocity  without  any  change  of  slope  to  account 
for  it,  were  a  fact,  it  ceitainly  ought  to  be  shown  at  some  one  of  our  twelve  discharge 
stations  examined.  As  it  is  not,  I  can  only  repeat  my  first  conclusion,  namely,  "  that 
the  observations  of  the  Commission  give  no  support  to  the  theory  that  when  flood 
escape  over  the  Mississippi  River  bauks  begins  the  velocities  in  the  main  river  are 
checlked  and  deposits  induced,  and  that  the  checking  of  velocity  arises  from  thia 

escape." 

3.  The  second  conclusion  in  my  paper  of  March  15,  1884,  is,  that  **  the  theory  that 
levees  built  in  1882-^83  reduced  the  flood  heights  at  Vicksburg  in  1883  as  compared 
with  188*2,  is  not  needed  to  account  for  the  facts." 

Major  Sut^r,  in  his  letter,  dissents  from  this.  In  my  paper  of  March  15,  188-1,  my 
conclusion  was  based  merely  on  the  relative  stages  of  the  Mississippi  Kivor  at  He- 
lena; on  those  of  the  Whito  and  Arkansas  rivers  at  or  near  the  time  of  the  maxi- 
mum Vicksburg  gauge- rea<ling,  and  on  the  probably  smaller  return  flow  from  the 
Yazoo  swamp  in  lc$83  than  in  188*2.  As  the  gauges  from  Lake  Providence  to  Helena 
at  the  maximum  stage  (48.8)  at  Vicksburg,  March  20,  1882,  were  higher  than  at 
the  Vicksburg  maximum  stage  (43.8)  April  7,  l8ii3,  by  amounts  that  increased  from 
5  feet  at  Vicksburg  to  9  feet  at  Heli^na,  this  strongly  indicated  a  smaller  discharge  in 
that  part  of  the  river  in  1883.  But  in  my  paper  no  attempt  was  made  to  determine  the 
precise  discharges  in  18"?3,  as  the  data  for  such  a  determination  are  far  from  sufticient 
for  exactness  between  Helena  and  Vicksburg.  As  the  paper  submitted  by  Major  Suter 
attempts  t^  determine  such  discharges  and  give  a  value  for  the  discharge  at  Vicksburg 
in  li>Si  at  the  maximum  gauge-reading  which  for  the  main  river  at  Vicksburg  is 
237,000  cubic  feet  per  second  larger  than  the  correspouding  discharge  in  1882  (the 
Yazoo  swamp  return  flow  in  both  years  being  excluded),  it  becomes  necessary  to 
make  the  best  estimate  possible  of  these  discharges  in  1882  and  1883  in  order  to  show 
that  my  conclusions  were  correct  and  that  the  paper  is  not. 

4.  On  March  20,  1882,  the  Vicksburg  gauge  reached  its  maximum  for  the  year 
of  48.75  feet,  and  the  discharge  at  Hays'  Landing  on  that  day  was  937,000  cubic 
feet  with  a  gauge-reading  of  38.59  feet.  On  April  7,  1883,  the  Vicksburg  gauge 
reached  its  maximum  for  that  year  of  43.80  feet,  and  the  Lake  Provideu(;e  gauge  read 
32.20  feet.  What  was  the  discharge  at  Hays'  Landing  on  that  day  ?  There  was  no 
gauge  record  at  Hays'  Landing,  and  the  Hays*  Lauding  gauge-reading  must  be  com- 
puted from  the  Lake  Providence  reading.  In  1882,  at  Lake  Providence  stage  of  33.20, 
that  gauge  read  on  an  average  about  0.5  foot  more  than  the  Ha.v's  Landing  gauge, 
and  32.7  feet  will  accordingly  be  taken  as  the  Hays'  Landing  gange-n»a(ling,  April  7, 
1883.  If  the  Hays'  Landing  discharge  curve  of  1882  gave  in  the  vicinity  of  this 
gauge-reading  but  a  single  value  for  the  discharge  that  value  might  be  taken  as  an  ap- 
proximation to  the  discharge  there  on  April  7,  1883.  Unfortunately,  in  the  vicinity 
of  33  feet  it  gives  widely  varying  values  for  the  discharge.  It  is  known  that  slope, 
when  mean  depths  vary  little,  exercises  a  powerful  influence  on  velocity.  Hence,  in 
selecting  from  the  discharge  curve  of  1882  a  discharge  whicli  would  most  probably 
represent  that  of  April  7,  1883,  the  dates  in  1882  selected  should  have  not  only  gauge- 
readings  but  also  slopes  as  nearly  eqnbl  as  possible  to  those  observed  April  7,  1H83. 

The  nearest  gauges  read  in  both  years  were  those  of  Greenville,  Lake  Providence, 
and  Vicksburg,  hence  these  must  be  used  in  comparing  slopes.  (It  is  not  probable 
that  the  average  values  of  the  slojies  would  be  much  diflcrent  if  Hays'  Landing  were 
to  replace  Lake  Providence.)  On  April  7,  18"53,  the  fall  in  the  river  surface  from 
Greenville  to  Lake  Providence  was  19.13  feet,  and  from  Lake  Providence  to  Vicks- 
burg waa  12.98  feet. 

Since  the  return  flow  from  the  Yazoo  swamp  produces  most  effect  on  slope  where  it 
enters  the  Mississippi,  and  the  eflect  nearly  disappears  in  going  np-strcani,  tlicTc  i» 
reason  to  believe  that  while  the  Yazoo  swamp  return  flow  is  controlling  the  fall  be- 
tween Lake  Providence  and  Vicksburg,  the  local  slope  at  Hays'  Landing  will  depend 
much  more  closely  on  the  average  slope  above  than  on  that  below.  Therefore,  since 
there  was  no  time  in  1882  when  the  two  falls  from  Greenville  to  Lake  Providence  and 
from  Lake  Providence  to  Vicksburg  were  each  ecjual  to  those  falls  on  A]>ril  7,  1j-';3, 
we  must  take  the  date  in  1882  when  the  fall  from  Greenville  to  Lake  Providence  wa» 
most  nearly  equal  to  the  same  fall  on  April  7,  1883. 

In  1882  the  Greenville  gauge  record  is  missing  from  April  9  to  April  22  inclusive, 
bat  as  far  as  can  be  judged  by  the  general  form  of  the  curve,  and  from  a  corniJarison 
of  it  with  that  of  Arkansas  City,  the  fall  between  Greenville  and  Lake  Providence 
in  the  river  surface,  between  Februarv  1,  1882,  and  June  25,  1882,  had  no  value  less 
than  20.98  feet,  which  was  reached  on"^May  6, 1882.  On  that  day  the  fall  from  Lake 
Providence  to  Vicksburg  was  14.43  feet.  'From  these  data  it  is  seen  that  at  no  time 
between  February  1  and  June  25,  1882,  was  tho  average  slope  between  Greenville  and 
Lake  Providence  as  small  as  on  April  7, 1883 ;  that  its  minimum  value  in  the  overflow 
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period  in  1882  was  on  May  6,  1882,  when  it  was  9  per  cent,  greater  than  on  April  7, 
1883;  and  that  on  May  6,  18b2,  ^be  average  slope  between  Lake  Providence  and 
Yioksbnrg  was  10  per  cent,  greater  than  on  April  7,  I4t53.  Both  stretches  agree  in 
indicating  a  less  slope  at  Hays'  Landing  at  the  later  than  at  the  earlier  date,  and 
^ving  double  weight  to  the  first  it  would  follow  that  the  Hays'  Landing  slope  was  9 
per  cent,  less  in  1H83.  May  6,  1882,  the  Lake  Providence  gauge  read  ^.85  feet,  and 
it  read  33.20  feet  on  April  7,  1883.  There  is  no  information  to  show  that  the  river- 
bed had  clianged  between  1882  and  1883.  so  that  we  mnst  depend  on  gauge-i*eading8 
and  the  slopes  for  the  discharge  at  Hays'  Landing  on  April  7,  1883.  Tue  gauge-read- 
ings are  practically  tlKi  same,  the  evidence  adduced  above  is  strong  that  the  slope 
was  mncn  less  at  the  later  date.  The  conclnsion  then  follows  that  on  April '7,  18'<<3, 
the  discharge  at  Hays'  Lauding  was  less  than  on  May  5  or  6,  1882,  when  it  was  ob- 
served as  7^,000  cubic  feet.  Tnis  value  will,  however,  be  taken  for  the  discharge  on 
April  7,  1883. 

5.  Having  fonnd  937,000  and  790,000  cubic  feet  per  second  as  values  for  the  dis- 
charges at  Hays'  Landing  at  the  times  of  the  maximum  floods  at  Vicksburg  in  1882 
a^d  1883,  those  for  the  part  of  the  river  between  Arkansas  City  and  Cottonwood,  3 
miles  below  Hays'  Landing,  where  the  return  'flow  from  the  Yazoo  swamp  in  1882  be- 
gan to  come  back  into  the  river,  may  now  be  compared.  Since  no  measures  were  made 
•of  the  Yazoo  return  flow  in  either  year,  no  reliable  comparisons  of  discharges  in  the 
two  years  can  be  made  between  Cottonwood  and  Vicksburg,  and  the  paper  tends  to 
confuse  and  mislead  by  neglecting  this  fact.  Marcb  20,  1882,  the  Hays'  Landing 
observed  discharge  was  937,000  cubic  feet  per  second.  There  was  no  escape  be- 
tween Hays'  Landing  and  Cottonwood.  The  Mississippi  River  Commission  Report 
for  1884  gives  no  escape  into  ihe  Yazoo  swamp  between  Hays'  Landing  and  Arkansas 
City  and  ( pp.  81-2)  an  escape  of  82,000  cubic  feet  into  the  Tensas  swamp  between  the 
same  points.  This,  added  to  937,000,  gives  1,019,000  for  the  discharge  at  Arkansas 
City  on  March  19, 1882.  Adopting  the  probably  too  large  value,  790,000  cubic  feet, 
previously  obtained  as  the  discharge  at  Hays'  Landing  on  April  7,  1883,  since  the 
river  from  Hays'  Landing  to  Arkansas  City  was  below  overflow  stage,  the  same 
discharges  may  be  assumed  as  approximations  over  the  whole  stretch. 

Tabulatiog  the  results  for  dates  of  maximum  flood  at  Vicksburg  in  1882  and  1883: 


Arkansas  City .. 

Do 

Lake  Providence 

Do 

'Cottonwood 

Do 


Date. 


Mar.  19,1882 

Apr.  6, 1883 

Mar.  20.1882 

Apr.  7, 1883 

Mar.  20,1882 

Apr.  7, 1883 


Grange. 


Feet. 
44.90 
37.25 
38.32 
38.20 


Discbarge. 


1«  019, 000 
790,000 
937, 000 
790.000 
937,000 
790,  000 


From  this  table  it  is  seen  that  the  return  flow  of  the  Yazoo  swamp  in  1882,  at  the 
time  of  the  maximum  Vicksburg  flood  on  March  20,  was  superposed  at  Cottonwood 
and  below  on  the  main  river,  which  had  a  larger  discharge  tnan  at  the  corresponding 
maximum,  April  7,  1883,  by  about  147,000  cubic  feet. 

The  paper  submitted  by  Major  Suter  gives  the  following  table,  in  which  the  dis- 
charges for  1882  agree  with  those  given  in  the  preceding  table,  while  for  1883  they 
difler  widely. 


Arkansas  City 

Do 

Lake  Providence 

Do • 

Yioksbnrg 


Date. 

Gange. 

Feet. 

Mar.  19,1882 

44.80 

Apr.    6, 1883 

37.10 

Mar.  20. 1882 

38.30 

Apr.    6, 1883 

33.05 

Mar.  21,1882 

48.75 

Apr.    7,1883 

43.80 

Discharge. 


1,012,000 
964,000 
937, 000 
964,000 

•  668,000 
905,000 


The  cause  of  the  difference  needs  examination.  It  should  be  noted  that  the  668,000 
and  905,000  cubic  feet  given  in  the  last  table  as  Vicksburg  discharges  are  not  such 
in  factj  but  are  Vicksburg  discharges  minus  Yazoo  swamp  return-flow,  and  hence 
they  give  ifo  idea  of  the  relative  Vicksburg  discharges  in  the  two  years. 

To  get  the  discharge  at  White  River  on  April  7, 1883,  the  paper  takes  the  Helena 
discharge  for  April  3,  1883,  from  the  Helena  discharge  curve  of  1882  as  740,000  cubic 


\ 
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feet,  and  tben  to  get  the  discharge  at  White  River  od  April  4  adds  224,000  cubic  feet,  de- 
ny^ by  a  very  uncertain  method^  when  a  simple  and  pretty  reliable  one  might  have  been 
used.  At  White  River  the  Mississippi  was  about  6  feet  below  overflow  stage  on  Apnl 
4, 1883,  so  that  the  White  River  swamp  must  have  been  almost  entirely  drained.  In- 
deed, the  Helena  and  Memphis  guage  curves  show  that  the  far  larger  St.  Francis 
swamp  was  almost  entirely  drained  by  April  8.  Hence,  to  obtain  the  discharge  just 
below  White  River  on  April  4, 1883,  as  there  was  no  escape  and  the  only  inflow  was 
that  of  White  River  without  swamp  return-flow,  which  had  probably*ceased,  it  is 
onlv  necessary  to  add  the  White  River  discharge  for  April  4.  In  the  printed  list  of 
daily  discharges  this  is  given  as  17,800  cubic  feet,  which  added  to  740,000  gives  758,000 
cubic  feet.  Instead  of  17,800  the  paper  adds  224,000,  and  hence  makes  all  the  dis- 
chargee for  1883,  given  in  the  last  table,  about  200,000  cubic  feet  too  large. 

It  18  not  known  how  the  flow  of  the  White  and  Arkansas  rivers  was  distributed  at 
their  mouths.  Their  combined  flow  was  but  about  65,000  cubic  feet  at  this  date.  If 
both  rivers  had  discharged  through  White  River  mouth,  but  65,000  cubic  feet  should 
then  l>e  added  instead  of  224,000  to  give  the  discharge  just  below  White  River.  On 
April  1  and  2  the  combined  discharge  of  the  two  rivers  was  still  less,  and  these  were 
the  discharges  which  reached  their  mouths  on  April  4. 

This  explains  the  chief  difference  between  the  two  tables  and  shows  the  error  in 
the  one  last  given. 

It  may  be  noted  that  on  April  4,  18-S3,  the  Arkansas  River  discharge  given  in  the 
printed  list  is  47,000  cubic  feet.  If  this  be  added  to  the  758,000  cubic  feet  discharge 
at  White  River  there  results  for  the  discharge  at  ArkanHas  City,  April  5, 805,00<J  cubic 
feet,  which  differs  but  slightly  froip  that  derived  froni  Hays'  Landing  and  given  in 
the  first  table  as  790,000  cubic  feet. 

It  is  therefore  seen  that  the  method  followed  in  the  paper  submitted  by  Ma  lor 
8nter  would,  if  correctly  applied,  prove  that  the  discharges  at  the  time  of  the  Vicks- 
bnrg  maxima  in  lr82  were  much  greater  than  those  of  1883  above  where  the  Yazoo 
swamp  return-flow  comes  in. 

6.  An  attempt  will  now  be  made  to  form  an  idea  of  the  relation  between  the  Yazoo 
swamp  return-flows  in  the  two  years  at  the  time  of  the  greatest  floods  at  Vicksburg, 
thougn  from  lack  of  data  nothing  precise  can  be  obtained. 

As  those  greatest  flood  heights  result  from  thisretiiru  flow,  the  return  flow  must 
be  a  maximum  at  about  the  time  of  the  maximum  heifi^ht.  In  the  Mississippi  River 
Commission  Report,  1&84,  may  be  found  values  of  the  observed  escape  into  the  Yazoo 
swamp  in  1882  and  1883.  They  are  respectively  782,000  and  546,000  euV)ic  feet  per 
wcond.  In  \SS3  the  observations  were  made  near  the  niaxinium  stage  of  the  river, 
but  in  1882,  over  the  part  where  the  greatest  escape  occurred,  they  were  made  at  a 
itage  from  1  to  2.2  feet  below  the  maximum  stage.  Although  the  leugth  of  the  cre- 
Taoses  would  increase  between  the  maximum  stage  and  observations  ten  days  or  more 
later,  it  is  not  probable  that  this  increase  would  balance  the  decreased  flow  due  to  a 
fall  in  the  river  sarfaoe,  and  it  is  probable  that  the  1882  observed  escape  should  be 
increased  to  give  the  maximum  value.  If  the  value  were  increased  it  would  make 
the  ratio  of  maximum  return  flow  to  maximum  escai>e  smaller  than  that  given  below. 
Take,  however,  the  observed  value,  782,000  cubic  feet. 

Humphreys  and  Abbot,  in  1858,  obtained  a  discharge  curve  for  Vicksburg.  In  1885, 
the  Mississippi  River  Commission  obtained  a  discharge  curve  at  Warrenton,  just  be- 
low Vicksburg,  for  Vicksburg  gauge  readings  varying  from  4  to  41  feet.  The  ascend- 
ing braoches  of  the  two  curves  agree  remarkably  well,  and  notwithstanding  the  oc- 
currence of  the  Vicksbnrg  cut-oft  between  the  Wo  dates,  this  enables  us  at  once  to 
use  Humphreys  and  Abbot's  Vicksburg  discharge  curve  to  determine  discharges  now 
occurring. 

On  June  24,  1858,  with  Vicksburg  gauge  reading  48.2  feet  (48.8  feet  on  our  gauge), 
they  observed  a  discharge  of  1,244,000  cubic  feet  per  second.  As  on  March  20, 
1882,  our  Vicksburg  gauge  read  48.75  feet,  we  niay  take  1,244,000  cubic  feet  as 
the  discharge  on  that  day.  At  this  time  the  escape  into  the  Tensas  swamp  between 
Hays'  Landing  and  Vicksburg  (M.  R.  0.  Rep.,  1884,  p.  82)  was  269,000  cubic  feet, 
which,  added  to  1,244,000,  gives  a  sum  of  1,513,000  feet.  Subtracting  the  observed 
Hays'  Landing  discharge  (9157,000)  there  remains  576,000  as  the  flow  from  the  Yazoo 
•wamp  on  March  20,  1882.  This  is  about  three-fourths  of  the  observed  escajie  into 
the  Yazoo  swamp.  Had  the  escape  into  the  Yazoo  swamp  in  ISS'A  lasted  as  long  as 
that  of  1882,  we  might  roughly  assume  that  the  maxiinuni  outflow  would  also  be 
about  three-fourths  of  the  546,000  escape  (or  408,000).  Hut  in  1882  the  river  at  Helena 
was  above  41  feet,  which  is  the  escape  stage,  for  114  days,  while  in  IHs;^  it  was  above 
that  stage  but  60  days,  the  floods  being  at  Helena  of  about  the  same  heijxht  in  the 
2  years.  The  shorter  duration  of  the  1883  floo<l  must  have  failed  to  have  tilled  the 
Ya200  basin  as  full,  and  must  have  given  a  retiiru  flow  that  was  niueh  less  than 
408,000  cubic  feet.  It  does  not  seem  improbable  that  the  luaxiuiuni  return  tlow  did 
not  exceed  one-half  the  maximum  escape,  or  273,000  cubic  feet.  Let  us  estimate  for 
this  value  the  discharge  at  Vicksburg  on  April  7,  1883.     At  Hays'  Landing  it  was 
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790,000;  adding  273,000  for  the  Yazoo  swamp  return-flow,  there  results  1,063,000,  or 
181,000  less  than  in  1882. 

But  there  is  a  more  reliable  method.  The  ascending  branch  of  Humphreys  and 
Abbot's  discharge  curve  at  Vicksburg  for  1858  gives  for  43.8  feet,  the  gauge-reading  of 
April  7,  1883,  a  discharge  of  1,120,0^  cubic  feet  per  second,  or  124,000  cubic  feet  less 
thau  on  March  20,  1882,  a  value  not  differing  widely  from  1,003,000  cubic  feet  previ- 
ously obtained. 

It  is  seen,  then,  that  whether  the  Vicksburg  discharges  at  top  of  floods  in  1882  and 
1883  are  determined  from  the  1858  discharge  curve,  or  from  the  Hays'  Landing  dis- 
charge curve  with  the  inflow  and  outflow  between  Hays'  Landing  and  Vicksburg 
added,  the  results  are  practically  the  same,  namely,  that  the  Vicksburg  discharge 
was  about  150.000  cubic  feet  less  April  7,  1883,  than  on  March  20,  1882. 

Collecting  the  preceding  results,  we  have  the  following  table,  giving  the  excesAea 
of  discharge  in  1882  over  those  in  1883,  at  and  immediately  prior  to  the  top  of  thti 
floods  at  Vicksburg  in  the  two  years. 


Arkansas  City  . . 
Lake  Providence 

Cottonwood 

Vicksburg 


1882. 


Aprils 
April  7 
April? 
March20 April? 


March  19. 
March  20. 
March  20. 


1883. 


Excess  in 
1882. 


229,000 
147.000 
147,000 
150,000 


There  are,  of  course,  considerable  uncertainties  in  these  valuer,  for  such  uncertain- 
ties are  unavoidable  with  our  scanty  data.  They  are  much  more  reliable  thau  those 
in  the  paper,  and  they  explain  the  observed  facts  without  resorting  to  the  improbable 
and  uuproven  assumption  that  the  relation  between  gauge-readings  aud  discharges 
was  widely  different  in  1883  from  that  in  1882,  in  consequence  of  the  building  of 
levees. 

7.  From  this  discussion  it  is  seen  (1)  that  at  the  top  of  the  flood  at  Vicksburg, 
March  20,  1882,  the  Mississippi  River,  between  Cottonwood,  where  the  Yazoo  swamp 
return-flow  began  to  enter  it,  and  Arkansas  City,  was  discharging  much  more  wat«r 
than  at  the  top  of  the  flood  about  April  7,  1883:  (2)  that  the  return  flow  from  the 
Yazoo  swamp  was  greater  in  1882;  (3)  that  the  now  past  Vicksburg  was  greater  in 
1882. 

I  therefore  repeat  the  second  conclusion  in  my  paper  of  March  15, 1884,  viz,  that 
"  the  theory  that  levees  built  in  1882-'83  reduced  the  flood  heights  at  Vicksburg  in 
1883,  as  compared  with  1882,  is  not  needed  to  account  for  the  facts.'' 

8.  The  paper  submitted  by  Major  Suter  makes  an  estimate  of  the  difference  of  dis- 
charges at  points  between  White  River  and  Vicksburg  both  inclusive  at  dat«s  (al- 
lowing three  days  for  flow  from  White  River  to  Vicksburg)  immediately  following 
those  of  the  Helena  maximum  gau^e-readings  of  March  9, 1882,  and  of  March  8,  1883. 

The  conclusions  drawn  are,  that  in  the  two  years  at  these  dates,  at  White  River  the 
discharges  were  equal,  the  gauge  being  .3  foot  lower  in  1883. 

It  may  be  noted  that  the  list  of  daiw  discharges  prepared  under  Major  Snter's  di- 
rection gives  at  the  mouth  of  White  Kiver  a  discharge  for  the  Mississippi  on  March 
9,  1882,  exceedinc  that  on  March  8,  1883,  by  135,000  cubic  feet,  or  differing  by  135,000 
cubic  feet  from  tlie  value  here  taken.  At  Arkansas  City  the  discharge  was  349,000 
cubic  feet  greater  in  1883 ;  gauge  .7  higher.  At  Lake  Providence  the  discharge  was 
378,000  cubic  feet  greater  in  1883 ;  gauge  1.2  lower.  At  Vicksburg  the  discharge  was 
566,000  cubic  feet  greater  in  1883 ;  gauge  3.5  lower. 

The  Yazoo  return  flow  is  not  included  in  either  year. 

Such  results  are  astounding  if  reliable.  Unfortunately,  they  only  furnish  one  more 
example  of  the  ease  with  which  figures  and  assumptions  can  be  made  to  prove  any- 
thing. 

It  will  be  at  once  noticed  if  the  assumption  that  equal  gauge-readings  give  equal 
discharges  had  been  made  for  Arkansas  City  instead  of  for  the  mouth  of  White  River, 
all  these  quantities  would  have  been  reduced  by  349,000  cubic  feet. 

As  Arkansas  City  is  below  White  River  and  Arkansas  River,  and  below  the  flows  of 
their  swamps,  instead  of  being  like  the  White  River  station  near  the  rivers  and  in  the 
midst  of  their  swamp  return  flow,  it  would  have  been  probably  a  safer  place  at  which 
to  make  assumptions  as  to  equality  of  discharge.  But  the  fact  that,  as  one  point  or 
the  other  is  chosen  for  the  assumption,  the  results  are  chauged  by  349,000  cubic  feet, 
shows  sufficiently  how  uncertain  those  results  are.  It  can  not  be  assumed  in  ad- 
vance that  the  relation  between  gauge-readings  and  discharges  at  Arkansas  City  has 
been  widely  chauged  by  the  construction  of  levees  in  1882-^3,  since  that  change  is 
the  very  thing  which  is  to  be  proven 
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9.  Leaylng  tbese  general  considerations,  some  errors  in  computations  in  this  paper 
Mid  aaeert^nUea  ia  resales  will  be  examined.  The  value  349,000  cubic  feet  given 
for  the  escape  into  the  Yazoo  swamp  between  White  River  and  Arkansas  City  will 
beeorreoted  to  294,000  cubic  feet  if  escapes  18, 19,  and  20  (M.  R.  C.  Report  1884,  pp. 
57-58)  are  inolnded  as  they  should  be.  The  paper  takes  117,000  cubic  feet  as  the 
Tensas  escape  in  18^  between  White  River  and  Arkansas  City.  The  Mississippi 
River  Commiasion  Report,  1884,  pp.  7S-d0,  fives  an  observed  inflow  from  White  River 
to  Cypress  Creek  of  O8,0Ci0  cubic  feet,  and  an  observed  escape  of  64,000  cubic  feet 
baek  of  Arkansas  City,  leaving  a  net  inflow  of  34^000  cubic  feet,  and  differing  from 
117,000  cubic  feet  escape  given  in  the  paper  by  151,000  cubic  feet.  If  the  estimated 
escape  for  the  maximum  sSskge  (86,000)  were  used,  it  would  only  change  the  34,000  net 
inflow  to  12,000  cubic  feet,  leaving  the  value  in  table  in  error  by  129,000  cubic  feet 
iccording  to  the  observations  of  1882.  Taking  the  observed  net  inflow  (34,000  cnbic 
feet)  from  the  294,000  cubic  feet  found  above,  there  remains  260,000  cubic  feet  for  the 
net  escape  in  1882.  between  White  River  and  Arkansas  City.  The  paper  gives  466,000 
enbic  feet. 

The  paper  assumes  an  escape  of  117,000  cubic  feet  into  the  Tensas  swamp  March 
10. 1883,  between  White  River  and  Arkansas  City.  But  (M.  R.  C.  Report,  1884,  p.  99), 
the  escape  was  observed  between  Cypress  Creek  and  Arkansas  City  at  the  maximum 
stage,  which  was  but  .7  foot  below  that  of  1882,  as  22,000  cubic  feet.  The  inflow  of  the 
Arkansas  and  its  swamps  was  not  measured,  but  must  have  much  exceeded  this,  giv- 
ing  a  net  inflow  March  10,  1883,  in  place  of  the  escape  of  117,000  cubic  feet  taken  in 
the  paper.  In  the  absence  of  information  assume  that  the  net  inflow  between  White 
Rirer  and  Arkansas  City  was  the  same  in  1882  and  18^.  As  there  was  no  escape  into 
the  Yazoo  swamp  here  it  follows  that  the  escape  on  the  stretch  was  294,000  cubic  feet 
greater  on  March  11,  1882,  than  on  March  10,  1883,  in  place  of  the  349,000  cubic  feet 
giren  in  the  paper. 

On  March  19,  1882,  the  observed  net  escape  into  the  Yazoo  swamp  between  Arkan- 
sas City  and  Lake  Providence,  or  Hays'  Landing,  was  nothing,  and  March  15,  1883  it 
was  6»700  cnbic  feet.  For  this  distance  the  observed  escape  into  the  Tensas  swamp  was 
83,000  March  20-30,  1882,  and  107,000  March  13,  1883  (M.  R.  C.  Report.  1884,  pp.  81, 
97, 100.)  Hence  the  observed  net  escape  was  31,000  cubic  feet  greater  in  1883  than  in 
1882,  and  it  gives  an  excess  of  observed  escape  in  1882  over  1883  between  White  River 
aod  Hays'  Landing  of  263,000  in  place  of  378,000  given  in  the  paper.  In  1882  the  re- 
turn flow  from  the  Yazoo  Swamp  extended  up  to  Cottonwood,  which  is  but  three 
miles  below  Hays' Landing.  As  this  return  flow  amounted  to  several  hundred  thou- 
sand cubic  feet  per  second,  and  as  nothing  is  known  of  its  distribution  between  Cot- 
tonwood and  Vicksburg,  nothing  can  be  known  of  the  net  difference  of  escapes  or 
decharges  during  the  floods  of  1882  and  1883  between  these  points.  At  Cottonwood 
the  difference  of  escapes  would  be  the  same  as  at  Hays'  Landing,  or  263,000  cubic  feet, 
lod  there  are  no  inflow  data  for  estimating  the  differences  between,  this  point  and 
Ticksburg. 

The  paper,  however,  by  omitting  the  inflow  from  the  Yazoo  swamp,  and  by  includ- 
ing the  escape  into  the  Tensas  swamps,  between  Hays'  Landing  and  Vicksburg,  ob- 
tains the  purely  illusory  result  of  566,000  cubic  feet  as  the  excess  of  escape  at  Vicks- 
barg  in  1882.  The  paper  is  written  in  so  vague  a  way  that  it  is  difficult  to  be  sure 
what  it  really  means.  It  says  the  excess  of  discharge  at  Vicksburg  in  1883  was  566,000 
cnbic  feet.  This  can  not  be  true,  for  the  Yazoo  return  flows  are  neglected  in  both 
years,  and.  they  differed  widely  in  1882  and  1883.  If  the  paper  intended  to  compare 
in  the  two  years  the  river  flow  above  where  the  Yazoo  return  flow  comes  in,  it  should 
not  h&ve  made  the  error  of  including  247,000  cubic  feet  escape  into  the  Tensas  swamp 
below  Cottonwood  in  1882.  The  estimated  value  566,000  therefore  represents  no  dif- 
f<;rence  of  river  flow  which  really  existed  and  is  purely  illusory. 

In  fine,  on  the  assumption  that  at  White  River  the  discharges  were  equal  on  March 
lii,  18{^,  and  March  9, 1883,  it  is  seen  that  an  excess  of  discharge  in  1883  over  that  of 
Ir^i  results  on  dates  one  or  two  days  later  than  those  at  White  River ;  (1)  of  294,000 
for  Arkansas  City  in  place  of  349,000  given  in  the  paper;  (2)  of  ^63,000  at  Hays' 
Landing,  or  Lake  Providence,  in  place  of  378,000  ;  and  (3)  of  263,000  at  Cottonwood, 
io  place  of  566,000  at  Vicksburg. 

Thus  far  only  errors  of  computation  have  been  considered;  defects  and  uncertain- 
ties in  methoiis  also  nee<l  examination.  Notwithstanding  much  smaller  differences 
of  discharge  than  those  given  in  the  paper  have  been  found,  yet  the  uncertainties  in 
Uie  methods  are  such  that  even  these  changed  results  have  no  value  as  proof  of  the 
theory  that  for  equal  gauge-readings  discharges  were  much  larger  in  1883  than  in  1882. 

In  the  pai^r  (1)  the  assumption  is  that  at  the  dates  chosen,  when  the  gauge- read- 
ings at  White  River  differed  by  but  .3  foot,  the  discharges  were  equal.  Now,  the 
White  River  gauge  is  in  the  immediate  vicinity  of  two  large  tributaries  and  their 
swamp  flow,  which  must  give  varying  slopes;  there  is  no  discharge  curve  there,  and 
it  can  not  be  assumed,  if  we  had  one,  that  it  would  be  more  regular  than  those  ob- 
served at  Helena  and  Lake  Providence,  where,  during  the  overflow  stage  at  nearly 
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eqaal  gaage-readings,  dlfferenoes  of  discbarge  of  about  300,000  cabic  feet  occar.  At 
Helena,  March  13,  1882,  gaage  46.5,  the  observed  discharge  was  1,562,000  cubic  feet. 
At  Helena,  March  29,  1882,  gauge  44.6,  the  observed  discharge  was  1,259,000  cubic 
feet,  the  river  being  in  a  falling  staee  on  both  dates,  while  on  March  2,  1882,  the 
gauge-reading  was  1  foot  lower  than  March  13,  and  the  discharge  was  320,000  cubic 
feet  less.  Errors  of  200,000  cubic  feet  or  more  are  then  possible  in  the  assumption  of 
equal  discharges  at  White  River  on  March  10,  1882,  and  March  9,  1883. 

(2)  The  assumption  that  escapes  into  the  Yazoo  swamp  for  different  dates  and  dif- 
ferent gauge-readings  are  the  same  as  at  the  dates  on  which  they  were  observed  is 
liable  to  give  large  errors.  The  widths  of  crevasses  change,  and  even  with  the  same 
river  stage  escape  velocities  may  change  as  the  country  back  of  the  levee  fills  up. 
Between  White  River  and  Vicksburg  errors  of  100,000  cubic  feet  or  more  may  be  in- 
troduced in  these  ways  into  estimates  of  relative  escapes  in  the  two  years  and  by 
errors  of  observation.  Our  knowledge  of  the  net  escape  or  iudow  between  White 
River  aud  Arkansas  City  in  1882,  188^{,  and  1884,  also  is  very  small.  In  1882  a  net 
iuflow  of  34,000  cubic  feet  was  observed  at  a  stage  3  feet  below  the  maximum  which 
was  at  Arkansas  City  47.1  feet.  In  1883  the  inlS)w  above  Cypress  Creek  was  not  ob- 
served ;  the  escape  from  there  to  Arkansas  City  observed  was  22,000  cubic  feet,  the 
Arkansas  City  gauge  reading  46.3  feet;  in  1884  the  observed  escape  into  the  Tensas 
swamp  between  Cypress  Creek  and  Arkansas  City  was  211,000  cubic  feet  for  i^auge 
equal  46.4  feet,  while  the  inflow  between  Cypress  Creek  and  White  River  was  not 
observed.  In  1882,  the  estimated  escape  at  maximum  stage  back  of  Arkansas  City 
was  86,000  cubic  feet.  So  far  as  the  observations  in  1882  and  1883  go  they  indicate 
in  both  years  a  net  inflow  on  the  west  bank  between  White  River  ana  Arkansas  City; 
that  the  paper  submitted  b^  Major  Snter  estimates  on  the  contrary  an  outflow  of 
117,000  cubic  feet  per  second  m  both  1882  and  1883  (while  containing  an  error  of  com- 
putation in  not  including  the  inflow  in  1884  between  Cypress  Creek  and  White  River) 
is  simply  evidence  of  our  ignorance  of  the  true  values.  Under  this  head  there  may 
be  an  uncertainty  of  100,000  cabic  feet. 

It  appears,  then,  that  the  values 294,000,  263,000,  and  263,000  previously  obtained  by 
the  method  of  the  paper  for  excesses  of  discharge  about  March  10,  18^,  over  about 
March  11,  1882,  are  subject  to  one  possible  error  of  200,000  cubic  feet  each,  and  to  two 
of  100,000  cubic  feet  each,  these  values  being  rough  approximations.  Hence  the  un- 
certainties in  these  values  for  the  differences  of  discharges  for  the  two  years  may 
equal  the  values  themselves,  and  therefore  no  safe  conclusions  can  be  based  on  those 
values,  even  after  they  have  been  largely  reduced  by  corrections.  ' 

10.  Having  shown  that  the  methods  followed  in  the  paper  to  obtain  the  differences 
of  discharge  in  the  two  years  at  dates  immediately  following  the  Helena  maxima  of 
those  years  are  subject  to  errors  too  great  to  give  an^  value  as  proof  to  the  results,  a 
different  method  will  be  applied  to  estimate  those  differences. 

Humphreys  and  Abbot's  discharge  curve  for  1858,  as  already  stated,  is  strongly 
corroborated  by  the  Warrenton  discharge  curve  of  1885.  The  1858  curve  may 
then  be  safely  used  for  present  discharges.  On  March  13,  1882,  the  Vicksburg  gauge 
read  46.5  or  45.9  on  Humphreys  Abbot's  gauge.  From  the  1858  discharge  curve  tne 
corresponding  discharge  is  1,150,000  cubic  feet  per  second,  while  in  the  same  way 
1,100,000  cubic  feet  result  for  a  gauge-reading  of  42.4  on  March  12,  1883.  On  March 
12,  1882,  the  Hays'  Landing  discharge  may  be  taken  as  982,000  cubic  feet,  the  observa- 
tions giving  a  discharge  of  982,000  cubic  feet  for  a  gauge-reading  of  37.64  feet  on 
March  13,  1882.  What  was  the  discharge  March  11,  1883,  when  tne  Hays'  Landing 
gauge  (derived  from  Lake  Providence)  read  36.0  feet  t  The  Hays'  Landing  discharges 
in  1882  give  for  gauge-readings  near  this  value :  February  2,  1882,  gauge  equal  35.H5. 
discharge  equal  942,000  cubic  feet ;  March  29, 1882,  gauge  equal  36.C@,  discharge  equal 
915,000  cubic  feet. 

What  value  shall  be  taken  as  the  discharge  March  11,  1883  f  As  in  a  preceding 
case  a  discharge  in  1882  should  be  selected  for  which  slopes  are  nearly  equal  as  well 
as  gauge-readings,  to  those  of  March  11, 1S83 : 


March  11, 1883.. 
Febraary  2, 1882 
March  29, 1882.. 


Fall,  Green- 
ville to  Lake 
ProYidence. 


FeeL 
22.31 
21.56 
22.68 


FalL    Lake 

ProvideDce  to 

Vioksbiirg. 


FeH, 
17.05 
16.93 
12.55 


Discharge. 


Oubicfeet, 


942,000 
915,000 


Prom  this  table  it  is  seen  that  February  2,  1882,  the  slopes  above  and  below 
Hays'  Landing  agreed  on  the  whole  more  nearly  with  those  of  March  11, 1883,  than 
^id  those  of  Marcn  29,  1882,  and  hence  tl^t  the  ai9oharge  of  Pebroi|ry  2, 1882,  proba- 
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Tabulating  and  adding  for  comparison  the  difference  of  discharges  given  in  the 
paper,  there  results : 


Locality. 


Helena 

Arkansas  City. 
Hays'  Landine; 
Yicksburg 


1883. 


Mar.  9 
Mar.  11 
Mar.  12 
Mar.  13 


Date. 


47.2 
45.4 
37.  "5 
46.5 


1,  457, 000 

1, 065, 000 

982,000 

1, 150, 000 


Mar.  8 
Mar.  10 
Mar.  11 
Mar.  12 


Diicharge 

Diaoharge. 

1882 
minns 

1883. 

o 

46.9 

1,234,000 

+223.000 

46.2 

1, 064, 000 

H 

h     1,000 

36 

950,000 

4-  32,000  1 

43 

1, 100, 000 

4 

h  50,000 

Discharge 

differ- 
ence given 
in  paper 
1882niina8 
1883. 


000,0  0 
-349.000 
—378,000 
—566,000 


It  should  be  noted  that  the  566,000  in  the  last  column,  while  called  difference  of 
discharge  in  the  paper  submitted  by  Major  Snter,  is  not  so  in  fact. 

A  comparison  of  the  la^t  two  columns  in  the  table  will  show  how  widely  the  re- 
sults in  the  paper  submitted  by  Major  Suter  differ  from  those  obtained  by  a  more 
reliable  process. 

The  paper  seems  not  entirely  consistent,  for  it  uses  the  Hays'  Landing  discharge 
curve  of  1882  to  verify  the  computed  discharge  there  of  964,000  cubic  feet  on  April  6, 
1883,  the  gauge  reading  33.05,  while  in  the  preceding  table  on  March  11, 18^,  the 
gauge  reading  36,  it  supjioses  that  the  1882  discharge  curve  was  in  error  by  about 
378,000  cubic  feet.  ,  ^  . 

From  the  preceding  discussion  it  is  seen  that  the  very  natural  assumption  that  the 
relation  between  gauge-readings  and  discharges  at  Helena,  Hays'  Landing,  aud 
Vicksbnrg  (all  points  where  we  have  discharge  curves)  was  essentially  the  same  in 
1883  as  in  1882,  gives,  in  connection  with  the  observed  data  as  to  inflow  and  escape  in 
those  years,  a  series  of  discharges  on  the  specified  dates  between  Vicksburg  and  Hel- 
ena consistent  with  each  other  and  with  the  data.  Starting  from  Hays*  Landing 
with  a  discharge  which  in  1882  was  observed  and  in  1883  is  probably  not  in  error  by 
50,000  cubic  feet,  and  transferring  the  discharges  up-stream,  an  operation  of  great  un- 
certainty, values  of  the  discharges  at  Helena  in  the  two  years'  result  which  differ 
from  each  other  less  than  the  actual  discharges  observed  at  Helena  differed  at  nearly 
equal  gauge-readings  in  1882. 

While,  as  already  said,  there  are  great  uncertainties  in  any  transfer  of  discharges 
during  the  overflow  period  over  so  great  a  distance  as  from  Lake  Providence  to  Hel- 
ena, the  fact  that  the  observed  phenomena  are  as  well  accounted  for  on  the  supposi- 
tion that  equal  gau^e-readiugs  gave  approximately  equal  discharges  in  1882  and  1883 
between  Helena  and  Vicksburg,  as  by  the  extraordinary  theory  that  Vicksbnrg  and 
Lake  Providence  gauge-readings,  smaller  in  1883  than  in  1882,  gave  very  much  larger 
discharges,  renders  the  latter  theory  untenable.  Proof  of  it  at  present  is  entirely 
wanting. 

11.  The  paper  submitted  by  Major  Suter  discusses  the  connection  between  slope 
and  velocity.  While  in  one  place  it  admits  that  slope  "  plays  its  part,"  yet  the  bulk 
of  the  discussion  is  devoted  to  the  attempt  to  belittle  the  influence  of  slope  on  velocily, 
and  it  proposes  to  replace  or  supplement  "  slope,"  in  discussing  velocities,  by  the 
complex  and  directly  unmeasurable  thing  called  "  resistance  to  flow." 

With  the  well-known  defects  in  all  velocity  formulas  and  the  great  irregularities 
in  velocity  and  discharge  curves  the  Commission  is  familiar,  and  can  not  expect  as 
yet  to  explain  all  these  irregularities.  But  as  gravity  is  the  cause  of  any  increase  of 
velocity  of  water,  and  as  the  work  of  gravity  on  unit  mass  of  water,  in  moving  over 
unit  length,  is  proportional  to  the  slope,  it  will  greatly  astonish  those  familiar  with 
hydrodynamics  to  be  told  or  to  have  it  implied  that  slope  is  not  one  of  the  controlling 
elements  in  changes  of  velocity. 

When  this  '^  resistance  to  flow"  can  be  directly  measured  and  expressed  numer- 
ically it  may  be  inserted  in  velocity  formulfe  and  used  in  velocity  discussions.  Thus 
far  on  the  Mississippi  it  has  not  been  so  measured  and  expressed.  It  would  be  safer, 
until  this  resistance  has  been  directl}*  measured,  to  seek  the  causes  of  variations  in 
velocity  first  in  changes  in  depths  and  slopes,  which  are  approximately  measurable, 
and  then  to  study  the  residuals  to  find,  if  possible,  causes  for  them. 

No  one  familiar  with  the  elements  of  hydrodynamics  can  doubt  the  importance  of 
the  slope  in  any  attempt  to  explain  the  great  irregularities  in  velocities,  for  nearly 
equal  gauge-readings,  at  our  discharge  stations. 

The  real  difficulty  is  in  measuring  the  slopes  and  in  the  inaccuracy  of  velocity 
formolse.    What  we  need  is  the  slope  down  the  thread  of  water  of  greatest  velooity. 
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Wbatxire  measure  is  the  slope  along  shore,  where  groat  errors  may  be  produced, 
when  the  gauge  stations  are  near  each  other,  by  purely  local  irregularitieH  in  velocity 
tad  by  local  variations  in  centrifagal  force.  We  shall  probably  have  to  couU^nt 
OQiselves  with  average  slopes  over  distaDces  so  great  (^ay  from  5  or  10  miles  above 
the  discharge  station  to  5  or  10  miles  below)  that  local  irre^riilarities,  amounting  to 
0.2  foot  in  the  fall  between  the  two  stations,  will  not  affect  the  value  of  the  average 
slope  by  more  than  5  per  cent.  Such  average  slopes  would  probably  give  a  good  ap- 
proximation to  the  slope  at  the  discharge  station  during  medium  and  high  stages. 
Ifthe  dimensions  of  tne  river  cross-section  between  the  extreme  stations  were  very 
variable,  they  would  have  to  be  nearer  at  lower  stages. 

liie  paper  implies  that  at  Hays'  Landing,  in  188*2,  tnere  were  changes  in  slope  with- 
oat  corresponding  changes  in  velocity,  especially  when  the  return  dow  from  the  Ya- 
zoo Swamp  came  into  &e  river.  Even  if  we  had  perfect  measures  of  the  slopes  at 
Hajs^  Landing  no  one  supposes  that  all  the  irregularities  in  the  velocity  and  dis- 
ehsrge  curves  could  be  explained,  since  our  best  velocity  formulie  are  only  approxi- 
matii  and  there  are  errors  in  the  measurements.  The  best  notions  as  to  slope  at  Hays' 
Landing  on  a  given  date  can  be  got  by  examining  the  slopes  frocn  Hays'  Landing  up 
to  Lake  Providence  and  down  to  Vicksbnrg,  and  by  giving  to  the  upper  stretch,  dur- 
ing overflow,  double  weight,  since  the  Yazoo  return  flow  would  affect  the  average 
slope  from  Hays'  Landing  to  Vicksbnrg  much  more  than  it  would  ati'ect  the  local  slope 
at  Hays'  Lan^ng.  Unfortunately,  the  paper  considers  only  the  slopes  between  Hays' 
Ijuiding  and  Vicksburg,  and  takes  these  as  the  Hays'  Lauding  slopes,  thus  in  some 
eases  committing  large  errors.  Special  attention  is  given  in  the  paper  to  the  slopes 
al  Hays'  Landing  during  overflow,  and  it  is  stated  that  "the  great  reduction  of  slope 
vben  the  Ya£oo  flood  wave  came  into  the  river  did  not  sensibly  affect  the  variation 
of  velocity  at  Hays'  Landing."  The  facts  are  these :  Assuuiing  the  changes  of  slope 
it  Hays'  Landing  to  be  obtained  by  giving  double  weight  to  the  changes  in  slope  be- 
tween Hays'  Landing  and  Lake  Providence  and  single  weight  to  the  change  between 
Hays'  Landing  and  Vicksbnrg,  and  smoothing  the  velocity  curve  between  February 
^  and  March  20,  1882,  the  slope  at  Hays'  Landing  decreased  21  per  cent,  and  the  ve- 
locity decreased  6  per  cent. ;  on  March  21  large  breaks  occuiTed  a  litile  below  Hays' 
Landing,  producing  a  locsd  fall  in  the  river  of  about  2  feet ;  March  20  to  22  the  slope 
between  Hays'  Landing  and  Lake  Providence  increased  15  per  cent.,  and  between 
Hays'  Landing  and  Vicksbnrg  decreased  7  per  cent.,  thus  giving  a  computed  increase 
of  slope  of  7  per  cent,  at  Hays'  Landing  and  an  increase  of  velocity  of  2  per  cent.  The 
pap^- apparently  overlooks  this  break  in  levees  and  its  ell'ect  on  local  slope,  which 
was  to  stop  at  Hays'  Landing  the  decrease  that  had  been  going  on  below,  and  to  give 
oearly  constant  velocities  for  some  time  after.  This  break  in  the  Alsatia  levees,  only  8 
miles  below  Hays'  Landing,  makes  any  estimate  of  slope  at  Hays'  Landing  very  uncer- 
tain, Dot  only  when  it  occurred,  bnt  also  until  the  river  was  again  within  its  banks, 
about  April  20. 

From  April  26  to  May  6  the  computed  slope  at  Hays'  Landing  decreased  by  5  per 
cent,  and  the  velocities  by  6  per  cent. ;  from  May  r»  to  June  2  the  Hlope^  increased  by 
a)  per  cent,  and  the  velocities  by  20  per  cent.  These  cases,  which  only  include  the 
larger  changes  in  slope,  while  the  gauge  readings  were  nearly  the  same,  are  sutheient 
to  show  the  necessity  of  giviug  the  slopes  theirproper  weight  in  any  attempt  to  ex- 
plain velocities  and  discharges,  and  wnile  at  Hays'  Landing  the  best  values  of  the 
alopes  that  we  have  still  leave  anomalies  to  be  accounted  for,  the  velocities  clearly 
abow  the  dependence  on  slode. 

18.  The  paper  compares  the  discharges  at  high  stages  at  Fulton  in  1880  with  those 
in  1884  at  certain  dates  when  the  fall  in  the  water  surface  from  Fulton  to  Memphis 
was  nearly  eqnal,  assumes  that  the  discharge  was  the  same  from  Fulton  to  Memphis, 
•ud  concludes  that  sometimes  the  greater  slope  attended  the  smaller  velocity.  Pos- 
sibly it  may  have  done  so  in  some  peculiar  cases;  but  as  the  data  in  Appendix  C  are 
taken  mainly  during  the  overflow  period  and  this  overflow  is  neglected  and  unknown, 
there  is  doubt  as  to  the  conclusions.    The  Fulton  observed  discbarges  in  l8Sl  show 


groups  given 

where  the  fall  decreased  by  I  or  2  feet  the  Fulton  gauge  changing  little,  there  was  a 
corresponding  marked  decrease  in  the  discharge,  showing  what  the  paper  appar- 
ently &  seeking  to  controvert,  namely,  the  influence,  other  things  being  equal,  of 
alopes  on  velocities  and  discharges. 

13.  The  paper  also  states  that  it  **  upsets  the  idea  that  the  diminished  velocities  at 
Hays'  Landing  were  dneto  the  influence  of  backwater  from  the  Yazoo."  The  facts 
are  that  on  March  8,  1882,  the  river  at  Arkansas  City,  Lake  Providence,  and  stations 
above  was  steadily  falling.  Above  Lake  Providence  the  fall  continued  till  March  20, 
the  date  of  the  T^iftyimnm  Yazoo-swamp  return  flow  at  Vicksburg.  From  March  8  to 
March  20  the  river  rose  at  Lake  Providence,  and  the  cause  of  this  rise  was  the  back- 
ing op  produced  hy  the  Yazoo  return  flow.    How  this  rise  at  Lake  Providence  could 
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occur,  the  river  above  beiog  still  falliog,  without  a  checking  in  some  degree  of  the 
discharge  and  velocity  at  Lake  Providence  as  a  consequence  of  the  return  flow,  I  am 
unable  to  understand. 

Notwithstanding  the  inaccuracies  in  computation,  as  well  as  in  methods,  which 
this  paper  presents,  it  has  seemed  necessary  to  notice  it,  lest  its  statements  should  be 
accepted  as  correct.  This  seemed  Ahe  more  important,  as  Mr.  B.  M.  Harrod,  in  the 
American  Engineer  of  May  29, 1885,  had  given  estimates  of  the  excess  of  discharge  in 
1883  over  18w,  which  at  Arkansas  City  and  Lake  Providence  were  still  larger  than 
those  in  the  paper  submitted  by  Major  Suter. 

C.   B.  COMSTOCK, 

Lieut  Col,  of  Eng'n  and  Bvt  Brig.  Genn, 
New  York,  October  21,  1885. 
The  Mississippi  Biver  Commission. 


Appendix  B. 

report  of  ukutbnant  james  l.  lusk,  corps  of  engineers,  secretary  of  the 

mississippi  river  commission. 

Office  of  the  Mississippi  Biver  Commission, 
2fi28  Waehington  Jvenuey  Saint  LouiB,  Mo,,  May  31,  1888. 

Sir  :  Complying  with  instructions  contained  in  your  letter  of  the  28th  ultimo,  I 
have  the  honor  to  submit  the  following  report  of  operations  under  the  appropriation 
for  **surveys  of  the  Mississippi  Biver'^during  the  period  beginning  July  1, 1887,  and 
ending  May  31,  1888. 

1  relieved  Capt.  Smith  S.  Leach,  Corps  of  Engineers,  of  his  duties  as  secretary  of 
the  Commission  on  March  17,  1888,  and  I  expect  to  be  relieved  about  May  31,  1888, 
by  my  duly-appointed  successor,  Capt.  Charles  F.  Powell,  Corps  of  Engineers. 

No  field  work  whatever  has  been  done  since  the  beginning  of  the  fiscal  year. 

Office- work  was  continued  on  a  limited  scale  until  December  31, 1887,  when,  owing 
to  the  low  state  of  available  funds,  it  was  practically  suspended.  One  assistant  was 
retained  to  answer  requests  for  data  and  information  and  attend  to  the  current  files 
of  the  office. 

In  the  clerical  division,  maps  and  reports  were  sent  out  as  usual,  and  considerable 
work  was  done  in  bringing  records  up  to  date. 

In  the  topographical  division,  printed  conventional  signs  were  retouched  on  one 
detail  chart,  and  conventional  signs  were  drawn  in  by  hand  on  four  lake  charts ;  titles, 
notes,  scales,  and  authorities  were  printed  or  drawn  on  about  150  detail  charts. 
These,  with  the  unfinished  charts  above  Cairo,  comprising  a  total  of  224  charis,  were 
placed  in  storage-vaults  for  safe-keeping.  This  division  also  did  some  tracing  and 
miscellaneous  work. 

In  the  computing  division,  the  geographical  positions  of  tertiary  points  located  by 
secondary  triangulation  frooa  Keokuk,  Iowa,  to  Fountain  Bluff,  111.,  were  computed 
and  t-abulated,  as  were  the  elevations  and  slope  of  high-water  marks  for  1887,  from 
Cairo  to  CarroUton.  The  tabulation  of  gauge  records  at  stations  on  the  tributaries 
of  the  Mississippi  Biver  was  completed,  and  the  tables  were  stereotyped.  There  were 
also  revised  and  prepared  for  publication  the  elevations  and  descriptions  of  the  bench- 
marks to  which  the  gauges  at  the  stations  in  question  are  referred. 

A  large  amount  of  work  was  also  done  in  classifying  and  arranging  maps  and  data 
for  publication  or  for  easy  reference,  in  keeping  up  the  current  gau^e  records,  and  in 
replying  to  inquiries  from  members  of  the  Commission  and  the  public. 

A  table  of  value  of  plant,  financial  statements,  and  a  list  of  civilian  engineers  em- 
ployed are  herewith. 

Very  respectfully,  your  obedient  servant, 

Jas.  L.  Lusk, 
First  Lieut,  of  EngineerSy 
Secretary  Misiiseippi  Biver  Commission, 

Col  C.  B.  Comstock, 

Corps  of  Engineers f  U.  S.  A., 

President  Mississippi  Biver  Commiesum, 
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Afproximaie  val««  of  plant  helengUtg  to  Ike  UnUed  States  and  used  hy  the  Miaeissippi  Biver 
CamwUMnon  in  eurveya  and  examinatians  of  the  Miseieeippi  River, 


Ii«m. 


One  fltoMD-boAi,  Potrot 

Tkree  laonches  HO0. 1, 3,  and  4 

One  ftcwD-tos  FroUe  (diamantled). 

Vlreqoarter-DOAto 

Sk^eto 

Ovtti 

Tools  and  appliuiees 


Amount 


$10,000 

3,000 

200 

S^OOO 

50 

2.800 

560 


Item. 


Stureying  injtraments... 

I^mwuig  iDstaraments 

Office  ftiniitare 

Printlng-prMa,  etc 

Cnirent  meters  and  oatfit. 


Total 


Ajnonnt. 


$12,000 
700 

250 
1,500 


30.750 


Appropriation  far  iurvejf$  of  MiMie»ippi  Biver. 


Tkree  Inmehea.  V08. 5,  fl;  7 $5,400 

Cvreoft  BioterB  and  ontflt i> 800 

Oottt. 


Toolf  and  appliaaoes 
Total 


150 
50 


0,200 


Jas.  L.  Lusk, 
First  Lieut,  of  EnginetrSf 
Secretary  and  Diehuraing  Officer  Mississippi  River  Commission, 


Ilmised  statement  of  expenditures  for  Mississippi  River  Commissionf  act  of  July  7, 1884, 

from  July  1,  1887,  to  June  30,  1888. 


Item?. 


Ofl^aervicea. 


Amoont. 


$10.00 


SUIOCABY. 

Balance  Joly  1.  IttT $3,50L14 

txpenditurea  to  Jane  30, 1888 $10.00 

TnasfeiTed  to  credit  of  appropriation  for  improving  Miasiaaippi  River— no  limit 

(re>imbar8enieBt) 3,490.95 

3,500.95 


Balance  available. 


.10 


Itemized  staten^nt  of  expenditures  for  surveys  of  Mississippi  RiveVf  acts  of  July  5,  1884, 

and  August  5,  1886,  from  July  1,  1887,  to  June  30,  1888. 


ItMn. 


Aaristant  engineers 

Clerks,  printer,  and  watchmen . 

Oatfit  and  supplies    , 

Bent 

Poel 


Amoont 


$8,450.00 

1,651.00 

34.00 

075.00 

130.80 


Item. 


Transportation 

Mileaee 

Misceuaneoas  . 


Total 


Amoont 


$17.80 

97.92 

240.83 


9,  597. 24 


SUMMARY. 

Balance  Jnly  1.1887 $10,481.05 

Bzpended  to  Jane  30,1888 9,507.24 


Balance  available. 


883.81 
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List  of  civilian  engineers  emploifed  during  the  year  ending  June  30,  1888,  on  work  of  river 
and  harbor  improvement  in  charge  of  Capt,  Charles  F,  Powell^  Corps  of  Engineers^  and 
under  the  river  and  harbor  appropriation  act  approved  August  15,  1886. 


Name  and  place  of  residence.* 

Time  em- 
ployed 
(months). 

Compen- 
sation per 
montn. 

Where  employed. 

Work  on  which  em- 
ployed. 

J.  A.  Ockerson,  Saint  Loais,  Mo 

L.L.Wheeler.  Saint  Louis,  Mo 

M.    d. 

6 

6 
12 
11      2 

$200 
175 
175 
125 

Saint  Louis,  Mo 

,...do 

1  Surveys  Mississipp 
f            Biver. 

E.  H.  TwininK.  New  York 

New  Tork 

Kiras  Tolly,  &kint  Lonis^Mo 

Saint  Louis,  Mo 

*  Employed  in  surveys  of  Mississippi  Kiver. 

Chas.  F.  Powell, 
Captain  of  Engineers^ 
Secretary  Mississippi  Miver  Commission, 


Bi. 


elevations  and  descriptions  of  secondary  tri angulation  stations  ^etween 

cairo,  ill.,  and  donaldsonvillk,  la. 

Office  of  the  Mississippi  River  Commission, 
2828  IVashington  avenue.  Saint  Louis,  Mo.,  May  31,  1887. 

There  is  appended  hereto  a  list  of  secondary  tri  angulation  stations  between  Cairo 
and  Donaldson ville,  whose  elevations  have  been  determined  by  the  ordinary  levels  of 
the  topographical  parties. 

The  descriptions  are  mainly  derived  from  the  field  plats,  scale  1 :  10,000,  and  there- 
fore the  azimuths  and  distances  given  are  approximate  and  are  only  intended  to  aid 
in  finding  the  points. 

The  elevations  are  referred  to  the  Memphis  datum,  which  is  a  plane  190.84  feet  be- 
low the  zero  of  the  United  States  engineer's  ^au^e  at  Memphis,  Tenn.^.  and  approxi- 
mately 8. 13  feet  below  mean  Gulf  level  at  Biloxi,  Miss. 

The  Cairo  datum  is  13.13  feet  below  the  Memphis  datum. 

Respectfully  submitted. 

J.  A.  Ockerson, 
U,  S,  Assistant  Engineer. 

Thorn, — Elevation,  312.4.  Stone  on  left  bank  in  open  woods  1,150  meters  below 
railroad  depot  at  Columbus,  Ky.,  and  610  meters  below  the  lower  edge  of  a  corn-field. 
It  is  about  10  meters  from  the  edge  of  the  bank. 

Davis. — Elevation,  310.4.  Stone  on  left  bank  near  east  bank  of  chnte,  starting  in 
opposite  Medley's  Landing,  and  2,200  meters  below  the  head  of  said  chute.  It  is  280 
meters  below  a  corn-field  and  400  meters  above  the  upper  end  of  Davis's  field. 

Bickman. — Elevation,  310.4.  Stone  on  left  bank  near  river,  and  nearly  in  line  with 
the  lower  street  of  Hickman,  Ky.,  and  30  meters  above  a  warehouse.  Also  in  the 
prolongation  of  the  second  street  from  the  river. 

Esley. — Elevation,  302.7.  Stone  on  Island  No.  8,  1,750  meters  above  foot  of  same  in 
willows  40  meters  from  edge  of  bank. 

jlf if c/( am.— Elevation,  300.8.  Stone  on  left  bank,  900  meters  below  foot  of  Island 
No.  8  in  the  cotton  woods  90  meters  from  river  bank,  150  meters  above  the  lower  end 
of  a  clearing  surrounded  by  timber. 

Tennessee. — Elevation,  299.7.  Stone  on  left  bank  1,800  meters  above  Slough  Land- 
ing, in  edge  of  timber  250  meters  above  the  upper  line  of  R.  Gates'  field.  It  is  130 
meters  outside  of  road  and  about  350  meters  below  the  lower  end  of  a  willow  tow- 
head. 

State  line. — Elevation,  316.9.  Stone  at  east  end  of  road  on  State  line  between  Ken- 
tucky and  Tennessee,  15  meters  ftom  edge  of  bank  and  85  meters  east  of  a  State  line 
monument.  It  is  about  1,100  meters  below  the  head  of  a  sand-bar  on  left  bank  at 
lower  end  of  Island  No.  10  Bend. 

Everett. — Elevation,  297.6.  Stone  on  left  bank  in  woods,  40  meters  from  the  river 
bank,  170  meters  above  a  corn-field,  and  980  meters  below  a  road  running  west  across 
the  point.  ' 
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fast.— EleyatioQ,  285.5.  Stone  on  left  bank  in  woods,  550  meters  above  Bass  Land- 
ing, on  the  inalde  of  a  small  tow-head)  near  the  west  bank  of  a  small  chutOi  100  meters 
firom  the  river  bank,  and  35  meters  west  of  fence  aroaud  Bass's  tield. 

Biter-hed, — {HevatioD,  280.9.  Stone  in  woods  about  3  miles  below  Bass  Landing,  25 
meters  above  oatlet  to  an  '*  old  river"  lake,  on  left  bank,  20  meters  from  river. 

hUmd  No,  14. — Elevation,  282.2.  Stone  on  right  bank  nearly  opposite  Keelfoot 
Landing  on  Island  14  in  edee  of  timber,  540  meters  due  east  of  a  prominent  bend  in 
the  levee  back  of  the  island.  It  is  at  the  npper  edge  of  a  sandy  chnte  leading  back 
to  the  main  bank  aronnd  foot  of  Island  14  proper. 

MoU. — ^Elevation,  279.5.  Stone  on  right  bank,  650  meters  below  month  of  Robin- 
aim's  Bajoa,  2i  miles  above  Gayoso,  50  meters  from  river  bank  and  18  meters  below  a 
fence  aronnd  a  small  corn-field.  It  is  35  meters  northwest  of  a  cabin  standing  near 
•oath  west  comer  of  field. 

MoftrB, — ^Elevation,  278.9.  Stone  in  willows  on  Island  No.  15,  some  230  meters  oast 
of  the  bank  of  the  chute  behind  Island  No.  15.  It  is  200  meters  east  of  a  small  clear- 
ing and  aboat  2  miles  below  Gayoso.  Another  small  clearing  lies  225  meters  above  it. 
Fa-king, — Elevation,  276.1.  Stone  on  left  bank  east  of  chate  around  Island  No.  15 
and  aboot  2^  miles  above  Bine  Bank  Bavou.  It  is  in  woods,  20  meters  from  bank  of 
ehnte,  40  meters  below  one  clearing  ana  30  meters  above  another,  on  the  laud  of 
Benjamin  Perkins. 

Uland  Xo.  15. — Elevation,  277.7.  Stone  on  left  bank  at  foot  of  Island  15  in  woods, 
70  meters  above  the  chnte  aronnd  said  island,  5  meters  from  river  and  nearly  opposite 
Farris  Landing. 

J^m9om. — ^Elevation,  277.6.  Stone  on  right  bank  of  chute,  back  of  Islands  16  and 
17,  abont  2  miles  below  the  head  of  same,  and  in  front  of  the  upper  end  of  Peter 
Soytt's  field.    It  is  between  the  wagon  road  and  the  bank  of  the  chute. 

K»rth  Base, — ^Elevation,  271.7.  Stone  in  field  opposite  foot  of  Island  18,  on  land  of 
H.  C.  Garret,  12  meters  back  of  levee,  20  meters  below  orchard  fence,  32  meters  be- 
lov  a  bnilding  Btandin|;  on  t|ie  levee,  and  a  mile  above  Cottonwood  Point  Lauding. 

South  Baae, — Elevation.  272.7.  Stone  on  right  bank  in  field  directly  back  of  Cot- 
tonwood Point  Landing,  on  land  of  J.  W.  Jackson.  It  is  between  two  roads  leading 
to  landing,  115  meters  north  of  one  and  50  meters  south  of  the  other,  and  100  meters 
northwest  of  fence  joiningthe  two  roads  near  the  river. 

Franklin, — Elevatioxi.  S^.4.  Stone  on  left  bank  of  chute  behind  Island  No.  20, 
abont  three-quarters  of  a  mile  above  the  head  of  Island  21.  It  is  west  25  meters,  and 
50  meters  above  the  lower  end  of  an  inclosed  field,  and  between  the  wagon  road  and 
edge  of  the  bank. 

Slater, — Elevation,  270.  Stone  on  left  bank,  300  meters  below  the  foot  of  Island  No. 
21,  near  the  edge  of  the  bank,  30  meters  below  the  upper  edge  of  a  field  on  land  of 
the  Slater  heirs. 

Obion, — ^Elevation,  267.3.  Stone  on  left  bank  on  rear  bank  of  a  narrow  pond,  1,100 
■eters  above  the  ferry  across  the  Obion  River.  It  is  between  the  ferry  road  and  the 
bank  of  the  pond^  260  meters  above  a  prominent  double  slough  and  in  front  of  a  long, 
narrow  clearing. 

High  water, — ^Elevation,  266.2.  Stone  in  field  on  right  bank  on  lower  side  of 
Wright's  Point,  1^  miles  below  the  head  of  the  bar,  and  1,900  meters  below  the  lower 
edge  of  Forsy tile's  field.  It  is  125  meters  above  the  lower  edge  of  the  clearing,  250 
neters  below  the  upper  edge,  and  22  meters  from  the  edge  of  the  bank. 

PudlE. — Elevation,  265.5.  Stone  on  right  bank  in  the  woods  about  a  half  mile  above 
Kebraska  Landing.     It  is  122  meters  back  from  edge  of  main  woods. 

Carr, — ^Elevation,  265.9.  Stone  on  left  bank  in  cottonwoods  opposite  Barflold  Land- 
ing. It  is  nearly  opposite  the  middle  of  a  small  tow-head  1,000  meters  long,  and  155 
meters  southeast  of^the  east  bank  of  chnte  around  said  tow-head.  It  is  180  meters 
above  a  long,  narrow  clearing.  The  prolongation  eastward  of  the  east  and  west  road 
at  Barfield  Landing  passes  35  meters  south  of  station. 

Flood, — Elevation,  262.33.  Stone  on  right  bank  on  tow-head  of  Island  25,  about  half 
a  mile  above  month  of  Forked  Deer  River,  and  150  meters  from  river  bank  in  small 
Cottonwood  timber. 

Daniels  Point — Elevation,  259.1.  Stone  on  right  bank  on  Daniels  Point,  opposite 
the  foot  of  Forked  Deer  Island,  near  upper  edge  of  field  belonging  to  T.  Forrest.  It 
it  22  meters  below  the  upper  fence  of  held,  and  400  meters  above  a  road  coming  out 
to  river  bank. 

Fletcher, — ^Elevation,  253.97.  Stone  on  right  of  bank  in  woods,  1,150  meters  above 
month  of  Mill  Bajou  and  35  meters  from  edge  of  main  bank  back  of  Ashport  Bar. 

Elmot, — Elevation,  257.5.  Stone  on  right  bank  near  edge,  and  640  meters  above 
New  Haven  Landing,  in  open  gronnd. 

Ashport, — Elevation,  259.1.  Stone  on  left  bank  at  Ashport  Landing,  inside  of  field 
belonging  to  James  Meadows,  on  south  side  of  road  rnnnln^  back  along  slough. 

It  is  21^—63  meters  from  southwest  comer  of  main  dwelling  in  yard  above  slough , 
ind  311^  45'— 45  meters  from  southeast  corner  of  store  at  landing. 
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Plum  Poinf. ^Elevation,  256.7.  Stone  on  left  bank,  nearly  opposite  the  foot  of 
Island  30,  on  land  of  £d.  Friend,  in  cotton-field,  25  meters  from  ed^e  of  willows.  It 
is  430  meters  below  a  point  of  the  main  timber  which  rnns  to  the  nver  bank,  and  68 
meters  dne  north  of  a  cabin  which  stands  in  the  cotton-field. 

BUtckamore. — Elevation,  257.9.  Stone  on  right  bank  on  end  of  a  levee  coming  to  river 
bank,  100  meters  below  a  dike  across  chnte  behind  Osceola  Bar. 

(hceola, — ^Elevation,  255.4.  Stone  on  risht  bank  near  edge  of  same,  three-fourths 
of  a  mile  below  Osceola,  and  110  meters  above  fence  along  woods  to  levee. 

Yankee  ^ar.— Elevation,  253.9.  Stone  on  left  bank  opposite  head  of  BuUerton 
Tow-head,  in  narrow  clearing,  28  meters  from  river  bank  and  32  meters  below  lower 
side  of  yard  at  lower  end  of  cotton-field.    It  is  8  meters  from  woods. 

Lanier, — ^Elevatioc,  250.8.  Stone  on  right  bank  nearly  in  line  with  the  east  side  of 
Island  34.  It  is  112  meters  outside  of  levee,  8  meters  inside  of  fence,  and  56  meters 
above  the  lower  comer  of  field.  It  is  530  meters  below  a  house  at  the  corner  of  fence 
and  road  leadine  back  to  woods. 

Randolph,— meytkUony  265.2.  Stone  on  left  bank  on  slope  of  blnfis,  450  meters  be- 
low stores  at  Randolph.  It  is  80  meters  below  a  warehouse,  and  30  meters  below  a 
cabin,  on  a  knoll  between  a  road  and  the  river,  which  is  about  40  meters  distant. 
It  is  340  meters  above  a  creek  in  a  deep  gulch. 

Whirlpool.— Elevfktiou,  413.3.  Stone  on  left  bank  on  land  of  Mrs.  Cowhard,  15 
meters  above  lower  edge  of  corn-field  on  the  bluff,  230  meters  back  from  edge  of  bank, 
and  about  100  meters  above  the  lower  edge  of  blnfBs,  and  410  meters  south  from  ex- 
treme lower  point  of  blufb. 

Richardson, — Elevation,  245.6.  Stone  on  left  bank,  nearly  a  mile  below  the  blnfb, 
114^  20^—850  meters  from  Richardson's  gin,  555  meters  above  a  road  lejading  back 
from  the  river,  76  meters  outside  of  levee,  and  12  meters  from  river  bank. 

Ckfle, — Elevation,  245.9.  Stone  on  Island  35  in  woods,  25  meters  from  edge  of  same, 
750  meters  below  J.  Dixon's  field,  and  370  meters  outside  of  road  in  front  of  George 
Penneirs  field.  It  is  100  meters  from  the  edge  of  the  bank  at  sand-bar  and  500  meters 
above  a  **  pocket''  lying  along  the  main  bank  of  the  island. 

Sirout, — Elevation,  242.7.  Stone  on  Island  35  in  woods  directly  in  line  westward 
from  road  along  lower  side  of  J.  W.  Hamilton's  field,  and  185  meters  from  west  end 
of  said  road.    It  is  400  meters  from  river  bank  at  the  bar. 

PennelZ.— Elevation,  238.0.  Stone  on  Island  35,  about  a  mUe  above  foot  of  same. 
85  meters  from  the  edge  of  the  bank,  near  the  road  along  front  of  a  cotton  field,  and 
448  meters  above  the  lower  edge  of  the  field. 

Wallace, — Elevation,  242.8.  Stone  on  left  bank,  400  meters  below  Cedar  Point 
Landing,  at  upper  end  of  cotton  field,  35  meters  west  of  the  northwest  corner  of  said 
field  and  near  the  sand-bar  at  edge  of  woods. 

^a^eman.-— Elevation,  233.4.  Stone  in  woods  on  left  bank  in  Bateman's  Bend  be- 
hind Brandy  wine  Island.  It  is  1,300  meters  below  Bateman's  Bayou,  60  meters  above 
a  narrow  field  belonging  to  William  Barksdale,  990  meters  below  Mrs.  Massie's  field, 
and  near  the  river  bank. 

Barkadale. — Elevation,  232.4.  Stone  on  left  bank  in  clearing  opposite  the  head  of 
Island  3J.  It  is  just  back  of  wagon  road  alon^  river,  80  meters  below  a  cabin  and  210 
meters  above  two  cabins  standing  a  short  distance  above  Brinkley  Bayou  leading 
back  into  the  swamp. 

jBarton.— Elevation,  219.7.  Stone  in  large  willows  2  miles  above  Mound  City  Land- 
ing, and  opposite  head  of  Frames  Chute.  It  is  about  70  meters  from  river  bank,  and 
a  tile  pipe  is  set  over  stone  to  mark  its  position.  There  are  three  reference  stones 
near  by,  viz,  one  above,  one  below,  and  one  directly  back  of  the  stone  marking  the 
station. 

Frames  C^ti to.— Elevation,  223.3.  Stone  in  woods  near  bank  of  Frames  Chute,  550 
meters  above  head  of  Frames  Island.  There  are  other  stones  near  by  used  as  refer- 
ence stones,  and  situated  similarly  to  those  at  Barton. 

Wolf  River. — Elevation,  223.3.  Stone  in  cotton  field  500  meters  above  foot  of  Frames 
Island,  90  meters  east  of  road  along  chute  back  of  said  island,  40  meters  west  of  a  road 
leading  northwest  from  Wolf  River  ferry,  and  about  100  meters  south  of  the  junction 
of  these  two  roads. 

Hopefield — Elevation,  229.7.  Stone  in  grass  and  weeds  400  meters  above  Hopefield 
railroad  incline  and  70  meters  northeast  of  levee. 

Fance,  Sr, — Elevation,  226.5.  Stone  in  cotton  field  on  right  bank  opposite  Memphis, 
140  meters  below  the  western  prolongation  of  Huliug  street.  It  is  170  meters  south- 
east of  Hopefield  Lake  and  240  meters  northwest  of  levee  and  opposite  an  angle  in 
same. 

Crawford, — Elevation,  222.3.  Stone  in  woods  on  President's  Island  900  meters  above 
foot  of  Vice-President's  Island,  near  the  edge  of  the  bank  2,700  meters  below  the 
prison. 

Leadbetter,—EleYationf  217.0.  Stone  in  woods  on  President's  Island  directly  opposite 
Rowley's  Landing  and  near  the  edge  of  timber.  It  is  2,100  meters  above  the  quaran- 
tine station. 
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Jonei. — EleTatioDy  223.3.  Stone  on  lev^  on  right  bank  1,150  meters  below  Jone 
Landing.  It  is  400  meters  above  a  sharp  angle  in  the  levee  where  the  road  intersects 
it 

EntUif. — Eleyation,  217.8.  Stone  on  left  bank  650  meters  above  the  Ensley  residence, 
70  nieten  oataide  of  levee  and  150  meters  above  an  abrupt  angle  in  the  same  where 
levee  turns  back  from  the  river.    It  is  near  the  bank. 

Mattkmes, — Elevation,  223.0.  Stone  on  levee  Ij  miles  above  Reeve's  landing,  230 
Biters  below  a  bend  in  levee  and  200  meters  above  a  cnrve  and  fork  iu  same.  It  ia 
right  at  the  intersection  of  an  east  and  west  road  with  the  levee  and  is  northeast  l,12i> 
meteis  from  Matthew's  gin. 

Eeet€9. — Elevation,  222.5.  Stone  on  right  bank  on  levee  550  meters  above  Reeves 
Liading  and.2^  meters  below  a  junction  of  two  levees  and  a  road  from  the  west.  It 
is  soathwest  970  meters  from  Matthews's  gin. 

Harris. — Elevation,  219.9.  Stone  on  right  bank  just  outside  of  fence  in  front  of 
eotton  field,  1^  meters  above  dwelling-houses,  and  nearly  opposite  Horn  Lake  Land- 
ing.   It  is  170  meters  doe  south  of  levee,  and  600  meters  below  forks  in  same. 

Patterson. — Elevation,  217.7.  Stone  on  right  bank  in  woods  opposite  Collins  Land- 
ing. It  is  near  the  edge  of  the  bank,  310  meters  outside  of  levee,  and  a  half  mile  be- 
low Harris's  field,  and  some  900  meters  above  the  npper  edge  of  Soanlan's  cotton  field. 
Scajilan'8. — Elevation,  219.1.  Stone  on  right  bank  near  Scanian's  Lauding,  45 
meters  outside  of  levee  and  560  meters  below  the  levee  running  back  to  Earle's  plan- 
iatian. 

Cowlailand. — Elevation,  215.9.  Stone  on  left  bank  in  woods  on  Island  No.  47.  30 
meters  from  edge  of  bank,  and  nearly  opposite  a  clearing  lying  a  half  mile  below 
Graves's  Bayoa. 

Htate  Line. — ^Elevation,  215.3.  Stone  on  left  bank  in  woods,  150  meters  above  mouth 
of  Bock  Chute,  and  directly  opposite  the  end  of  levee  coming  to  river  bank,  some  450 
meters  above  Cat  Island  Landing. 

Jfelm*. — Elevation,  215.  Stone  on  left  bank  outside  of  levee  in  front  of  Nelms's  plan- 
tation and  ne4ir  edge  of  bank.  It  is  95  meters  ontside  of  levee  from  a  point  450  meters 
above  the  sooth  end  of  Fish  Lake. 

John  H. — Elevation,  212.7.  Stone  on  right  bank,  just  east  of  road  in  front  of  J. 
Harcklerode's  place.  It  is  500  meters  south  of  Harcklerode's  gin,  1,280  meters  north- 
ed of  another  g^n,  and  900  meters  below  Mr.  Harcklerode's  house. 

Peters. — Elevation,  206.8.  Stone  on  right  bank  of  "old  river,"  around  Council 
Bend,  10  meters  east  of  levee,  near  lower  end  of  same,  and  at  Peters'  Landing.  It  is 
44Q  meters  below,  a  road  leading  west  past  the  cotton-gin  and  740  meters  southeast 
of  said  gin  on  Dr.  Peters's  plantation. 

Bordeaux  C^aite.— Elevation,  203.1.  A  tile  pipe  in  briars  at  lower  edge  of  Carter's 
leld,  10  meters  east  of  a  steep  bank  ruuning  due  south,  which  was  formerly  the  main 
rirer  bank. 

Borers. — Elevation,  201.4.  Stone  in  field  on  right  bank,  900  meters  below  Rogers's 
Landing.  It  is  70  meters  outside  of  levee,  near  the  wagon  road  along  river  bank, 
128  meters  above  a  fence  running  from  levee  t^o  river,  and  400  meters  below  a  row  of 
eabins.    There  are  reference  stones  near  by,  the  elevations  of  which  are  not  known. 

Wardell. — Elevation,  200.8.  Stone  in  woods  on  right  bank  240  meters  above  bar  at 
Hardin's  Point,  and  40  meters  from  the  edge  of  the  bank.  It  is  1,300  meters  below  a 
flotall  clearing,  near  the  bank,  which  has  a  cabin  near  its  back  edge. 

O.  K. — Elevation,  222.2.  On  left  bank,  on  an  Indian  mound,  near  the  river  bank 
al  O.  K.  Landing. 

West  i?a««.— Elevation,  198.0.  Stone  on  left  bank,  1,500  meters  below  Harbert's 
Landing,  in  field  120  meters  above  its  lower  end  and  40  meters  from  the  river.  It  is 
1^^,  75  meters  from  a  cabin. 

Turner. — Elevation,  200.3.  Stone  on  left  bank,  on  levee,  435  meters  below  where  it 
tarns  abruptly  opposite  Shoo  Fly  Bar,  and  follows  down  toward  St.  FranciH  Tow-head. 
It  is  65^  15',  630  meters  frpm  southwest  comer  of  cotton-gin  on  Robert  Wilson's  place. 
Adams. — Elevation,  193.4.  Stone  on  right  bank,  on  laud  of  John  Adams,  :i5  meters 
above  lower  edge  of  field,  20  meters  outside  of  road,  and  60  meters  east  of  house.  It 
is  205  meters  below  fence  along  lower  side  of  Clarence  Quarles'  field. 

WilUamsfm. — Elevation,  192.5.  On  right  bank,  30  meters  back  of  levee,  on  William- 
son's plantation.  It  is  12  meters  west  of  fence  along  levee,  and  3  meters  below  a  yard 
fence  around  house,  tod  500  meters  below  a  curve  in  the  levee.  It  is  about  a  mile 
ahove  the  cotton-gin. 

Belfer. — Elevation,  192.8.  Stone  on  left  bank  near  west  edge  of  cotton  wood  timber 
on  a  ridge  290  meters  west  of  a  narrow  chute,  1,500  meters  below  the  head  of  same, 
nearly  opposite  the  head  of  Long  Lake,  and  540  meters  west  from  the  levee. 

Bozzell. — Elevation,  188.6.  Stone  on  left  bank  iu  the  cottouwood  timber  1^  miles 
above  Friar's  Point  Landing.  It  is  50  meters  from  river  bank,  300  meters  north  of 
ak^Qgh,  and  540  meters  northwest  of  levee  and  due  south  of  opening  on  right  bank 
Uoongh  the  woods  to  the  Craig  Place. 
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AbhisoH.—  Elevation,  184.4.  Stone  on  right  bank  1^  miles  below  Kangaroo  Point  in 
Cottonwood  timber,  60  meters  from  the  bank  and  about  250  meters  below  the  lower 
end  of  a  small  tow-'head. 

Wilkinson. — Elevation,  185.3.  Stone  on  left  bank  on  a  small  cottonwood  tow-head, 
830  meters  below  the  lower  end  of  clearing  on  Miller's  Point.  It  is  on  the  inner  side 
of  the  tow-head,  80  meters  from  the  river  bank. 

Island  No,  62. — ^Elevation,  182.3.  Stone  on  Island  No.  62,  1,250  meters  above  its 
lower  end,  300  meters  above  the  lower  end  of  field,  and  60  meters  from  back  fence  on 
land  belonging  to  Mr.  Decker.     It  is  108^ — 120  meters  from  house. 

Saint  Louis  Landing,  — Elevation,  174.9.  Stone  on  right  bank  in  open  woods,  60  meters 
above  upper  line  of  B.  L.  Oliver's  field,  and  1^9^  15' — 50  meters  from  a  cabin  in  a 
small  incfosnre.     It  is  18  meters  back  of  wagon  road. 

Island  66. — Elevation,  174.5.  Stone  on  right  bank  on  Island  66, 1,900  meters  below 
head  of  same  near  the  edge  of  the  bank  outside  of  the  fence  in  open  ground. 

Jones, — Elevation,  170.8.  Stone  on  right  bank  in  woods,  610  meters  below  the  lower 
edge  of  E.  S.  Jones's  field  and  near  the  edge  of  the  bank. 

Oliver. — Elevation,  168.7.  Stone  in  woods  on  Island  66,  500  meters  above  its  lower 
end  and  125  meters  east  of  east  bank  of  chute.  It  is  212^  30' — 150  meters  from  a  house 
standing  Just  above  a  large  slough. 

New  Hope. — Elevation,  168.7.  Stone  in  woods  on  left  bank  450  meters  below  New 
Hope  Landing,  300  meters  from  river  bank,  and  265  meters  north  of  old  levee.  It  is 
190^  15' — 480  meters  from  gin  on  Frank  Harbatt's  plantation. 

Mohawk, — Elevation,  170.1.  Stone  in  woods  on  right  bank,  some  400  meters  below 
Dawson's  field,  30  meters  from  river  bank,  and  a  mile  below  the  mouth  of  chute 
of  66. 

Knowlton. — Elevation,  166.7.  Stone  on  right  bank,  on  a  ridge  in  the  woods,  1,100 
meters  above  the  levee  crossing  the  point  from  Offutt's  to  Ludlow's  Landing,  30 
meters  from  edge  of  bank  and  150  meters  outside  of  wagon-road.  It  is  295*^  05' — 1,100 
meters  from  the  c(^iier  of  above-described  levee,  where  it  turns  abruptly  down- 
stream. 

Zenor. — Elevation,  170.8.  Stone  on  Zenor  Tow-head,  100  meters  below  the  upper 
point  of  the  high  part  of  the  tow-head,  and  on  the  main  river  side  near  the  edge  of  the 
bank  in  willows. 

Crews. — Elevation,  167.2.  Stone  on  left  bank  in  woods  at  foot  of  Island  68,  some  43 
meters  below  county  line  between  Coahoma  and  Bolivar  counties,  and  50  meters  below 
a  cabin  standing  in  small  clearing  near  river.  It  is  52^  45' — 470  meters  from  gin  on 
Rose  plantation. 

Australia. — Elevation,  168.4.  Stone  on  left  bank  172  meters  outside  of  levee  in  front 
of  Australia,  near  the  river  bank  in  open  woods.  It  is  400  meters  below  Stokes'  Bayou 
and  70"^  25' — ^255  meters  from  the  store  and  post-office,  back  of  levee  at  Australia, 
Miss. 

LacoRJa.— Elevation,  167.8.  Stone  on  right  bank  at  Laconia,  Ark.,  directly  in  front 
of  and  40  meters  from  the  large  cotton-gin  at  that  place. 

Magentu, — Elevation,  167.8.  Stone  on  left  bank,  directly  opposite  Laconia  in  woods, 
50  motors  from  the  edge  of  the  bank  and  44^  25'— 190  meters  from  W.  H.  Wilson's 
house.     It  is  about  opposite  the  head  of  the  bar  at  Hurricane  Point. 

Hill, — Elevation,  165.3.  Stone  on  right  bank,  three-fourths  mile  above  Hill's  Land- 
ing, in  a  narrow  strip  of  woods,  between  a  field  and  the  river  bank,  and  115  meters 
below  the  head  of  said  clearing,  near  the  bank. 

Bee  £rit*e.— Elevation,  104.8.  Stone  in  woods  on  the  right  bank  opposite  Hill's 
Landing,  70  meters  below  one  clearing  and  145  meters  above  another,  on  land  of 
James  Hill,  nearly  in  line  with  the  outer  edges  of  the  two  clearings. 

Land's  End. — Elevation,  164.6.  Stone  on  right  bank  in  woods,  one-half  mile  below 
Hill's  Landing,  and  225  meters  below  the  lower  end  of  Hill's  lower  field.  It  is  on  a 
narrow  ridge  155  meters  from  the  river  bank. 

Foot  of  70.— Elevation,  165.5.  Stone  on  right  bank  at  foot  of  Island  70,  in  woods  on 
the  point  of  land  between  chute  of  70  and  a  smaller  chute  east  and  about  60  meters 
above  the  juncture  of  same. 

n^irfoM'.— Elevation,  1C»5.0.  Stone  on  left  bank  of  chute,  behind  Scrub  Grass  Tow- 
head,  and  :i50  meters  above  the  foot  of  same.  It  is  in  the  edge  of  the  woods,  465 
meters  below  a  clearing  lying  along  the  bank  of  chute. 

Vicloria. — Elevation,  1CS.8.  Stone  on  left  bank  on  levee  at  Victoria  Landing.  It 
is  30  meters  above  fence  along  upper  side  of  woods,  and  238  meters  below  bend  in 
levee  at  mouth  of  Concordia  Bayou,  on  land  of  James  F.  Stokes. 

Terrene.— Elevation,  l&i.\.  Stone  on  left  bank  700  meters  below  Terrene  Landing, 
in  open  ground  100  meters  from  river  bank  back  of  road,  and  about  half-way  between 
two  inclosures  surrounding  dwelling-houses.  It  is  34^  15' — 88  meters  from  southeast 
corner  of  the  upper  one  of  these  inclosures,  and  170^  55' — 63  meters  from  the  northwest 
corner  of  the  other. 

Floryville, — Elevation,  161.7.    Stone  on  left  bank  on  outer  levee  below  Rosedale,  65 
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iiiet«TB  below  foot-\>ridge  from  inner  levee  to  outer  leyee,  and  80  meters  aboye  a  fork 
in  the  levee.    It  is  79^  40' — 525  meters  from  the  court-house. 

Beulah  Lake. — ^Blevation,  160.8>  Stone  on  left  bank  in  woods  some  2  miles  below 
where  levee  starts,  back  around  Beulah  Lake  near  Pride's  Point,  and  near  where  the 
npper  arm  of  the  lake  joins  the  river  at  high  water,  and  on  the  upper  side  of  said  arm. 
It  is  127^  37' — 530  meters  from  a  house  near  a  lane  in  a  clearing  on  the  lower  side  of 
above-described  arm  of  the  lake. 

Crew  Point. — Elevation,  156,0.  Stone  on  the  right  bank  near  the  main  river  and  50 
meters  above  the  lower  end  of  the  old  high  part  of  Ozark  Island.  It  is  60  meters  above 
ft  deep  slough  which  divides  the  old  part  of  the  island  from  the  newer  portion,  and  is 
10  meters  from  the  river  bank. 

Jeney  FoinU — Elevation,  146.0.  Stone  on  right  bank  in  open  ground  outside  of  the 
levee,  about  a  mile  below  the  foot  of  tow-head  lying  just  above  Jersey  Point.  It  is 
215  meters  firom  the  levee  and  directly  in  front,  and  70  meters  from  a  house  in  a  small 
cultivated  field  outside  of  levee. 

liUnd  78. — Elevation,  143JJ.  Stone  on  right  bank,  180  meters  below  head  of  tow-head 
lying  outside  of  Island  78,  and  near  edge  of  the  bank^ 

Arka%sa9  City. — Elevation,  147.5.  Stone  on  riglit  bank  at  Arkansas  City,  between 
the  railroad  and  river,  360  meters  below  the  elevator  and  due  east  240  meters  from 
southeast  comer  of  railroad  shops. 

Gainer*  Landing. — Elevation,  144.1.  Stone  on  right  bank  at  Gaines'  Landing,  135 
meters  outside  of  levee  and  170  meters  below  the  Junction  of  front  levee  with  levee 
ranning  back  along  John's  Bayou.     It  is  20  meters  above  a  row  of  three  cabins. 

Sand  Point. — Elevation,  143.6.  Stone  on  left  bank  in  cottonwoods,  about  the  middle 
of  the  point  opposite  Gaines'  Landing.  It  is  50  meters  west  of  the  bank  of  a  large 
skragh  leaving  a  high  tow-head  outside  of  it.  It  is  530  meters  below  the  head  of  this 
tow-head  and  660  meters  above  an  old  clearing  on  same. 

Carter. — Elevation,  137.1.  Stone  on  left  bank  near  the  river,  on  the  lower  side  of 
the  Tarpley  place,  on  land  of  Colonel  Randolph.  It  is  in  the  weeds,  45  meters  above 
the  edge  of  the  woods,  10  meters  from  the  edge  of  the  bank,  80  meters  below  a  deep 
washout,  and  228  meters  above  a  levee  running  across  the  upper  side  of  the  narrow 
Deck  of  land. 

VTallifood, — Elevation,  134.9.  Stone  on  right  bank,  900  meters  below  Chicot  Landing, 
TOO  meters  below  the  end  of  a  levee  running  back  through  woods,  200  meters  below  a 
Urge,  conspicuous  rack-heap,  imbedded  in  the  bank,  and  30  meters  from  the  edge  of 
the  bank. 

North  Bow. — Elevation,  132.8.  Stone  on  left  bank  marking  the  north  end  of  the 
Greenville  base-line.  It  is  in  the  line  of  an  east  and  west  fence,  200  meters  east  of 
the  railroad  Y,  and  north  of  the  railroad  160  meters.  It  is  282^  15'— 260  meters  from 
the  engine-house  opposite  the  Y,  and  16^  10' — 43  meters  from  the  southeast  coruor  of 
»  yard. 

South  Base. — Elevation,  142.2.  Stone  on  left  bank  marking  the  south  end  of  the 
Greenville  base  on  the  levee,  70  meters  above  where  it  crosses  a  slough,  and  where 
the  road  turns  back  along  said  slough.  It  is  due  west  40  meters  from  the  tirst  cabin 
iboTe  said  road. 

HTiittaker. — Elevation,  136.7.  Stone  on  right  bank,  three-fourths  mile  below  Bach- 
elor's Bend  Tow-head,  and  If  miles  above  Craig's.  It  is  in  the  woods,  90  meters  from 
the  river  and  near  a  fork  in  the  road,  one  branch  of  which  runs  bivck  to  an  inclosed 
field.    It  is  about  20  meters  back  from  a  steep,  old  river  bank. 

Richardson. — Elevation,  139.9.  Stone  on  left  bank  on  end  of  levee,  200  meters  lielo  w 
head  of  tow-head,  opposite  E.  Richardson's  place.  It  is  10  meters  from  the  edge  of 
the  bank. 

Refuge. — Elevation,  132.2.  Stone^  on  left  bank,  380  meters  above  the  oil  works  at 
Refuge,  10  meters  outside  of  the  levee  and  160  meters  above  a  bend  in  same  whero  it 
tarns  back  to  rear  of  oil  works.  It  is  285^ — 428  meters  from  the  plantation  resi- 
dence. 

DavxM. — ^Elevation,  138.5.  Stone  on  right  bank,2i  miles  above  Sunnyside  Landing, 
on  a  detached  piece  of  levee  near  where  the  road  crosses  it.  It  is  a  little  above  a 
curve  in  the  levee,  and  is  surrounded  by  timber. 

Sedge. — Elevation,  129.2.  Stone  on  left  bank  in  the  edge  of  the  woods,  on  a  ridge 
550  meters  above  the  lower  outlet  to  Lake  Loe.  It  is  20  meters  from  the  edge  of  a 
steep  bank. 

Hawkina. — Elevation,  128.5.  Stone  on  right  bank  on  upper  end  of  Island  No.  87, 
1,000  meters  below  chute  at  head  of  same.  It  is  between  the  fence  and  wagon-road, 
300  meters  above  the  store  on  land  of  J.  C.  Calhoun.  It  is  218-  40'— 583  meters  from 
eot  ton-gin. 

WiekUffe. — Elevation,  123.1.  Stone  on  left  bank  on  Worthington  Point,  500  meters 
below  the  head  of  the  sand-bar,  in  the  woods,  1^38  meters  from  the  edge  of  the  bank. 

Barnard.— Elevation,  128.2.  Stone  on  right  bank  on  levee,  400  meters  below  Grand 
Lake  Landing  and  440  meters  above  the  street  through  Grand  Lake  Village. 
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JJtniord.— Elevation,  124.6.  Stone  on  rifi;lit  bank,  1  mile  below  Grand  Lake  Village, 
jnst  outside  of  fence  and  20  meters  outside  of  levee,  and  in  front  of  K.  fl.  Hilliard's 
place. 

Eayner. — Elevation,  123.2.  Stone  on  right  bank,  250  meters  above  Cracraft  Landing 
and  IB  meters  outside  of  fence.  It  is  227^ — 385  meters  from  the  northeast  comer  of 
cotton-gin  on  Cracraft  plantation. 

Xeoto.—Elevation,  122.7.  Stone  on  left  bank,  1,380  meters  below  LeotaLanding  in 
woods,  180  meters  outside  of  old  levee  and  650  meters  above  the  junction  of  two  levees 
near  the  Ward  place. 

Ckirolina. — Elevation,  120.6.  Stone  on  \etX  bank  near  the  river,  30  meters  above  the 
warehouse  at  Carolina  Landing.  It  is  200  meters  above  the  chute  leading  back 
across  the  point. 

Graves. — Elevation,  123.4.  *  Stone  on  right  bank,  1^  miles  below  the  levee  running 
back  from  Sterling  Landing.  It  is  near  the  river  bank  in  the  grass  at  the  head  of  the 
sand-bar  and  directly  opposite  to  Carolina  Landing. 

Friedlander,— Elevation  f  118.9.  Stone  on  right  bank  1,100  meters  below  upper  Ash  ton 
Landiug,  in  a  yard  in  front  of  and  near  to  a  cabin  of  a  fisherman. 

Vista. — Elevation,  120.3.  Stone  on  right  bank,  1,150  meters  below  Dr.  Wm.  McCul- 
lough's  house,  on  the  levee,  and  has  a  tripod  standing  over  it. 

North  Base, — Elevation,  111.5.  Stone  on  right  bank  marking  the  north  end  of  Lake 
Providence  base  line.  It  is  in  the  southwest  part  of  the  town  of  Lake  Providence, 
in  the  southern  prolongation  of  Hood  street,  near  a  fenc«  bounding  a  cotton  field.  It 
is  10<^  45' — 250  meters  from  the  court-house,  and  161°  15' — 270  meters  from  a  church. 

Shipland, — Elevation,  112.9.  On  left  bank  in  woods,  2^  miles  below  Shipland  Land- 
ing, 115  meters  from  river  bank,  on  a  ridge.     Concrete  block. 

Farland. — Elevation,  109.7.  On  left  bank  three-fourths  mile  above  Island  95,  at 
edge  of  cotton  woods,  50  meters  above  lower  end  of  slough,  behind  the  sand-bar;  aboufr 
80  meters  back  of  station  is  a  small  open  grass  plat  on  a  short  ridge.    Concreto  block. 

Bass, — Elevation,  110.6.  Concrete  post  on  right  bank,  700  meters  below  BassLand- 
ing,  outside  of  fence  and  directly  in  front  of  two  cabins  standing  in  field  25  meters 
distant. 

Hays, — Elevation,  112.7.  Concrete  post  on  left  bank,  730  meters  above  store  at 
Hays'  Landing,  28  meters  below  a  fence  running  from  the  levee  to  the  river,  and  80 
meters  above  the  timber  lying  along  the  levee,  which  is  265  meters  back  of  station. 

Stamboul. — Elevation,  116.8.  On  right  bank  near  lower  end  of  a  levee,  665  meters 
below  a  levee  running  back  to  Stamboul  plantation,  and  near  the  bank  of  a  chute 
behind  a  bar  extending  down  to  Wilton. 

No  Place. — Elevation,  104.6.  On  left  bank  near  woods,  1|  miles  above  Tennessee 
Landing,  near  the  edge  of  the  bluff-bank  behind  the  sandbar,  and  343'  05' — 140  meters 
from  a  cabin  standing  outside  of  field. 

Foster. — Elevation,  101.2.  On  right  bank  in  woods  on  a  small  Cottonwood  tow-head, 
opposite  Chotard's.  It  is  700  meters  from  the  upper  end  of  tow-head,  600  meters 
from  lower  jend,  140  meters  from  the  west  bank,  and  230  meters  from  east  bank. 

Burleigh.— EXGV&tioUf  106.6.  On  left  bank  between  fence  and  road,  65  meters  below 
line  between  Burleigh  and  Magna  Vista  plantations.  It  is  50^  30' — 60  meters  from 
Burleigh  store,  and  273°  30' — 280  meters  from  Magna  Vista  store. 

^i;6emar/e.— Elevation,  107.9.  On  left  bank  1,000  meters  below  Ingomar  Lauding, 
in  chute  on  a  levee  in  the  woods,  35  meters  from  the  edge  of  the  bank.  It  is  312°  30' 
from  a  church  near  Ingomar  Landing. 

Henderson. — Elevation,  99.8.    On  right  bank  in  the  edge  of  the  woods,  1  mile  above . 
Henderson   Landing  and  85  meters  from  edge  of  the  bank  and  60  meters  above  the 
line  between  Bell  and  Henderson  plantations  prolonged  to  the  river.    Wooden  hub. 

Gynn, — Elevation,  102.5.  On  left  bank,  550  meters  below  Brnuswick  Landing.  On 
the  point  at  the  head  of  the  sxuid-bank  and  104°  30' — 630  meters  from  Mrs.  Gwyn's  store. 
Wooden  hub. 

Willows. — Elevation,  93.9.  On  left  bank  in  the  willows,  190  meters  from  the  bank 
and  nearly  in  line  with  the  outer  bank  of  Island  102  and  about  opposite  the  head  of 
same  island.    Nail  in  wooden  hub. 

JCagle,—E\eyixtioUf  100.5.  On  left  bank,  one-half  mile  below  Island  102,  inedgeof  the 
Cottonwood  timber,  275  meters  outside  of  fence  and  570  meters  below  the  upper  end 
of  timber.    Concrete  block. 

Crane, — Elevation,  98.2.  On  right  bank  near  the  river,  on  Mrs.  Crane's  plantation, 
in  a  clearing  and  190  meters  above  the  lower  end  of  same.  It  is  199°  55' — 150  meters 
from  a  cabin  in  said  field.     Wooden  hub. 

Harris. — Elevati<m,  100.8.  On  right  bank,  in  field  at  lower  end  of  woods,  600  meters 
above  Grant's  Canal.  It  is  170°  Ou' — 435  meters  from  intersection  of  levees  above  said 
canal  and  70  meters  from  edge  of  bank.    Nail  in  a  wooden  hub. 

Northeast  5a»e«— Elevation,  98.3.  Stone  marking  the  upper  end  of  the  Delta  Base- 
line. It  is  on  the  point  above  Delta,  i:^  meters  above  one  levee  and  320  meters  be- 
low another.  It  is  directly  in  the  line  of  the  main  street  of  Delta  anc^  ?0  meters  ^m 
t4)e  btMxk  at  the  upper  Me  q(  the  point. 
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nrflrr«iit<m.— El«Tatioii,d8.1.  Stake  on  left  bank  at  Warrenton,  Mi«8^34  meten 
below  €OtUm*zin  and  60  meters  above  warehooae,  near  the  river  bank.  The  station 
i«  marked  wiih  3  bottles  buried  horizontally  and  pointing  towards  center  vertieal 
bottle. 

PmMi  FleoMnl.— Elevation,  96.3.  On  ri^bt  bank,  950  meters  below  Point  Pleasant 
Lafiding.  on  levee  at  a  bend  in  same.  It  is  46^  27' — 300  meters  from  the  south  west 
eomer  oi  the  Point  Pleasant  gin  and  15  meters  northeast  of  a  building  standing  near 
to  and  ontside  of  levee;  595  meters  west  the  levee  runs  into  Palmyra  Lake. 

Thrasher, — ^Elevation,  83.6.  On  left  bank  in  willows,  1^  miles  above  head  of  Grand 
Qnlf  Cbate,  on  a  ridge  460  meters  back  from  edge  of  willows  and  near  the  edge  of  the 
lamr  oottonwoods. 

Ditkin^ou. — Elevation,  89.2.  On  right  bank  on  lower  side  of  Coffee's  Point,  on  an 
old  levee.  480  meters  from  a  riffht-angle  intersection  with  another  levee  crossing  the 
point  and  300  meters  above  the  lower  end  of  said  levee^  in  front  of  two  houses  standing 
30  meters  from  the  levee  and  50  meters  apart. 

Brmnsbwrg, — Elevation,  83.5.  On  left  bank,  about  one-half  mile  below  Bminsburg 
landing  and  270  meters  below  where  levee  runs  into  the  river.  It  is  76^  15' — f^ 
meters  from  a  sharp  comer  in  said  levee. 

S^int  Jo9epk, — Elevation,  78.9.  On  the  right  bank,  three-quarters  mile  below  the 
town  of  Saint  Joeenh  and  500  meters  above  the  steamer  landing.  It  is  150  meters 
oatside  of  the  old  levee  and  48  meters  outside  of  the  fence,  and  225^ — 930  metera 
from  a  gin  back  of  main  levee  opposite  the  landiug. 

Boduey, — Elevation,  80.7.  On  left  bank,  about  one-half  mile  below  the  town  of  Rod- 
ney, 1,000  meters  above  Rodney  Landing,  150  meters  above  slough  and  road  leading 
btek  to  blnfiti,  and  on  main  bank  back  of  bar.  It  is  near  the  edge  of  the  bank,  ont- 
■de  of  road  leading  from  town  to  the  landing,  and  3H  meters  from  road  fence. 

Ssce-eoiirM. — Elevation,  78.5.  On  right  bank.  If  miles  below  Waterproof  Landing 
OD  levee,  108  meters  above  a  bend,  440  meters  below  forks  in  levee,  and  200  meters 
tbove  a  pond  made  by  a  crevasse. 

Pmrekild.  —Elevation,  70.8.  On  left  bank  on  Fairchild  Island,  about  2  miles  below 
"Hole  in  the  Wall,''  2,600  meters  above  the  foot  of  the  island,  and  near  the  edge  of  the 
main  bank  in  the  cotton  woods.  It  is  due  west  of  the  lower  end  of  a  clearing  lying 
above  Fairchild's  Creek,  on  east  side  of  chute. 

Bluf, — Elevation,  84.4.  On  left  bank  at  foot  of  blnff,  1,000  meters  below  Gieen's 
Bayou,  and  140  nteters  below  another  bayou  or  creek,  and  three-quarters  mile  above 
Grafton  Place. 

We$t  Ba»e, — Elevation,  62.4.  Stone  on  right  bank,  225  meters  north  of  levee  in 
woods,  three-quarters  mile  below  lower  end  of  Lake  Concordia,  and  about  125  meters 
east  of  the  Lake  Concordia  road.  It  is  117^  15' — 335  meters  from  junction  of  two 
levees,  and  ia  nearly  due  north  of  where  aforesaid  road  crosm's  the  northern  levee. 
The  stone  is  14  inches  square,  and  marks  the  northern  end  of  the  Vidalia  Base. 

Palo  Alio. — Elevation,  72.1.  An  iron  ''screw- pile''  on  right  bank,  1^  miles  above 
Vidalia,  in  D.  Minor's  eottonfield,  240  meters  from  the  levee  and  opposite  a  curve  in 
nme.  It  is  15  meters  below  the  western  prolongation  of  a  spur  of  levee  leading 
towards  river  bank,  and  80^  50^ — 197  meters  from  a  cotton-gin. 

Eusi  B<ue. — Elevation,  68.4.  Stone  on  right  bank  directly  back  of  the  jail  at  Vidalia, 
La.,  55  meters  from  Lake  Concordia  road,  and  80  meters  from  levee  and  near  the  south- 
east side  of  a  ditcb.  The  stone  is  14  inches  square  and  marks  the  east  oud  of  the  Vidalia 
Base. 

GailJk«r.— Elevation,  68.7.  An  iron  screw  pile,  \\  miles  below  Vidalia,  2^  meters 
east  of  fence  on  eastside  of  main  road,  and  380  meters  north  of  levee.  It  is  64"^  30' — 740 
meters  frt>m  Gaither's  gin,  and  22P  10^ — 970  meters  from  high  boundary  stone  near 
levee. 

Carihage. — Elevation,  71.1.  Stone  on  left  bank,  600  meters  below  center  of  St.  Catha- 
rines Cre«kon  Mrs.  Minor's  plantation,  70  meters  below  a  road  leading  south,  and  30 
meters  from  bank. 

Minor, — Elevation,  69.6.  Stone  on  left'bank  on  Mrs.  Minor*s  plantation,  about  2^ 
miles  below  monj^h  of  St.  Catharines  Creek,  one-half  mile  below  the  head  of  sand-bar, 
in  line  with  the  lower  end  of  field  and  between  road  and  river  bank,  in  the  grass. 

Lemley, — Elevation,  70.3.  Stone  on  left  bank  opposite  foot  of  Natchez  Island,  on 
land  of  Mark  Lemley  near  the  bank,  outside  of  the  road  and  13  meters  from  the  fence, 
and  40  meters  above  angle  in  same.    It  is  150  meters  below  a  group  of  five  houses. 

Ipotikoe, — ^Elevation,  70.9.  Stone  on  left  bank  on  Ivanhoe  plantation,  owned  by 
Washington  Ford.  It  is  three-fourths  mile  above  Morvjlle  Landing,  in  open  ground, 
directly  in  line  with  fence  leading  back  to  woods,  and  75  meters  from  the  corner.  It 
is  55  meters  from  the  river  bank  and  45  meters  above  a  fence  surrounding  a  group  of 
cabins,  etc 

Ford, — ^Elevation,  66.4.  Stone  on  left  bank  opposite  Wamicott  gin,  13  meters  from 
river  bankjin  edge  of  cottonwoods,  17<^  45'— ^0  meters  from  Washington  Ford's  honf^, 
Snntmndinj^  trees  ar«  blasedt 
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Warnicott — Elevation,  67.2.  Stone  on  right  bank.  900  meters  below  MorviUe  Land- 
ings on  Wamicott  plantation,  60  meters  from  river  bank  and  end  of  levee,  253^  SO'—* 
710  meters  from  gin  chimney.  Two  blazed  pecan  trees  stand  88  meters  northwest 
and  45  meters  south,  respectively. 

Ashley. — Elevation,  61.3.  Stone  on  right  bank,  2^  miles  below  Morville  Landing, 
400  meters  below  end  of  levee  at  river  bank,  30  meters  above  woods,  140  meters  out- 
side of  levee  on  Ashley  plantation.  It  is  331^  47' — 810  meters  from  a  gin  chimney,,  and 
an  old  brick  oven  stands  30  meters  west. 

St,  Catherines. — ^Elevation,  69.4.  Stone  on  left  bank,  on  St.  Catherines  Towhead,  near 
the  river  bank,  opposite  Ashley  gin  chimney,  and  about  600  meters  below  the  head  of 
the  large  cottonwood  timber.     ^ 

There  are  three  trees  blazed  with  a  triangle  standing  in  the  following  positions : 
first,  WNW.  14  meters;  second,  N.  bv  E.  14  meters;  third,  SSE.  5  meters. 

Ellis  CK/.— Elevation,  238.8.  Stone  on  the  left  bank  on  the  bluff  back  of  Hutch- 
ins'  Landing  on  what  is  known  as  Ellis  Cliffs,  on  the  property  of  Mr.  Butler.  It 
is  near  the  north  edge  of  the  bluffs  286^  4b' — 290  meters  from  Liggau's  store  at  Hutch- 
ins'  Landing. 

Pfc^an.— Elevation,  70.5.  Stone  on  right  bank  on  levee  near  bank  one-half  mile 
above  Green's  store,  behind  the  willow  bar.  It  is  on  the  levee  crossing  from  Ashley 
plantation,  and  80  meters  south  of  Junction  of  levees,  andat  junction  with  small  levee 
running  west. 

Fairview. — Elevation,  64.7.  Stone  on  right  bank  on  the  Fairview  plantation,  1,340 
meters  below  Green's  store.  It  is  42°  50' — 320  meters  from  southwest  comer  of  gin, 
300  meters  below  road  leading  past  gin  and  near  east  and  west  road,  and  also  very 
near  the  levee  bnilt  after  the  survey  of  1883. 

Rosmthal. — Elevation,  69. 1.  Stone  on  right  bank  on  the  Surgett-Ashley  plantation. 
It;  is  900  meters  below  Fish  Pond,  600  meters  above  mouth  of  a  bayou,  ana  on  a  levee 
287°  l.y— 250  meters  from  gin. 

Prt7?nc«o. —Elevation,  60.3  (approximate).  Stone  on  left  bank,  900  meters  above 
Jager's  Lauding,  on  low  ground  25  meters  back  of  willows,  300  meters  above  lower  point 
of  same,  and  240  meters  southwest  of  main  river  bank.  It  is  44°  17' — 500  meters  from 
Palmetto  gin-stack,  134°  15' — 910  meters  from  Jager's  store. 

Roseland. — Elevation,  60.5.  Stone  on  right  bank  on  south  side  of  and  near  to  the 
hedge  dividing  Fairview  and  Roseland  plantations,  and  570  meters  from  river  bank. 
It  is  20°  30' — 575  meters  from  Walton  gin  chimney,  and  100  meters  west  of  a  ditch 
running  to  the  hedge. 

Winn. — Elevation  63.2.  Stone  on  left  bank  in  Dead  Man's  Bend,  opposite  Fritz 
Island  on  Joe  plantation,  and  on  land  belonging  to  John  Winn.  It  is  between  the 
wagon  road  and  the  fence  15  meters  from  the  river  bank,  298  meters  above  a  fence 
running  back  to  woods,  202°  37'— 2,235  meters  from  Blackhill's  gin,  and  49°  00'— 120 
meters  from  nearest  cabin. 

Fritz. — Elevation,  60.4.  Stone  on  right  bank  on  Fritz  Island,  2,200  meters  below  the 
head  of  same,  and  150  meters  below  the  foot  of  a  small  towhead.  It  is  10  meters  from 
the  bank,  in  the  edge  of  the  timber. 

Home  Place. — Elevation,  62.3.  Stone  on  right  bank  near  main  bank  at  foot  of  Fritz 
Island,  back  of  road,  and  40  meters  below  a  road  leading  back  through  field,  40  me- 
ters  above  the  old  Home  Place  store,  and  directly  in  front  of  said  store,  78  meters  dis- 
tant. 

Wilds. — Elevation,  60.2.  Stone  on  right  bank,  about  1}  miles  above  Bougere  Land- 
ing, in  woods,  35  meters  from  the  river  bank,  about  120  meters  above  boundary  fence 
between  Home  Place  and  Bougere  plantations.  It  is  about  230  meters  above  lower 
point  of  cottonwoods,  on  a  ridge. 

Allmvay. — Elevation,  62.5.  Stone  on  left  bank,  2  miles  above  Jackson's  Point 
Landing,  on  land  of  W.  L.  Jackson,  20  meters  back  of  road  and  1,050  meters  above 
road  along  the  upper  side  of  Newcome's  Lake.  It  is  80  meters  above  a  cabin,  and 
50  meters  below  another,  and  80  meters  below  end  of  levee.  The  surrounding  trees 
are  blazed. 

Pullen. — Elevation,  58.8.  Stone  on  right  bank,  300  meters  above  Black  Hawk 
Landin«r»  in  the  grass,  50  meters  outside  of  levee  and  10  meters  fh>m  edge  of  bank. 
It  is  189°  15' — ^230  meters  from  northeast  corner  of  Black  Hawk  store. 

Northeast  Base. — Elevation,  60.3.  Stone  on  risht  bank,  l^  miles  below  the  head  of 
Point  Breeze,  35  meters  west  of  road  in  field.  It  is  120  meters  above  a  house,  190 
meters  below  another  house,  both  of  which  are  near  the  road.  A  china  tree  stands 
southwest  86  meters.  Two  pecan  trees  near  the  bank  are  60  and  63  meters  distant, 
respectively.  The  stone  marks  the  north  end  of  Lum's  Point  Base,  and  is  14  inches 
square. 

Southwest  Base. — Elevation,  60.2.  Stone  on  right  bank  marking  the  lower  end  of 
Lum's  Point  Base.  It  is  on  Lum's  plantation.  600  meters  above  Lum's  Landing,  355° 
10' — 90  meters  from  northwest  corner  of  Lum's  house,  229°  45' — 860  meters  from  cot- 
ton-gin. It  is  15  meters  from  thorn  tree  south  of  road,  and  23  meters  from  thorn  tree 
in  lane,  a  pecan  tree  near  garden  in  house  lot  is  49  meters  distant. 
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Rock  HtU.— Ulevation,  376.0  (ai>proximat6).  On  left  bank  on  highest  part  of  bloff 
back  of  ClarVii  Liake,  about  a  mile  from  the  river.  The  mark  is  an  iron  rod  set  in 
ecoient.    It  \%  ^1^  10 '  from  Langside  gin  stack. 

TarherU — Elevation,  60.6.  On  left  bank  about  a  mile  below  Tarbert  Landing,  36^ 
5^—1,345  metres  from  the  Tarbert  gin.  It  is  10  meters  outside  of  fence  along  river 
baok  in  line  with,  the  upper  side  of  a  yard  around  two  houses  and  a  little  above  a  road 
leading  back  throogh  field.    Copper  tack  in  wooden  hub. 

OHd  River. — Elevation,  56.3.  On  right  bank,  200  meters  below  outlet  to  Raccourci 
Lake,  or  ''  Old  River,"  in  lower  part  of  bend  below  Red  River.  It  is  10  meters  from 
river  bank,  57^  10^--^  meters  m>m  a  cabin,  and  117^  15'— 155  meters  from  another 
»bin.    Iron  rod  in  cement. 

Lmtkerman. — Elevation,  51.4.  On  right  bank  directly  opposite  Lower  Tunica  Land- 
ing in  open  woods,  90  meters  below  clearing  and  250  meters  above  a  cotton  field.  It 
is 'JO  meters  from  bank  and  is  marked  with  an  iron  rod  in  cement. 

Strntnp, — Elevation,  55.7.  On  right  bank  three-fourths  of  a  mile  below  Tunica  Land- 
ing, near  the  edge  of  the  bank  a  short  distance  above  the  head  of  sand-bar,  and  1,000 
meters  below  a  cotton  field.  It  is  a  large  cotton-wood  stump  with  a  copper  tack  in 
top.  • 

St€P€m9om, — Elevation,  46.7.  On  right  bank  about  2  miles  below  Tunica  Landing, 
a&d  half  a  mile  above  Greenwood  Lauding  in  cotton- wood  timber.  It  is  40  meters 
^m  the  river  bank  and  250  meters  below  a  slough  coming  out  to  the  river.  Copper 
tack  in  a  wooden  hub. 

Douglass. — Elevation,  45.7.  On  right  bank  in  the  woods  about  half  a  mile  above 
Tunica  Island,  40  meters  from  the  river.     Copper  tack  in  wooden  hub. 

^Ukw. — Elevation,  42.6.  On  right  bank  one-half  mile  below  Sebastapol  Landing 
(m  lower  side  of  Point  Raccourci  in  the  small  cotton-woods  140  meters  from  river 
bank  and  1,750  meters  above  *^  Reus  Ditch.''    Iron  rod  in  cement. 

Rems  Ditch. — Elevation,  41.9.  On  right  bank  18  meters  above  Rons  Ditch,  80  meters 
from  edge  of  willows  and  a  little  more  than  a  mile  above  Raccourci  Landing.  Iron 
rod  in  cements 

Cat  Island. — Elevation,  45.2.  On  left  bank  opposite  Morgauza  Crevasse  on  land  of 
Mr.  Harvey.  It  is  68  meters  above  a  narrow  inclosed  lield.  It  is  225  meters  outside 
of  levee  and  25  meters  from  river  bank.    Copper  tack  in  hub. 

Saint  Maurice. — Elevation,  51.9.  On  right  bank  on  levee  1,030  meters  below  Blue 
Store  and  1,200  meters  above  Red  Store  Landing.  It  is  :<l90  meters  above  a  bend  in 
tlte  levee  and  130  meters  below  lower  side  of  lane  leading  back  to  the  Saint  Maurice 
quarters.     Copper  tack  in  stub.* 

Taylor. — Elevation,  47.2.  Stone  on  right  bank  500  meters  below  Bertrand's  Landing 
m  the  Burrow  Plantation  10  meters  outside  of  levee  in  line  with  upper  fence  of  a  yard. 
U  is  245  meters  below  a  Junction  of  levees. 

Porche. — Elevation,  46.7.  On  right  bank  445  meters  below  Bertrand's  Landing  on 
ontaide  levee  40  meters  above  the  junction  of  two  levees  from  above  and  onBer- 
trand  plantation.    Copper  tack  in  wooden  hub. 

Ld^y. — Elevation,  46.7.  On  right  bank  about  a  mile  above  Waterloo  Landing, 
250  meters  above  upper  hue  of  Alaska  plantation  and  15  meters  outside  of  levee.  It 
is2!04^  35'— 630  meters  from  Alaska  sugar-house. 

Leifret. — Elevation,  47.4.  Stone  on  left  bank  a  mile  above  Waterloo  Landing,  150 
meters  above  lower  end  of  J.  DeMorley's  field,  near  bank  10  meters  outside  of  fence. 

Waterloo. — Elevation,  47.7.  Stone  on  right  bank  195  meters  below  Cook's  Landing, 
^  meters  outside  of  main  levee,  18  meters  from  river  bank,  195<^  15' — 680  meters  from 
the  Nina  sugar  house  and  opposite  a  short  spur  of  levee  having  a  right  angle  turn 
outside  of  main  levee. 

Slaughter. — Elevation,  97.9.  On  left  bank  325  meters  above  incline  at  Port  Hickey, 
32  meters  outside  of  the  railroad  near  the  edge  of  the  bluff.  Copper  tack  in  a  wooden 
hnb.     A  stone  stands  in  line  of  fence  62  meters  back  of  hub. 

WUdwood. — Elevation,  45.6.  Stone  on  right  bank  about  one-fourth  of  amilebelow- 
Hount  Pleasant  Landing  and  550  meters  above  Wildwood  Landing  on  Wildwood 
plantation.  It  is  50  meters  outside  of  levee  near  the  river  bank  and  ^  meters  below 
an  old  crevasse  pond. 

Clarke, — Elevation,  41.8.  On  right  bank  opjposite  New  Springfield  Landing,  400 
meters  from  the  upper  side  of  clearing  on  the  point,  170  meters  below  the  lower  edge 
of  field,  289^  45' — 150  meters  from  a  cabin  below  field,  and  near  the  edge  of  the  bluff* 
bank  at  head  of  bar. 

Chamherlain, — Elevation,  37.8.  Stone  on  right  bank  three-fourths  of  a  mile  above 
Grossman's  Landing  in  grass  50  meters  outside  of  levee  directly  in  front  of  Benjamin 
Chamberlain's  house,  and  365  meters  below  school-house. 

Ckinn, — Elevation,  41.6.  Stone  on  right  bank  260  meters  below  Grossman's  Land- 
ing, ^6^  00' — 865  meters — from  Orange  Grove  sugar-house,  in  line  with  said  sugar- 
house  and  store,  360  meters  from  latter,  50  meters  from  the  bank,  and  213  meters  out- 
tide  of  levee. 
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Swamp, — Elevation,  26,i  On  lef  tbank,  directly  opposite  LobdelFa  Landing  and 
Belie  Vaie  sugar-house.  It  is  in  the  edge  of  the  woods  near  the  river  bank,  on  lower 
side  of  Thomas  Point. 

Belle  Vale, — Elevfition,  35.9.  On  right  bank,  245  meters  below  the  road  between 
the  T.  J.  Thompson  and  Belle  Yale  plantations,  273^  35' — ^365  meters  from  a  chnrch 
on  west  side  of  road,  89^  45' — ^210  meters  from  Belle  Yale  sugar-house,  460  meters 
from  levee,  and  200  meters  above  LobdelPs  Landing. 

Allsworth. — Elevation,  72.0.  Stone  on  left  bank  on  Scott  Bluffs,  100  meters  below 
Scotland  Landing  in  cotton  field,  20  meters  from  river  bank,  30  meters  above  a  fence, 
and  100  meters  above  a  bayou  leading  to  river. 

Belair, — Elevation,  44.0.  Stone  on  right  bank  on  levee  three- fourths  of  a  mile  below 
Poiut  Place  Landing  on  Belair  plantation,  253^  :H)'— 460  meters  from  Belair  sugar- 
house  aud  210^  35' — 160  meters. from  Mrs.  Yon  Phul's  residence. 

Monte%ano. — Elevation,  T2.3.  Stone  on  left  bank  at  Montesano  Landing  on  the  bluff 
aud  near  the  edge  of  same.  It  is  on  a  mound  just  above  a  guUey  in  the  bluff  on  land 
of  Colonel  Favrot. 

Von  Fhul.  —Elevation,  40.7.  On  right  bank  on  Poplar  Grove  plantation  at  edge  of 
bank  12  meters  outside  of  levee,  140  metera  above  forks  in  levee,  and  1,080  meters 
above  Anchorage  Landing.  It  is  279^  30'  — 590  meters  from  NE.  comer  of  Poplar 
Grove  sugar-house  and  208^  45' — 880  meters  from  Anchorage  sugar-house. 

Anchorage. — Elevation,  40.9.  On  right  bank  190  meters  above  Anchorage  ware- 
house, 16  meters  outside  of  levee  and  in  line  of  fence  running  back  from  the  road 
toward  a  long  row  of  negro  quarters.  It  is  281^  45' — 465  meters  from  southeast  cor- 
ner of  Anchorage  sugar-house. 

Barracks. — Elevation,  62.4.  On  left  bank  100  meters  above  the  barracks  on  military 
reservation,  90  meters  below  the  upper  fence  and  near  the  edge  of  the  bluff  bank.  It 
is  12«o  35'— 242  meters  from  the  **  Flag  Staff." 

North  Base. — Elevation,  36.7.  Stone  on  left  bank  700  meters  south  of  city  limits  of 
Baton  Rouge,  112  metets  back  of  levee  and  about  80  meters  west  of  railroad.  It  is 
27*^  00'  998  meters  from  the  university  cupola  and  147°  05' — 1,028  meters  from  the  west 
end  of  McCullan  sugar-house.  The  stone  is  14  inches  square  and  marks  the  north 
end  of  Baton  Rouge  Base. 

South  Base. — Elevation,  35.2.  Stone  on  left  bank  2,250  meters  below  the  city  limits 
of  Baton  Rouge,  inside  of  the  levee  at  an  angle  in  same  where  it  turns  back  around 
some  crevasse  ponds  and  about  10  meters  from  top  of  levee,  between  the  road  and  levee. 
It  is  56°  15' — 1,240  meters  from  McCullan  sugar-house  and  121^  45' — 1,640  meters  from 
the  next  sugar -house  below.  The  stone  is  14  inches  square  and  marks  the  lower  end 
of  Baton  Rouge  base. 

Boulien. — Elevation,  34.2.  On  right  bank  about  a  mile  above  Union  Store  Landing, 
380  meters  back  of  levee  in  field  on  Boulien  plantation  705  meters  east  of  Texas  luid 
Pacific  Railroad,  and  on  west  edge  of  a  plantation  road,  between  the  road  and  a 
ditch.     It  is  320<^  10' — 325  meters  from  sugar-house. 

Missouri. — Elevation,  36.5.  On  ri^ht  bank  at  Missouri  Landing  30  meters  outside 
of  levee  and  190  nfeters  below  bend  in  same.  It  is  370  meters  above  hedge  marking 
the  lower  limit  of  Missouri  Plantation  and  331*^  00'— 850  meters  from  sugar-house. 
Copper  tack  in  wooden  hub. 

Duncan. — Elevation,  37.7.  On  left  bank  870  meters  below  Laurel  Place  Landing, 
10  meters  outside  of  levee  and  23  meters  below  a  spur  of  levee  running  to  the  river 
bank.  It  is  on  the  Cottage  plantation  owned  by  D.  Conrad.  Copper  tack  in  wooden 
hub. 

ffickey. — Elevation,  43.9.  On  right  babk  580  meters  ISelow  Saint  Mary's  Landing, 
on  levee  500  meters  below  tramway  running  to  Saint  Mary^s  sugar-house  and  nearly 
opposite  the  gate  lea<ling  to  the  Sbenango  sugar-house.  It  is  237°  10' — 405  meters 
from  latter  sugar-house.    Copper  tack  in  wooden  hub. 

Martin. — Elevation,  32.4.  otone  on  right  bank  back  of  Sardine  Point  village,  500 
meters  from  the  levee,  800  meters  above  road  crossing  the  Point,  and  82°  10' — ^720 
meters  from  a  sugar-house  standing  110  meters  above  said  road. 

Cottage. — Elevation,  36.9.  On  left  bank  on  Cottage  plantation  on  lower  side  of 
Duncan's  Point;  290  meters  from  the  levee,  nearly  in  line  with  the  fence  idongthe 
rear  of  negro  quarters,  312°  15' — 500  meters  from  Cottage  sugar-house  and  just  above 
the  tenth  ditch  below  quarters.     Copper  tack  in  w^ooden  hub. 

Lopez. — Elevation,  36.0.  On  left  bank  1,450  meters  above  Hollywood  Landing  on 
the  left  of  the  gate  near  the  fence  corner  in  the  yard  owned  by  Mrs.  Lopez  and  near 
the  levee.  It  is  a  short  distance  above  blacksmith  shop  and  opposite  an  angle  in 
levee.     Copper  tack  in  wooden  bub. 

Chatworth, — Elevation,  36.4.  On  left  bank  950  meters  above  Long  wood  Landing, 
between  two  levees  120  meters  above  road  leading  to  quarters  and  sugar-house.  It 
is  170  meters  below  upper  junction  of  levees,  450  meters  al)ove  Manchac  Cut-off  road, 
60^ — ^765  meters  from  southwest  end  of  Chatworth  sugar-house.  Copper  tack  in 
wooden  hub. 
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.1  of  Mr.  Wooif*  yard,  3W  m 


•<(  lovon  ADil  (iOS  u 

Vii»tmliaL»nilji]g,  30H 
r-lioiiitn,  nnil  ID  Ml  old 
a  from  tliegate.    Cop- 

-i"i>L>  on  rl^lil  hnnk,  in  Iteta  owiioa  li;  Daiiiel  Uvt,  1,700 

L.iii.huK,  Hi)  iiiMers  fWiiri  Iihec,  •MOiimUin  below  JiiucUou  of 
I'k  70  iiicleM  from  tli«  »iii;ftr-hint»e. 

>.  M.9.  Sloaoob  U'tt  l»>iik.  OJ  niot«n  bnlflw UKnoliae  Laaaine, 
).  in  Iteld  ii«itr  nuut  fisiii;f ,  '-iH  uinlnra  from  Uvm,  150  mat«n  (roBi 
liuUc,  and  l*'""  Oi>'— 845  UH'tew  fwiii  Dortliwoal  coruor  of  Mwi* 

38.9.  Onl«ftbaDk.ak>ont  ainilBbclowBrookRvilleLnaiiitig,  21 
nflovonln  IVniit  ofHrs.  Cnnritd'a,  18.1'  10'— 310  tucton  (ronioiio  sugnr- 
■^  ST'^l.lBO  mptBi»  (tnai  anotiinr.     Cnpiior  tack  in  cyprcsa  hUiIi. 

lion,  U3.  (in  riaht  liniik,  7tlO  ni'Uint  below  National  Lnoding,  on  tliA 
uitMion,  on  lownraidn  of  Msnchaol'mnt.  II  isUSmntcra  bark  of  tnvno 
■  ^nf  D  roMl  Ri-oMint;  the  point,  95'^  03' — 390  metcru  from  Kogar-boiun. 
n  ny^mu  MMib. 

'         ion,  X).4.    On  rlf; lit  bank,  on  tlio  Modom  plantatiOD,  in  tlin  stabla- 
r  ftf  tlio  fvnnn  liHck  of  a  bond  of  the  iovno  \i  iuil«t  Iwlaw  Nationftl 


r»  hfiaw  MoWliliaiu»'s  liouiw,  ZW  10'~^S  m 
acyproM  hnb, 
— EU<>vatinn,34.1.     8tolK>  ou  richt  bank.  1,000  tn 

■     ■    l.i«  a  lriim»,'i,v  itiutirn^-  U,<k  u,  Vn 


rs  from  so^ar-lionM. 

rs  above  Bayoa  Pla- 

«iiK»r-lioii»».    It  is 

I.  ■' [.   Ill   I.  ■  I  I  ,  "II  .     I.     71  .  ii.i  I.  1 1  miiii  iKigarliousa,  mid 

■.■  ..I*  IiivBii  im  lialtiire  in 

■  i!..  Ii'vw.     ItiBligpSC— 

■11^  ii-;i.ii-' .  ,ii.i  -.'  ■  ;  I  -■ .  r.  .  r^  [pDHi  Lo  BluDo's  80  gar- 
ni, 35.8.  Oil  right  bAnk,T50  aiotars  below  Plni]ueiniiie  Landing. 
fbtt,  3S0  inoten  bo[«w  tlunso  etrvet,  and  10  motcn  onUidti  of 
Icio  a  woodon  Imb. 
Ml  m.J.  On  riglit  bank,  430  uiel«n  above  Saint  LouIh  ntoro  on  Saint 
kiSBO  matnra  above  road  leading  obt  to  tbc  iiluntation  i|iiiui«rs.  It 
It  fuiiM.  96  ni»l«ra  from  lercc,  171^  MC— ;Ni6  metora  from  Mn. 
,  aud  313^  43'— 2^  mitlora  from  store  at  Boodo  Landing.  Copper 
bob. 

„  t  bank,  opposite  TonDe«soe  Landing,  OD  Gvor- 
n,  9  nii.'tvtB  Inaide  of  (bnofi,  20&  nieliem  trom  levoc,  and  >**  nint«ra  abovn 

Sliaok  tliniiigh  iho  qiiartcrs.     It  in  W  07' — (If,  riiet"rH  from  a  oburoh 
mcton  wuat  of  a  ffincii  rutiniunt  parallot  to  the  roail.    L'oppoi  taokin 

iii'ii  .^'i  -     '  'n  li'ii  ii:itik,  I.UO  mttt«rH  abovB  Forlorn  Hopu  Landing, 
ii'iiiinL  I  iojic  plautiitiou,     Tba  first  bouiM  above  iBiiovu- 
-  I  I  i  ■  ■■       I      il-  r   t.n  I.  ill  11  woutleu  liub. 

>iink,300  meleri)  bulow  UoKuoUa  Landing,  rp 
lino  and  16  metem  iDHlde  of  fence  back  of  levee. 

an,3G.3.  Od  left  bank, at  Willow  Glen  LandioK.  13  tnetara 
idongation  of  nii|>nr  siiln  of  rood  loading  back  to  Willow 
lea  otib  with  a  halo  boroil  In  the  top. 

n.  117.4.    On  right  bank,  at  Belle  Oiovc  Landing  ou  lov«<,  SO 
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B2 — Geographical  poHHons  of  tertiary  points  heitccen  Keokuk,  loxca,  and  Cairo ^  Illinois. 


Station. 


Charch  spire,  Hamil- 
ton, lU. 


Cupola,  Mnj.  H.  W. 
Sample's  hoase, 
Keokuk,  Iowa. 


Unitarian    C  h  u  r  c  b 
spire,     K  o  o  k  n  k  , 
Iowa. 


Presbyterian  Cbarcb 
spire,  Keokuk, 
Iowa. 


Presbyterian  Cburcb 
spire,  Warsaw,  III. 


M.  E.  Cburcb  spire, 
Warsaw,  HI. 


Flags. 


Flag  7. 


Flag  8. 


Flag  9. 


Cbarcb  spire.  Canton, 
Mo. 

La  (Grange  College 


Flag  12. 


Flag  13. 


Flag  16. 


Court-bouse,  Qoinev, 
111. 


Catbollc  Cb  urcb  spire, 
Quincy,  111. 


Flag  20 


Flag  21. 


Flag  24. 


i 


Elevator  (8.  E.  gable) 
Hannibal,  Mo. 


Latitude. 


40  23  34.60 


40  23  40. 93 


40  23  49. 32 


40  23  53. 11 


40  21  33. 11 


40  21  40. 25 


40  13  55. 08 


40  11  2L08 


40  09  15. 84 


Longitude. 


91  20  52. 85 


01  22  42. 98 


91  22  47. 62 


91  23  03. 60 

91  26  14. 81 

91  26  03.39 

91  30  35. 62 
91  30  47. 92 
91  30  10. 03 


40  09  18. 19     91  31  02. 55 


40  07  46. 38     91  31  ,19. 63 


40  02  54. 59     91  29  56. 16 


40  02  50. 16 


40  00  26. 47 


91  28  54.33 


91  28  46. 15 


39  57  56.  58     91  26  46. 26 


39  56  06. 57 


39  55  03.63 


91  24  28. 17 


91  24  17.01 


39  51  02.  68     91  25  36. 72 


39  51  06. 05     91  25  56. 31 


39  45  37. 72     91  21  29.  08 


39  42  19. 21  i  91  20  38.  94 


Azimutb. 


O        /      II 

46  28  30 
125  05  11 
112  56  31 

67  06  30 

240  26  17 
323  55  27 

130  56  55 
53  51  23 

178  30  29 

248  41  02 
3'25  34  t\ 
50  52  36 
1?8  02  16 
182  43  00 

47  08  18 

131  56  28 
199  08  36 
320  00  51 

90  17  00 
140  27  11 
'222  24  19 

137  50  44 

89  19  03 

221  23  37 

8  51  50 
13  04  35 

12  41  21 
283  50  10 

41  53  44 
256  52  10 
108  26  46 

259  06  34 

22  25  36 

202  06  49 

243  52  22 
100  17  03 

208  13  53 

16:i  35  51 

328  31  30 

0  43  28 

155  52  06 
86  11  39 

158  24  41 
322  27  45 

153  02  09 

314  00  20 

147  37  40 

49  U7  32 

8  58  28 

58  51  50 
11  11  51 

7  44  11 

110  36  09 

111  11  37 
3  49  28 

269  42  38 
339  22  37 

227  38  15 

315  33  14 


Back 
aziinuib. 


c    /  // 

226  27  60 
305  03  58 
292  54  21 
247  03  23 

66  27  04 
143  55  58 
310  55  59 
233  49  28 
358  30  28 

68  41  52 

145  34  58 

330  50  44 

308  01  23 

2  43  02 

227  06  36 

311  55  46 

19  08  48 

140  01  36 

270  11  06 

320  25  11 

42  24  41 

317  48  38 

269  13  03 

41  23  53 

1(^8  51  oa 

193  04  06 

192  40  41 
103  M  01 

221  52  40 
76  55  37 
18  29  25 

70  in  9<i 

202  25  06 
22  10  02 

63  56  34 
280  16  44 

28  17  11 
343  34  38 
148  34  46 
180  43  21 

335  50  13 
266  10  58 

338  23  55 
142  30  16 

333  00  05 

134  01  34 

327  34  08 
220  03  .55 
188  57  19 

238  48  06 
191  10  35 

187  43  46 

290  33  16 

291  08  57 
183  49  15 

89  46  12 
159  23  57 

47  41  16 

135  34  02 


Worster 
Keokuk 
Hngbes.. 
Warsaw 


Hamilton 
Worster . 
Uugbes  .. 
Warsaw . 
Keokuk  . 


Dis- 
tance. 


Hamilton 
Worster  . 
Warsaw  . 
Hugbes.. 
K(M>kak  . 


Warsaw 

Hugbes 
Keokuk 
Worster 


Fox  River 

ThIIow  Banks 
Warsaw 


Yellow  Banks 

Fox  River 

Warsaw 


Canton  University 
Cougill 


Canton  University 
Lima  Lake. 


Canton  University 

Lima  Lake 

Gillbam 


Lima  Lake 

Canton  University 
Gillbam 


Lima  Lake 

Canton  University 

Lima  Lake 

Cauton  University 


Quincy 
Nelson. 


Canton  University 
La  Grange 


La  Grangg. 
Quincy  — 


La  Grange. 
Quincy  .... 


La  Grange . 

Nelson 

Heatber  ... 


Nelson . . 
Heatber 

Heatber 
Nelson . . 


Nelson . . . 
Heatber  . 

Seebom . . 
Hannibal 


Seebom . . 
Hannibal 


Metert. 
2. 001. 6 
3,226.0 
5. 025. 3 
7, 378. 6 

1.961.0 

1.  946. 8 
2,689.5 
5,200.1 
1.659.4 

1,948.7 

2.  221. 7 

5. 271. 6 

2. 440. 0 
1,401.3 

5.062.3 
2.074.4 
1,  357. 8 
2,544.4 

12.885.2 
6,863.4 

1. 183. 7 

6,842.1 

13, 108. 0 

871.4 

11.  37a  4 
4,664.0 

6.655.2 
8,742.8 

3.532.7 

7. 796. 3 

18,383.4 

8.997.6 

2. 923. 7 
18,746.4 

10,291.2 
7,226.6 

15,  356. 8 

9. 517. 1 
13.867.6 
19,550.5 

10.153.9 
1.523.4 

4,657.7 

9. 156. 8 

10,047.3 

3. 798. 5 

14.623.0 
10. 636. 2 
16,428.4 

9. 705. 9 
14,562  9 

6. 917. 6 
6, 851. 3 

6,379.1 
6,974.6 

7, 949. 3 
8,500.6 

9. 143. 2 
2,569.7 
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B ^^Geographical  poHHons  of  tertiary  paints  between  Keokuky  Jotcay  etc, — Continued. 


Staliioii. 


Latitude. 


flag  26. 


nag  28. 


n»g» 


Flig  32. 


Flag  33 


FUg34 


FUgSS 


FbgM 


Flag  38 


Fbg43.... 
Flag  44..^. 


Flag  45 


Flag  46 


Flag  47 


Flag  48 


Flag  49 


Flag  51 


Flag  58 


Flag  53 


O         I        1$ 

39  41  56.52 


39  89  02.19 


39  36  33. 07 


39  33  69.56 


39  33  16.90 


39  32  52.41 


39  32  07. 84 


39  28  30.74 


39  26  15. 00 


Longitade. 


Flag39 39  26  44.75 


39  23  15. 03 
39  21  52. 31 
39  21  20. 4G 
39  19  64. 77 


o      '     // 
91  18  58. 76 


91  16  17.29 


91  11  13. 65 


91  09  21. 40 


91  00  50. 34 


91  05  40. 80 


91  06  33. 66 


01  03  33. 62 


91  00  07.78 

91  00  42. 59 
90  56  13.90 
90  51  48. 79 
90  52  34. 63 
90  48  36. 33 


AEimath. 


39  19  19.01  90  49  21.32 


39  17  34. 03 


39  17  10.48 


39  14  40. 63 


39  11  27. 50 


39  10  33. 34 


90  45  51. 37 


90  46  51. 08 


90  44  29.  76 


90  42  41.  88 


90  44  05.  C8 


O        I       H 

212  23  30 

286  56  22 

28  01  57 

125  53  20 
269  41  25 
323  58  34 

127  10  01 

86  57  26 

233  09  00 

132  22  09 
200  39  13 
280  17  13 
326  00  44 


131  40  02 

177  57  08 
261  02  49 
335  56  52 

54  26  13 
204  58  22 
267  04  42 
316  08  03 

120  25  09 
174  18  45 
234  31  33 
330  59  53 

178  20  47 

281  15  56 
303  59  59 

269  07  11 
103  48  54 

261  a)  50 
123  54  44 

323  17  02 

200  04  13 

9  44  54 

316  37  37 

200  48  11 

3  02  50 

51  53  01 
162  09  :u 
327  42  53 

172  27  17 
48  31  32 

98  21  33 
161  15  47 
295  41  32 


Back 
azimatb. 


319  58  30 
201  33  41 

171  28  08 
270  58  18 
346  51  21 

32  25  27 
107  04  05 
208  01  41 

305  50  43 

89  46  47 

144  00  06 

307  04  48 
266  56  22 

53  11  46 

312  19  54 

20  40  48 

100  22  33 

146  03  59 

140  02  03 

21  35  34 

351  27  22 
91  01  18 

166  55  15 

311  36  00 

357  56  56 
81  00  22 

155  58  20 

234  25  46 

25  00  01 
87  09  51 

136  10  46 

300  22  32 
:t54  18  13 

54  34  31 
151  00  26 

52  53  45 

358  20  37 

101  21  22 
124  01  00 

89  09  49 
283  47  07 

81  23  57 
303  53  26 

143  20  32 

20  04  49 

189  44  15 

136  41  35 

26  49  15 
183  02  48 

t.W  50  38 
342  08  22 

147  44  39 

352  26  46 
228  29  46 


To  statioD. 


Seehom . . 

Gard 

Ilannibal 


Hannibal  .. 

Gard 

Bed  House. 


Hannibal  .. 
Red  House. 
Gard 


Red  House. 

Gard 

Rockport  .. 
Salt  River  . 

Salt  River. 
Gard 


Gard 

liockport  . 
t)alt  Kiver 


Red  Honse.... 

Gard 

liockport , 

Salt  River  ..... 


Dis- 
tance. 


Salt  River 
Rockport. 

Long 

McLean  .. 


Salt  River 
liockport . 

Long 

McLean  .. 


Long 

Rockport 


Boll  view... 
Clarke  ville. 


Boll  view. .. 
Clarksville 


Boll  view. .. 
Clurkdville 


Hamburg. 
BoUview. . 
Saltpeter  . 


Hani  burg. 
HelU'view. 
Saltpeter  . 

Saltpeter  . 
BcUfview. 
Hamburg. 

Belleviow. 
Saltpeter  . 


278  18  18  ,  Saltpoter  . 
341   13  47  I  Bellrview 
115  42  26  I  Hamburg, 


125  13  31  I  305  00  08  '  Saltpeter 
173  44  13  1  3.->3  43  50  1  Hamburg 
21  59  01  I  201  57  09  I  Knox 


14  12  21 
322  14  41 
192  25  40 


194  11  22     Knox 

142  17  21  1  IVcu 

12  26  19  i  Hamburg 


Meterg. 

8, 159.  2 
18,  090.  0 

1,  250. 8 

7, 239. 6 

12, 025.  0 

5,842.3 

14.648.4 
2,381.6 
7, 765.  6 

6,  840.  8 

10,  0:i4.  7 

12,  205. 4 

13,  088.  8 

12,452.8 
11.5U.3 

11,  588. 1 
6,  744. 1 
9,  018. 3 

12. 12L9 

12,  842.  7 
8,  103.  9 
8,113.6 

1,  22a  6 
8.  773. 8 

11. 629.  3 

8. 872. 1 

6,  862. 6 
12, 198. 8 

8.  223.  6 

2,  530. 4 

P,  446.  9- 

13,  076.  9 

12,  552. 5 

2,  790.  4 

6,964.7 
4,152.3 

7, 142.  7 

3,  536.  5 

13,  306.  3 
3,  053.  6 

8. 731. 2 

13.  155.  0 

5,  'mv  9 

7,  513. 0 

6,  fK)G.  4 
8,401.4 

7,  486. 5 

8,  H.'i7.  2 
5,341.4 

7,  409. 9 

14, 15:{.0 

2,  2G5. 3 

12,213.7 

5,  002.  9 

11.3UG.8 

9,  179.  4 
9,921.4 
6, 802.  6 


r 
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B2 — Geographical  po^iiiOHS  of  tertiary  points  between  Keokuk,  Iowa,  etc, — Continued. 


Station. 


Flftg56 

FUg88 

FUg69 

Flag  63 

Flag  67 

Flag  68 

Flag2 

Flags 

Simpson  36 

Sohool-houiie  Ko.    5, 
Alton,  ni. 

CUttholic    Charch, 
Alton,  HL 

Station  A  77 

Flag4 

Smoke  stack,  Ynlcan 
Iron  Works. 

Flag  5 

Flag6 

Flag? 

Flag-staff,     Jefferson 
Barracks. 

Flags 

Flag9 

Flag  10 

Flag  11 


Latitude. 


O       I        It 

39  04  48.95 


30  02  17.78 

39  01  56.98 
38  57  29.89 
38  55  55.69 

38  56  1L79 

38  57  35.75 

38  56  54.35 

38  54  40.35 

38  53  31.77 

38  53  25.88 

38  40  18. 51 
38  42  45. 29 

38  83  04.21 

38  34  29.45 
38  31  59.50 
38  30  36.77 
38  30  11.58 

38  26  51.81 

38  23  45.27 

38  21  43.31 

38  21  03.34 


Longitade. 


o       /       /' 

80  41  12. 47 


90  41  54.48 

90  43  04.23 
90  40  58.29 
90  28  43.64 

90  29  4a  48 

90  25  ia39 

90  22  4L 10 

90  13  15.23 

90  10  12. 27 

90  10  39.34 

90  10  4446 
90  12  53.54 

90  13  54.21 

90  13  53.47 
90  15  43. 98 
90  15  16. 85 
90  16  37. 24 

90  16  52. 63 

90  19  05.72 


90  21  35. 21 


90  21  11. 00 


Azimuth. 


o     I     n 

171  13  15 

213  09  16 

43  30  07 

337  07  34 
264  51  15 

74  47  03 

320  05  38 
78  26  56 

289  29  56 
194  21  10 

62  58  02 
133  42  19 
162  55  41 
206  45  26 

140  31  23 

45  46  34 

223  38  08 

118  27  58 
275  51  22 

222  36  50 
281  45  59 

353  57  16 
311  38  04 

310  31  51 
12  41  43 

300  43  21 
328  44  57 

86  39  24 

325  24  46 
353  30  16 

257  23  01 

49  55  24 

332  21  57 

340  37  21 
267  53  50 

345  12  40 
302  14  05 

281  34  54 
27  19  50 

122  43  13 
271  20  12 
332  49  45 

230  10  05 
111  10  27 
294  23  55 

299  22  16 
190  12  31 
147  35  25 
351  18  35 

263  50  11 

210  08  46 

318  38  44 

20  03  20 

254  58  03 

200  18  01 

37  45  21 

315  18  49 


Back 
azimuth. 


O   /   /' 

351  12  04 

33  10  06 

223  27  45 

157  08  33 

84  52  07 

254  45  08 

140  07  21 
258  25  45 

109  31  08 
14  21  40 

242  56  08 

313  39  58 

342  55  05 

26  46  26 

820  29  43 

225  45  21 

43  39  48 

298  26  49 
95  53  20 

42  37  18 
101  47  36 

173  57  19 
131  38  45 

130  32  48 
192  41  38 

120  44  35 

148  45  09 

266  38  17 

145  26  07 
173  30  30 

77  29  03 
229  53  08 
152  23  11 

160  38  34 
87  59  51 

165  12  57 
122  16  27 

101  36  59 
207  18  23 

302  42  38 

01  23  07 

152  51  84 

50  13  10 
291  09  59 
114  25  53 

119  24  25 

19  13  26 
327  35  06 
171  19  12 

83  53  52 

30  10  00 

138  40  54 

200  02  54 

75  01  20 

20  19  00 
217  44  31 
135  20  44 


To  Station. 


Hamburg 

Peets 

Kilhittii 

CahlU 

Wilson 

Kilham 

Cahill 

Kilham 

Keel 

Cahill 

Point  Landing... 

Thomson 

Kivermonth 

Grafton 

Thomson 

Point  Landing... 
Grafton 

Grafton 

Elsah 

Elsah 

Starr 

Nicholson 

Saw-mill 

Russell 

Glassworks 

Russell   

Glass  Works 

Stand  Pipe 

Station  A  77 

Stood  Pipe 

Clark's  Mound... 

Forder 

Dreyer 

Drej^er 

Clark's  Hound  . . 

Flag  7 

Dreyer 

Dreyer 

Twin  Hollows  ... 

Forder 

Dreyer 

Gummersheimer . 

Dreyer 

Twin  Hollows  . . . 
Gummersheimer. 

Boean 

Twin  Hollows  ... 

Merrimao 

Salt  Bluff 

Boean 

Merrimac 

Salt  Bluff 

Sulphur  Springs . 

Boean  

Merrimac 

Sulphur  Springs . 
Salt  Bluff 


Dis- 
tance. 


MeUrt. 

17, 625. 1 
3, 497. 7 
7,865.3 

5.803.1 
1,983.1 
4,563.5 

6,183.0 
2, 781. 9 

2,909.3 
3,644.5 

4,893.2 
7.484.6 
4,717.7 

5. 070. 1 

6,055.3 
3.902.3 
5,569.9 

3,023.8 
4,657.1 

1, 101. 7 
3,810.8 

1,231.1 
2,094.0 

2,874.8 
939.5 

3,300.6 
859.4 

2,502.3 

5.497.0 
4,708.0 

14. 392. 1 
6.921.9 

'    6,190.8 

8,600.0 

14. 036. 2 

2, 574. 7 
6,538.9 

4,975.0 
7,406.9 

1.600.8 
6,824.0 
9. 273. 5 

9, 369. 0 
1,156.1 
5,050.3 

5,766.8 

6. 533. 2 
1,406.9 
9, 657. 0 

8,705.5 
6.722.2 
7,706.0 
4.  Oil.  1 

8.  353. 0 
6. 589. 9 
3,207.4 
6,403.6 
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^2 — Gtograpkieal  positions  of  teriiaty  points  hetwceii  Keokuk^  lowa^  etc. — Continued. 


Station. 


Latitade. 


Longitude. 


Flic  13 
FUC13 


FlAgH 


Bennett's  CasUe. .  .  .  • . 


fia^ie 


Fligl? 
FUgld 


Fli|20 


nagn 


Cborch  §pire.    Saint 
GeD«vieve,  Mo. 


n»g24 


Catholic  cbnroh,  Ka»- 
kMkia.IlL 


Flag  25 


38  19  18. 65 
38  15  50. 81 

38  12  17. 12 

38  11  38. 18 

38  08  53.40 

38  07  52.06 
38  04  Oa  16 

38  02  44.71 

38  01  16.02 
37  58  45. 02 

37  58  42.73 
37  58  01. 51 
37  57  41.83 
37  54  51.  71 


F1h27 37  53  56.92 


Flag  28 


37  53  16. 35 


Cborch  Bplre,  Chester.    37  54  55. 36 
111. 


Flag  29 
Flag  31 


nag  33 


Flag  34 
Flag  35 


37  52  53. 29 
37  50  0148 

37  47  39. 00 
37  48  07. 75 
37  45  02.55 
37  43  12. 90 


90  21  51;  08 
90  21  02.63 

90  19  37. 80 

90  20  30. 34 

90  U  13.90 

90  15  34.08 
90  09  05.00 

90  06  28.60 

90  04  82.07 
90  02  49. 75 

89  57  51.48 
89  58  42.45 
89  55  07. 40 
89  57  56.67 
89  52  5L  44 
89  52  06. 85 
89  49  21. 22 

89  49  07. 12 
89  42  54.  76 

89  41  06. 95 
89  40  07. 47 
89  38  54. 83 
89  36  30.  23 


Azimuth. 


Back 
azimuth. 


To  station. 


Dis- 
tance. 


4  55  36 
124  57  05 

59  53  19 
220  13  30 
340  52  28 

289  57  32 
338  43  22 
190  48  13 

281  56  01 
318  55  57 
168  48  09 

343  03  17 
103  27  12 
213  51  57 

320  38  26 
129  29  26 

no  05  22 
207  59  29 
347  03  32 

88  49  05 
170  02  31 
331  51  10 

250  51  32 

198  16  12 

264  34  35 

174  41  35  I 
135  34  35 

325  00  17 

288  11  22 
16  47  33 

8  55  34 
273  23  23 

49  11  12 
358  18  54 

223  04  06 
87  11  15 

37  44  48 

265  58  54 

56  59  13 

251  40  40 

89  12  55 
54  57  45 

326  50  47 

193  44  45 

77  05  18 

100  32  30 

62  19  33 

131  36  00 

340  59  30 

228  23  15 

222  45  54 
356  43  01 

TJ  23  39 
295  48  13 

120  44  -34 

287  09  25 


O   1      II 

184  55  20 
304  56  40 

239  52  33 

40  15  20 

160  54  09 

110  01  39 

158  44  10 

10  49  10 

102  00  41 
138  57  18 
348  46  51 

163  04  09 

283  24  40 

33  52  44 

140  40  08 
309  27  44 

290  03  04 

28  00  33 

167  03  47 

268  47  44 

350  01  58 

151  52  08 

70  53  26 

18  16  48 
84  37  48 

354  41  14 
315  33  18 
145  02  26 

108  13  28 
106  46  38 

188  55  10 
93  20  00 

229  08  36 
178  19  02 

43  06  15 
267  10  23 

217  43  33 
86  01  26 

230  57  30 
71  42  45 

269  06  47 
2:i4  54  20 
140  51  10 

13  44  5J 

257  01  45 

280  25  08 
242  16  46 
311  32  26 

161  00  15 
48  24  44 

42  46  47 
176  43  10 

253  23  03 
115  53  40 

300  44  30 
107  15  24 


Hercnlaneiim . . . 
Sulphur  Springs 

Horculaueum . . . 

Salt  Bluff 

Caesars 

Kidd 

Cae.sars 

SaltUluff 

Kidd 

Caesiirs 

Sulphur  Springs 

Brickwy 

Caesars 

Kidd 

Brickey .'.. 

Caesars 

Brickey 

County  Line  .... 
Ma^^uolia 

Magnolia  ....... 

County  Liuo  .... 

ComUl 

Breworville 

Brewerville 

Kea>;an 

Brewerville 

Conell 

Vause 

Kaskaskia 

Vau8o 

Vanso 

Kaskaskia 

Vanae 

liozier 

Kaskaskia 

Vuutic 

Rozier 

Chester 

Rozier 

Chester 

Vanse 

Kozier 

Cheal^sr 

CheHter 

liozier , 

Rozier 

Killiou , 

Chester 

Backbone 

O'liarrah 

OUarrah 

Backbone 

Backbone 

Fountain  Bluff.. 

Bjickbono  

Fountain  BluQ'. 


Metftit. 
7,  492.  4 

1,  208.  d 

2.10.5.4 

6,  658.  2 

12, 107.  2 

10,  330.  8 
5.  205.  7 

U,  882. 1 

11,  250  3 

4,  84 1 . 3 
15, 180.  0 

7, 109.  5 
6, 152.  5 

3,  309.  3 

6, 348. 5 

5,  224.  5 

6,  809.  2 
5,  :179. 6 

2.  708.  0 

3. 208.  0 

7,  4 .'{4.  7 

4,  819.  5 
4,700.4 

4,  524.  2 
7. 094.  2 

8,  9SK  3 

4,  :t57.  I 
8,  900.  9 

5,  200.  0 

7,  545. 8 

6,  025.  8 

8,  252.  3 

8,176.2 
10,  851. 1 

7,  503. 1 

2,  055. 9 

4,  907.  0 

6,  071.  0 

4.  882.  7 
6,231.9 

14.  645.  8 
9, '45.  2 
1,683.1 

2, 423.  8 

8,  707.  6 

17,891.2 

7,  543.  7 
11,390.8 

5,551.8 

4,  755.  8 

3.  094. 1 
6, 145.  6 

1,48^4 
14,  5:>0. 1 

5,  780.  5 
10, 003. 6 


/ 
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Station. 


Flag  36 

Flag  37 

Flag  88 

r 

Simiwon211. 
Upper  Base. 

Lower  Base. 

Flag  89 

Simpson  246 

Simpson  248 

Stake  1 

Stake  2 

Simpson  250 

Stakes 

Simpson  249 

Flag  40 

Flag  41 

Flag  42 

Flag  43 

Flag  44 

Flag  46 

Flag  47 

Flag  48 

Flag  49 

Flag  52 


Latitude. 


Longitade. 


o     /      // 
37  44  01.70 


37  42  05. 51 

V 

37  42  56. 63 

37  44  54.95 
37  41  20.29 

37  41  07. 87 

37  41  10. 29 

37  41  10.91 

37  40  26. 18 

37  40  31.96 

37  39  51. 68 

37  39  56.09 

37  39  06.72 

37  38  52.95 

37  38  34. 12 
37  35  54.73 

37  33  41. 36 

37  33  50. 70 

37  33  07. 18 
37  29  04.35 
37  27  06. 42 

37  24  35.77 

37  24  08.97 
37  20  00. 04 


O       I        tt 

89  35  52.46 


89  33  20.49 

89  33  07.71 

89  39  56. 76 
89  31  05. 54 

89  31  00. 78 

89  31  14.24 

89  30  24.90 

89  30  45.31 

89  31  15.91 

89  31  15.04 

89  30  49.19 

89  30  38.73 

89  31  11. 75 

89  30  43.52 
89  29  07.94 

89  30  53.92 

89  31  37. 26 

89  27  28. 43 
89  28  25.44 
89  26  28.87 

89  24  55.80 

89  26  06. 11 
89  27  27. 21 


Asimuth. 


O        f      If 

103  51  00 
157  14  09 

297  20  43 

117  39  41 
149  42  35 
223  29  22 
280  12  38 

298  10  08 
109  13  57 


252  24  01 
843  04  36 

263  54  26 
343  34  14 
239  02  32 

214  39  03 
282  44  26 

106  11  41 
19  56  17 

103  22  12 
34  24  50 

198  30  29 
359  01  05 

357  27  16 
327  17  37 

77  53  22 
149  21  59 

170  26  88 
62  20  19 

195  51  43 
309  59  35 

186  40  26 

299  48  04 
115  37  34- 

175  3d  34 

257  10  08 
351  38  04 

186  66  04 
260  47  27 
341  10  33 

216  29  47 
47  38  58 

231  32  27 
339  48  18 

43  15  37 
186  34  35 
291  23  50 

258  12  11 
135  45  19 
339  27  13 

256  01  34 
327  29  18 

129  43  58 
226  15  44 


Back 
azimnth. 


To  station. 


Dis- 
tance. 


O        I       II 

283  48  33 
337  12  25 

117  24  19 

297  35  41 

329  39  18 

43  32  23 

100  14  40 

118  12  03 
289  09  49 


I 


72  24  41 
163  04  39 

83  54  48 

163  34  23 

59  03  09 

34  39  08 
102  44  34 

286  11  16 
199  56  05 

283  21  53 
214  24  32 

18  30  38 
179  01  06 

177  27  18 
147  17  53 

257  53  06 
329  21  43 

350  26  32 
242  19  59 

16  51  57 
129  59  52 

6  40  29 

119  49  53 
295  36  19 

355  89  24 

77  13  02 
171  38  22 

6  56  20 

80  50  47 

161  11  18 

36  30  38 

227  37  11 

51  33  57 
159  49  02 

228  15  10 
6  34  53 

ill  27  22 

78  14  45 
315  43  55 
159  28  32 

75  04  50 
147  31  18 

309  43  20 
46  19  49 


Backbone 

O'Harrah 

Fountain  Bluff. 

Backbond. 

O'Harrah 

"Worthon 

Fountain  Bluff. 


Fountain  Bluff. 
Backbone 


Fountain  Bluff. 
Lower  Base. .  . 

Simpson  246  ... 
Simpson  248  ... 
Fountain  Bluff. 


Upper  Base. 
Lower  Base. 

Upper  Base. 
Simpson  248 


Stake  1 
Stake  2 


Lower  Base. 
Stake  2 


Simpson  249 
Stake  3    .... 


Stake  2 
Stake  1 


Simpson  250 
Simpson  249 

Simpson  250 
Flag  40 


Stake  3 


Big  Muddy 
Sifica 


Silica 

Big  Muddy . . 
Indian  Creek 


Silica 

Big  Muddy . . 
Indian  Creek 


Big  Muddy  . . 
Indian  Creek 


Rich 

Moccasin  Springs. 

Moccasin  Springs. 

Rich 

Bluff  Lake 


Bluff  Lake 

Moccasin  Springs 
Clear  Creek 


Bluff  Lake.. 
Clear  Creek. 


Floral 

Bluff  Lake. 


Meterg. 

6,068.7 
10, 692. 6 

9,718.1 

10. 852. 0 

15, 568. 6 

10, 54L  0 

4,987.1 

6,212.4 
10.511.2 


1.680.5 
400.2 

8842 
1,340.1 
1,732.2 

374.9 

33ao 

1.036.8 
1,467.1 

770.6 
1,289.1 

1,167.6 
1.24L0 

1,812.2 
1.647.0 

648.0 
1,285.1 

1,543.3 
914.0 

2,023.8 
903.2 

1,011.8 

6,060.6 
3,350.5 

5.576.4 
7,178.6 
5,040.0 

5. 311. 4 
8,168.3 
6,572.2 

3,290.4 
6,836.4 

4,614  2 
5, 118. 2 

1, 603. 6 

6. 548. 1 
9, 155. 0 

6. 870. 2 
4.8541 

9. 185. 5 

8,2U.5 
9,218.7 

J,  WM. » 

13,783.3 
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B2 — Geographical  positions  of  tertiary  points  between  Keokuky  JowOj  etc. — Continued. 


Station. 


I^i^tode. 


fi»«53 


Sonnal  sc^iool,  C»pe 
Girardeau,  Mo. 


:FUf  S4 


IWg55. 


nig» 


Fh(?57 


CipeGlnrdftaa. 


o      /       // 
37  19  4i.  75 


37  18  45.14 


37  19  14.24 


37  17  5«.  17 


37  16  45.31 


37  16  13.46 


37  18  27.01 


Longitade. 


O        t         It 

89  29  46.42 


89  31  53. 17 


89  29  22.42 


89  30  20.99 


89  31  22.  75 


89  29  4L  36 


89  31  08. 86 


Azimuth. 


o     /     // 

344  27  03 
222  13  61 
267  35  06 

260  40  01 
321  51  57 
233  41  10 

262  20  27 
346  46  15 
332  54  24 

314  27  54 

329  22  40 
128  53  12 

288  11  41 
280  10  41 
183  55  05 

236  06  06 
316  16  U 
152  22  60 
295  35  54 

325  33  30 
221  34  50 


Back 
azimotb. 


164  28  04 
42  14  38 
87  39  21 

80  45  33 

141  54  14 

53  47  50 

82  24  28 
166  47  01 
152  56  00 

134  30  06 
149  24  02 
:i08  52  43 

108  13  40 

100  13  -M) 

3  55  13 

56  10  18 

i:t6  17  32 

3:i2  21  57 

115  37  42 

145  35  21 
41  36  26 


To  station. 


Cape  La  Croix 

Floral 

Clear  Creek  .. 


Clear  Creek 

Cape  La  Croix. 
Bluff  Lake 


Clear  Crt>ek . . . 
Capo  La  C'roix 
Si'xtona 


Sextons. .' 

('ape  La  Croix 
Cape  Girardeau 

Cape  La  Croix  . 

S^'Xtons 

Cape  GirarUeau 

Clear  Creek 

Cape  La  Croix. 
Capi;  (riranicau 
Sextons 

Cape  La  Croix. 
Floral  


Dis- 
tance. 


2,'i4.  8 


Metrrif. 

2,  81«.  0 
10,  3«7. 7 

13.  679. 4 

9.  07.'i.  9 

20,  475. 4 

9,  875.  7 


•'«•, 


(i.  5 
8,  027. 1 

7.  .'i27.  7 
«,  r4:i.  0 
1,516.2 

5.110.4 
7.  (KU.  6 
4,  9ttti.  5 

12.  :t54.  0 

3,  409.  5 

4.  047.  1 

4,  «73.  7 

7.  979. 4 

5,  909.  5 


2250     REPORT  OP  TMl   CHIEF   OP   ENGINEERS,  U.  8.  ARMY. 


« 
H 


3 


"I 


I 
I 


P    OPOfiP^^P    H        PWf^P 


-<P^P    HhiP 


OB 


-^w, 


ooo^o 


e4io 

-i4 


•oco 


s§^ 


s 


A  a.  A.o.a.a.a.  .  a.a.a.a.  .  a.o.  .  a. A. a. A. a. a. a. a. Q. o.  •  O 


A  Cii  A  flu  Oa  Cii  Oi 


•«• 


P«5^ 
3> 

Slope  per 
mile. 

090 


^ 


en 


CiiCilOiOa 


S 


p.OiP«OiP>p.fluCiiO«Oi 


ooiooao 


•o 


s 


%4 

••Sa 

•  ••« 


j: 


«> 
« 


a  «  «  • 


i 


g  Z  X.  S  kS  S  eS  ^  n  M  a$  o  rw  S  d6  S  £f  §  o :{  S  ra  ;^  a»  r> '•^o 


adadt<:a5^«de<oc4e4c<)mcie>ic4t^e4^r«t^|4o->4ieocQO»'^ 


cQC)iAr«a»aoM^iAiAee«ioaoe«<oe<iaooa»e<iiHaoe>ie<iiHC« 


o  * 

?  ©a" 

5r  t«  S 


» 


^Mcs|S^So«S|^ooo«t^r<-O<0«>c«  — O«t««0>o«e9co 


§•3 


♦5^  22 

-a 


I 


M 

a 

a 

PQ 


a 

O 


eoioot«<o^<ooiAOOt~e4  0t«eQiOcome>i-^iAeoiot«ooo 

J<*OBirf^ice3d»eooi^««^QOooe4<»£j©2idQ 

*^  ^      S  iH  S 1-J  N  e?  eo  CO  eo  S5«  ^  ^ 'S"  lO  S  «o  t- 1»  t- 00  00  0»  o5 


p[$p4p^P^a^^H4H4p{i^>-ii^p4<^i-3p^i-ip$i^p;'h4A;pi;i-3p4h4w4 


3 

« 

a 

& 

& 

o 

« 

3 

Z 

I 

I 

« 

5 


3 


a 

00 

« 

a^g 
SI 
II 

ce  4> 
.,© 

is; 

Sa 

«  2 

fs 


0 

o 

.4 


PKSDIX.  U  U ^REPOBT  OF  MISSISSIPPI  EIVER  COMMISSION.   2251 

—Extreme  low-water  gauge-readingsy  Cairo j  III,,  to  Carrollton,  La.,  season  of  1887-88. 


Gsage  atAtioA. 


ijpa.m   

tiwmt.  Mo 

iCntoo'A  landing.  Mo 

ikoii,Teim 

laybiA.  Tenn 

j^Ma^Arlc 

[0bUi  White  Biver,  Ark 

iikiDSMCitT,  Ark 

ineBtille,  Mi«s 

Ake  ProTiUeDce,  La 

rjeksborff.  Mias 

[Mcbn,  Miss 

bd  Eirer  Ljuiding,  La 

IttoaRoage,  La 

OuxoQteo,  La 


a 

o 
S  el 

5U 


MiUi. 

0.0 

21.8 

69.0 

176.4 

230.0 

306.5 

383.2 

438.3 

478.5 

D4m.  «J 
580.3 
700.4 
7fl&3 
833.5 
067.0 


-a 

H 

a 


Ftet. 

292.64 

288.52 

276.14 

230.15 

204.77 

161.78 

132.23 

116.65 

109.85 

01.14 

62.12 

37.58 

24.31 

21.16 

20.21 


a 


Feet 


4.12 
12.38 
45.09 
25.38 
42.90 
29.55 
15.58 

6.80 
18.71 
29.02 
24.51 
18. 27 

3.15 
.95 


•  « 
o  a 

si 


I 


MiUs. 


21.3 
47.7 

106.4 
54.6 
76.5 
86.7 
45.1 
40.2 
63.8 
57.0 

101.1 
64.9 
68.2 

123.5 


a 

0. 
TO 


II 


CO    • 


Feet. 


.193 
.259 
.432 
.465 
.562 
.341 
.345 
.  169 
.20:i 
.509 
.243 
.205 
.040 
.008 


Fe^t 

1.80 

1.38 

.10 

1.60 

.80 

—.20 

3.50 

.30 


1 

1 

—3 


85 

52 

02 

.76 

1.46 

1.10 

—.70 


Dates  of  low- water 
readings. 


Jan.  1. 1888. 
Jan.  1,1888 
Jan.  2, 18H8. 
Jan.  3, 1888. 
Jan.  4, 1888. 
Jan.  a,  1KH8. 
Nov.  23, 1887. 
Nov.  24, 1K87. 
Nov.  22  to  24. 1887. 
Nov.  23  and  24,1887. 
Nov.  24, 1887. 
Xav.  24  and  25, 1887. 
Nov.  25,  1887. 
Nov.  28. 1887. 
Nov.  20, 1887. 


I^OTL—The  aign  —  placed  before  a  reading  in  the  above  table  signifies  below  zero  of  the  gauge. 
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hfvrioftke  $koal  plaoe$in  the  Mississippi  River  between  Cairo,  III.,  and  New  Orleans,  La, 


Hame  of  ahoal  bar. 


Tatflabnd 

Hilfips 

Ibrmons ,. 

UEoc 

I^DS 

fimeai 

SmPhiUipa 

i^arU 

IkwooA 

IibBdNo.17 

C«ttODWQod 

Bead  Island  No.  21. 

FHch«is 

F«Q(tIslaodNo.  30.. 
'«tof  Bullerton.. 

labttl  No.  34 

Esad  Island  No.  40. 

Badlejs 

^Kab]«nt's  Island . . 

brsLake 

arerRMt 

Soalans 

C«I»land 

AAky  Point....... 

Hters 

Mn 

fl^lsluid 

B»ni«n's  Point 

IibadNo.  00 

liar's  Point 

i^taadsNo.  67,  68... 

IriaadNo.  69 

lovbgrass 

Wdale 

Pfeotice 

C»ks 

Choetaw 

UlaiKl   

ItertiiiK  


Below 
Cairo. 


1886. 


MiUs. 
25 
50 
73 
78 
80 
85 


Aug. 


Feet 


8 
6 


Sept 


Oct.    '  July. 


0 
8 


H 


95 
125 
128 
130 
133 
160 
168 
170 
182 
225 
228 
255 
20') 
268 
269 
275 
800 
300 
315 
320 
320 
330 
345 
302 
39H 
417 
4'J8 
442 
4.')3 
4t*l 

rm 

500 


9 

10^ 


9 


10 
9 


lOi 


9 

H 

0 


ioj" 


8i 


9 


9 

104 
12 

9 
12 


104 


104 


04 


6 

8 


64 


6 


64 
64 

54 


64 


9 


Feet.       Feet.   \    Feet. 


16* 


15 
18 
16* 


134 

21 


18 

134 

15 

18 

15 


12 
18 


15 


164 

124 


13 


18 


12 

i:j4 


1887. 


Oct 


Feet. 

64 
6 

7. 

6 

8 

9 

6 

84 
9 

8 
8 
9 
1 
8 
8 
7 
7 
7 
6 

64 

64 

8 

6 

8 

8 

9 

8 

8 


64 


G 


7 
G 


Nov. 


Feet. 
7 
6 
6 
6 

l» 

10 

I* 

8 
6 

7 
7 
6 

54 
7 
6 
7 
7 
7 
8 
8 
9 
10 

,** 
10 

H 

8 

9 

8 

8 

G 

10 
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Nftmeofshoftlbar. 

Below 
Cairo. 

1886. 

1887. 

Aug. 

Sept 

Oct 

July. 

Oct 

Nor. 

• 

Inland  No.  92 

MiiM. 

571 
581 
585 
588 
617 
655 
661 
715 
760 
850 

Feet. 

Feet 

Feet. 

Feet. 

Feet, 
14 

Feet. 
9 

Viata 

8 

Stark  lalaad 

9 

12 
12 

10 
10 

12 
12 
lOi 
18 

13i 
12 
12 
18 

8 

AJax  Bar 

8 

laland  No.  98 

10 

Pawpavf 

10 

Yonne's  Point  

10 

Services 

15 

10 

Ford's  Point ; 

10 

Ked  River 

8 

Gauge  readings  corresponding  approximately  with  dates  of  soundings. 


Name  pf  Range. 


Cairo 

Belmont 

Morrison's  .... 

Fulton 

Memphis 

Helena 

White  River... 
Arkansas  City. 

Greenville 

VickHburg 

Natchez 

Red  River 

Baton  Roage  . . 
New  Orleans... 


1886. 


Aug. 


Feet. 
lOiF 


6  F 
9 

lof 

15 
12i 
12 

12  R 
12iR 


Sept. 


Feet. 
lOiF 


H 
13 

m 

10 

5}R 
2R 


Oct 


Feet. 
5F 


2iF 
6iF 
5  F 
6|R 
9|R 
6iR 
7  R 
3iR 
6iF 
7 

4  F 
1  F 


1887. 


July 


Oct 


Nov. 


Feet. 


Note.— F  denotes  falling,  and  R  rising  river.    Reported  by  D.  A.  Hiner,  pilot  of  tow-boat  Jay 
Oould,  Saint  Louis  and  Mississippi  Valley  Transportation  Company. 


APPENDIX  D. 


report  of  lieutenant  james  l.  lusk,  corps  of  engineers,  secrbtart  of 

committee  on  construction. 

The  Mississippi  River  Commission, 
Office  of  the  Committee  on  Construction, 

2653  Olive  Street,  Saint  Louis,  Mo,,  May  31,  1888. 

Sir  :  Complying  with  inatmctions  contained  in  your  letter  of  the  28th  nltlmo,  I  have 
the  honor  to  submit  the  following  report  upon  the  operations  of  this  office  for  that  por- 
tion of  the  fiscal  year  beginning  July  1,  1887,  and  ending  May  31,  1888: 

Part  of  the  general-service  fleet  and  all  of  the  survey  fleet,  except  the  steamer 
Patrol,  have  remained  at  Chester  during  the  whole  period  under  consideration.  No 
damage  whatever  was  done  by  ice  during  the  past  winter,  which  was  the  third  con- 
secutive one  that  the  fleet  has  spent  at  Chester. 

Nineteen  of  the  general-service  stone-barges  and  one  store-boat  were  docked  and  re- 
paired on  account  of  general  deterioration,  and  one  stone-barge  on  account  of  injuries 
received  in  towing. 

Under  a  modiflcation  of  the  contract  of  February  24,  1887,  with  James  Mack,  of 
Cincinnati,  Ohio,  six  of  the  eleven  coal-barges  were  comp]et>od  and  accepted  late  in 
the  fall  of  1887.  There  was  then  practically  no  navigation  on  the  Ohio  River,  and 
the  barges  could  not  be  got  to  Cairo  until  December  20.  The  Emma  Etheridge,  sent 
to  Cairo  to  tow  them  to  Chester,  reached  the  former  point. just  as  navigation  closed  on 
the  Upper  Mississippi,  and  was  unable  to  get  back  to  Chester  until  early  in  March  of 
the  present  year. 

Requisitions  for  stone  wore  received  as  follows:  From  the  second  district,  June  20, 
1887,  for  8,300  cubic  yards,  and  October  27.  1887,  for  2,400  cubic  yards,  all  to  be  de- 
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Trred  at  Hope  field  Bend;  from  the  third  district,  August  29,  1887,  11,000  cubic  yards, 
i»be  tieUvered  at  Greenville,  Miss.  Agreement  was  made  with  S.  P.  McKelvey,  of 
*tt  Louis,  for  supplying  tlie  first  8,300  cubic  yards  for  Hopetield  Bend,  at  50  ceuts 
^T  cubic  yard,  loaded  on  the  barges  at  Hop  Hollow,  111. 

I¥e  river  fell  so  rapidly  that  only  a  part  of  the  quantity  could  be  loaded  at  the  lo- 
(luty  named,  and  arrangements  were  made  with  the  contractor  to  change  the  load- 
iis-point  to  Apple  Creek,  Mo.,  about  4  miles  below  Grand  Tower;  and  his  ofter  to 
k*i  ibe  11,000   yards  for  Greenville  and  the  additional  2,400  yards  for  Hopetield 
Bdy.  was  accepted  at  the  price  named,  70  cents  per  yard. 
^  navigation  prevailed  during  the  entire  season  after  August  1,  and  it  became 
iscesiary  to  secure  a  light-draught  steamer  for  use  between  the  quarries  and  Cairo. 
Axordiugly  a  small  boat  was  bought  for  this  service,  as  well  as  to  act  as  a  tender  to 
-sedf-ei  whfu  laid  up.      She  was  given  the  name  Vedette,    Extremely  low  water  hav- 
ii2  (x^n  gnpplement-ed  about  November  1  by  dense  smoke  from  forest  fires  over 
i^Tiv  all  of  the  river  between  Grand  Tower  and  Memphis,  it  became  necessary  dur- 
hg Nov^mlier  to  use  all  of  the  general-service  steamers,  as  well  as  the  Emma  Ether- 
*te  Mid  Ot^teola^  belonging  to  the  third  district.     For  days  together  the  boat«  could 
act  Bt.ve  from  the  bank  or  could  run  only  a  few  miles  about  midday.     This  state 
•iaiiiirs  lasted  throngh  the  greater  part  of  November.    The  loading  of  stone  was 
sS'^adwl  about  December  1  owing  to  the  appearance  of  ice  in  the  river. 
Tin:  tinav  cost  of  the  8tx>ne  delivered  at  Hopefield  Bend  was  §1.51  cents  per  yard, 
jsnef  that  sent  to  Greenville,  $2.38  cents  per  yard.     The  efiect  of  the  abMfUce  of 
n^P^-tiiion  is  shown  by  the  increase  of  20  ceuts  per  yard  in  the  price  of  the  stone 
*     Va^  during  the  latter  part  of  the  season.     This  increase  is  chargeable  partly  to 
iTaliiion  on  the  subject  of  convict  labor,  which  rendered  it  impossible  to  purcluise 
Si&f  4t  Chester,  and  partly  to  low  water  in  the  Ohio  River,  which  rendered  the  quar- 
^oQ  that  stream  inaccessible. 

Tta!  quantity  of  stone  delivered  at  Hopefield  Bend  during  the  season  was  10,()78 
TinU;  at  Greenville  11,104  yards;  or  a  total  of  21,7«2  yards. 

Tk>  mileage  of  the  steamers  in  moving  stone  was  as  follows,  the  numbers  indicating 
pKr-niiles. 

fefct^nka. ...-- - - • 28,  Ii88 

Essa  Etheridge 25,28i» 

(kiniia 7,254 

^^ftte 3,795 

iei!£ippi 3, 730 

Tiital 68,456 

C?3sidering  the  state  of  navigation,  the  list  of  casualties  during  the  season  was 

toL    One  barge  was  lost  by  grounding  at  Silver  Rest,  Teuu.,  on  October  15,  1887, 

^ another  seriously  damaged.     The  total  loss  of  stone  in  transit  Wiis217  yardd. 

br  mechanical  draughtsman  has  been  employed  in  making  a  survey  and  complete 

ibwii]gs  of  the  tow-boat  Alert^  belonging  to  the  Missouri  River  Coniniissiou  ;   in  pre- 

^sg  specitications   for  building   a   companion  steamer  to   the  tow-boat    Williain 

^.  also  belonging  to  the  Missouri  River  Commission  ;  a  complete  set  of  Mpetitica- 

^'^■^  for  building  a  companion  steamer  to  the  tow-boat  Minnetonka;  in  designing  a 

s>J«?f-U>at  for  the  nse  of  the  general-service  fleet;   in  studying  and   designing  barges 

tereplace  the  present  plant  and  estimating  cost  of  construction  and  maintenance  of 

«'i  barges,  if  built  of  wood,  wood  and  steel,  or   entirely  of  steel ;  in   making  work- 

ii^'irawings  of  a  wooden-framed  stone-barge  ;  and  in   routine  work  connected  with 

'^repair  and  maintenance  of  plant. 

There  was  available  on  July  1,  1887,  $155,767.87;  of  this$45,000  was  transferred  by 
i?-iiiottment. 

iipenditures  to  include  May  31,  1888,  were  $85,832.39,  leaving  an  available  bal- 
fife  June  1,  1888,  of  $24,935.48. 

iBe  expenditures  for  the  general  service  incidental  to  moving  stone  are  ajipor- 
t»std  among  the  first,  second,  and  third  districts  according  to  the  work  done  for 
^tk'.  the  general  expenses  of  the  office,  and  thoMc  for  repairs  to  and  c»ire  of  plant,  are 
•tnlded  equally  among  the  first,  second,  and  third  districts. 

rearing  the  period  covered  by  this  report  there  was  one  specifically  authorized  ex- 
pwditore  on  accotmt  of  the  fourth  district,  which  was  charged  directly  to  that  dis- 
t«t. 

I  present  herewith  a  directory  of  the  Commission,  with  the  officers  and  districts 
sid^r  improvement ;  statement  of  value  of  jilant  May  31,  1^88  ;  detailed  statement 
^tipenditures  by  the  general  service;  detailed  financial  statennMit  of  all  expendi- 
tOfte from  July  1,  18^,  to  May  31,  1888,  and  a  general  statement  of  appropriations  and 
Qpenditures  from  March  3,  1881  to  May  31,  1888.* 

'Instead  of  the  above  are  appended  financial  statements  by  Captain  Powell,  Sec- 
'Hizy  af  the  Commission,  to  June  30,  1888. 
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THE   MISSISSIPPI   RIVER  COMMISSION. 

Col.  audBvt.  Maj.  Gen.  Quincy  A.  Gillmore,  Corps  oi  EDgineers,  president  (to  April 
7,  1888). 

Col.  and  Bvt.  Brig.  Gon.  Cyrus  B.  Coiustock^  corps  of  Engineers,  president  (from 
April  7,  1888),  33  West  Houston  street,  New  York. 

Lieut.  Col.  Charles  R.  Sntcr,  Corps  of  Engineers,  1415  Washington  avenue,  Saint 
Louis. 

Major  Oswald  H.  Ernst,  Corps  of  Engineers  (from  May  15, 1888),  Galveston,  Texan. 

Henry  Mitchell,  civil  engineer,  office  U.  S.  Coast  and  Geodetic  Survey,  Washing- 
ton, D.  C. 

B.  M.  Harrod,  civil  engineer.  Cotton  Exchange  Building,  New  Orleans. 

Hon.  Robert  S.  Taylor,  P.  O.  box  1648,  Fort  Wayne,  Ind. 

8.  W.  Ferguson,  civil  engineer,  Greenville,  Miss. 

First  Lieut.  Jas.  L.  Lusk,  Corps  of  Engineers,  secretary,  2828  Washington  avenue^ 
Saint  Louis. 

THE  COMMITTEE  ON  CONSTRUCTION. 

Messrs.  Gillmore  (to  April  7,  1883),  Comstock,  Suter,  and  Harrod. 
First  Lieut.  James  L.  Lusk,  Corps  of  Engineers,  secretary  and  assistant,  2653 
Olive  street,  Saint  Louis. 

Officers  of  Corps  of  Engineers  in  charge  of  districts. 


Districts. 


IllinoiB  River  to  Ohio  River 

First  district— Ohio  River  to  foot  of 
Island  No.  40  (Plum  Point  Reach). 

Second  district— Foot  of  Island  No.  40 
to  White  River  (Memphis  Reach). 

Third  district— White  River  to  Warren- 
ton,  Miss.  (Lake  Providence  Reach). 

Fourth  district^Warreiiton  to  Head  of 
Passes. 


Names  and  addresses  of  officers  in  charge. 


M^.  A.  M.  Miller,  costom-honse.  Saint  Louis 
Capt.    William  T.  Rossell,  280  Front  street, 

Memphis,  Tenn. 
do 


Exteutof  dis- 
trict, etc. 


MUet. 


Capt  William  T.  Rossell,  Memphis,  Tenn., 

and  Wilson's  Point,  La. 
Capt  Dan  C.  Kingman, 3  South  Rampart  street 

New  Orleans. 


245 
220 

180 

220 

484 


Approximate  value  of  plant  belonging  to  the  United  States  and  used  in  the  work  of  improving 

the  Mississippi  River  {general  service). 


Class  of  property. 


Steam-hoat  Misnstnppi . 
Steam-boat  Minnetonka 
St«am-boat  Vedette 

1  store-boat 

2  sounding-boats 

1  calking-flat 


Approxi- 
mate value 
May  31,188a 


$45,000 

30,000 

4,750 

550 

25 

20 


Class  of  proi>erty. 


27  barges  (flush  deck) 
27  barges  (low  deck) . 
6  barges  (open  hold)  . 
Office  furniture 


Approxi- 
mate value 
May  31, 1888. 


$24,300 

29,160 

11,000 

475 


145,280 


EXPENDITURES  ON  ACCOUNT  OF  APPROPRIATION  FOR  IMPROVING  MISSISSIPPI  RIVER 
(NO  UMIT)  FROM  ALLOTMENT  FOR  GENERAL  SERVICE,  FROM  JULY  1,  1887,  TO 
JUNE  30,   1888. 

Repairs  to  eeneral  service  plant $14,863.41 

Repairs  to  Commission  survey  plant r, 627.59 

Running  expenses —  ' 

Steamer  Minnetonka^ 12,529.24 

Steamer  Mississippi 2, 722. 39 

Ste&mev  Eiheridge 10,005.64 

Steamer  Vedette 3,572.53 

Steamer  Osceola 1,911.26 

Plant,  tackle,  and  outfit 19,071.52 

Office  rent,  salaries,  and  contingencies.... 10,089.01 

Administration  and  inspection... 1,652.04 

Care  of  general  service  plant 9, 490. 24 

Care  of  Commission  survey  plant 901.80 

Towing  and  miscellaneous 551.70 

Total 87,988.37 
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The  aboTe  expenditures  were  apportioned  as  follows : 

To  first  district 119,789.79 

To  second  district 29,975.06 

To  third  district - 38,171.52 

To  fourth  district 52.00 

rtmancial  statement,  July  I,  1887,  to  June  30,  1888. 

Gaeral  service : 

ATailable  July  1,  1887 1155,767.87 

Received    from  appropriation  Mississippi  River    Com- 
mission to  cover  disallowed  expenditure  on  account 

thereof 3,490.95 

f  159, 258. 82 

Withdrawn  for  re-allotment 45,000.00 

Balance 114.258.82 

Expenditures  apportioned 87.988.37 

Balance  in  Treasury |24,317.82 

Balance  in  hand 1,952.63 

26, 270. 45 

'niinois  River  to  Ohio  River  and  protection  of  the  easterly  bank  of  the 
Mississippi,  near  Cairo : 

Available  July  1,  1887 8,589.15 

Balance  in  hand • 8,589.15 

Flom  Point  Reach  ^ 

Available  July  1, 1887 $326,307.25 

Drawn  from  Treasury  for  general  service 19, 789. 79 

Transferred  from  care  of  plaot,  first  and  second  districts.      19, 994. 00 

366,091.04 

Withdrawn  for  re-allotment 337,250.00 

Balance 28,841.04 

Expended 26,500.41 

Balance  in  hand 2,340.63 

Hkkman.  Kv. : 

Available  July  1,  1887  (none  of  which  has  been  expended) 18, 750. 00 

Columbus,  Ky: 

Available  July  1, 1887  (none  of  which  has  been  expended) 18,750. 00 

Mantenance  of  existingworks,  first  district : 

Available  July  1, 1887  (none  of  which  has  been  expended) 27, 250. 00 

Csre  of  plant,  first  and  second  districts : 

Be-allotment,  act  August  5,  1886 $45,000.00 

Transferred  to  Plum  Point 19,994.00 

25, 006. 00 

Expended 20,890.31 

Balance  in  Treasury $4,006.00 

Balance  in  hand 109.69 

4,115,69 

Surreys  first  and  second  districts : 

Re-aUotment,  act  August  5, 1886 10,000.00 

Expended 4,190.67 

Balance  in  Treasury $5,500.00 

Balance  in  hand 309.33 

5, 809. 33 


*  Includes  only  funds  under  act  of  July  5,  1884. 


^♦^a*. 
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Memphis  Harbor  aud  Reach: 

Available  July  1, 18«7 $864.56 

Drawn  from  Treasury  for  general  service 29, 975. 06 

$30,839.62 

Expended 30,818.07 

Balance  in  hand ^ 21.55 

Memphis  Reach : 

Available  July  1, 1887 60,000.00 

Expended 47,804.61 

Balance  in  Treasury $11,500.00 

Balance  in  hand • 695.39 

12,195.39 


^ 


Memphis  Harbor : 

Available  July  1,1887 31,012.41 

Expended 14,805.58 

Balance  in  Treasury $13,250.00 

Balance  in  hand 2,956.83 

16,206.83 

Lake  Providence  Reach : 

Available  July  1,1887 $230,696.39 

Drawn  from  Treasury  for  general  service 38, 171. 52 

268,866.91 

Withdrawn  for  re-allotment 197,140.00 

Transferred  to  care  of  plant  and  surveys 24, 360. 00 

221,500.00 

Balance 47,366.91 

Expended 47,366.91 

Protection  of  existing  works : 

Re-allotment,  act  August  5, 1886 25, 000. 00 

Balance  in  Treasury $24,000.00 

Balance  in  hand 1,000.00 

26,000.00 

Vicksburg  Harbor  (dredging  and  dam) : 

Allotment,  act  August  5, 1886 72, 500. 00 

Expended 53,381.08 

Balance  in  hand 19,118.92 

Delta  Point : 

Available  July  1, 1887 $31.90 

Re-allotment,  act  August  5,  1886 10,000. 00 

10, 031. 90 

Expended 8.00 

Balance  in  Treasury $10,000.00 

Balance  in  hand 23.90 

10, 023. 90 

Greenville,  Miss. : 

Available  July  1,1887 37,500.00 

Expended 37,367.05 

Balance  in  hand 132.95 

Care  of  plant  and  surveys  (third  district): 

Transferred  fi-ora  Lake  Providence  Reach 24, 360. 00 

Expended , 15,873.33 

Balance  in  Treasury $4,860.00 

Balance  in  hand 3,626.67 

8, 486. 67 
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Ktw  OtleuiB  Harbor : 

ATftUab^o  July  1,1887 |37,472.40 

Expended 33,180.44 

Bttlaiieeinband 4,291.96 

Hmfthof  Bed  River: 

Av&ilable  July  1, 1887 350.83 

"  , 350.83 


ltd  and  Atcbafalaya  riTere: 

AvaiUble  July  1, 1887 $100,371.16 

Depoeit  te  overpayment .10 

160,371.26 

133,147.54 


Belanee  in  Treasury 20,000.00 

Balanee  in  hand 7,223.72 

27,223.72 

lakhra  and  Yidalia: 

ATftilable  July  1,1887.... $825.65 

Expended 75.00 

Bidaoceinhand 750.65 

LerwB  rfixBt  district): 
nam  Point: 

Available  July  1, 1887 13,146.34 

Transferred  from  levees,  St.  Francis  Front 75,000.00 

88, 146. 34 

Expended 67,328.52 

Balanoe  in  Treasury 15,000.00 

Bahmee  in  hand 5,817.82 

20. 817. 82 

9L  Francis  Front: 

Be-allotment,  actAugnstS,  1886 75,000.00 

Trmnsferred  to  levees.  Plum  Point 75,000.00 

Levees  (second  district): 
Tacoo  Front: 
Be-allotment,  act  August  5,  1886  (none  of  which  has  been  drawn  or 

expended) 60,000.00 

•  ■  ' 

White  River  Front: 

Re-allotment,  aotAugnst5,  1886 75,000.00 

Expended 69,456.19 

Balance  in  Treasury $2,500.00 

Balance  in  hand 3,043.81 

5,643.81 

TsBOo— Mississippi  Delta: 

Available  July  1,  1887 82.00 

Expended 12.50 

Balance  in  hand 69.50 

leTees  (third  district): 
Tensas  Front: 

Available  July  1, 1887 43. 88 

Be-allotment,  act  August  5,  1886 155,083.00 

155,126.88 

Eipended 152,184.60 

Balance  in  hand.... 2,942  28 

%sa  88—142 
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Levees  (third  district) — Continued. 
Tensas  Fron t  ( Ark. ) : 

Available  July  1, 1887 $64,263.19 

Deposit  for  overpayment .08 

$64,263.27 

Expended 60,982.25 

Balance  in  hand 3,281.02 

• 

Yazoo  Front: 
Allotment  expended  before  July  1, 1887. 

Yazoo  Front — Ben  Lomond  Loop : 

Available  July  1,  1887 1,216.77 

Balance  in  hand 1,216.77 

Yazoo  Front — Hughes  Break: 

Paid  by  Treasury  draft  before  July  l,  1887. 

Opossum  Fork: 

Available  July  1, 1887 10,390.01 

Allotment,  act  Augusts,  1886 56,500.00 

66. 890. 01 

Expended 66,765.28 

Balance  in  hand 124.73 

Protection  of  levees : 

Available  July  1,  1887 4,922.98 

Re-allotment,  act  August  5,  1886 10,057.00 

^  ^»_. 14  979,98 

Expended 9*,  153. 24 

Balance  in  Treasury 4..        5,057. 00 

Balance  in  hand 769.74 

5, 826. 74 

Levees  (fourth  district) : 
Atchaialaya  Front : 

Allotment  expended  before  July  1, 1887. 
Tensas  Front: 

Available  July  1, 1887 1,900.06 

Re-allotment,  act  August  5,  1886 165,000.00 

Drawn  from  Treasury  for  general  service 52. 00 

166,952.06 

Expended 76,672.10 

Balance  in  Treasury 60,000.00 

Balance  in  hand 30,279.96 

90, 279. 96 

Protection  of  levees : 

Available  July  1, 1887 6,496.18 

Re-allotment,  act  August  5, 1886 6,000.00 

12,496.18 

Expended 1,111. 15 

Balance  in  Treasury 6,000.00 

Balance  in  hand 5,385.03 

11,385.03 

■    ' 

Total  available  July  1, 1887  (levees) 102, 461. 41 

Re-allotment,  act  August5, 1886 602,640.00 

Deposit  for  overpayment .08 

Drawn  from  Treasury  for  general  service 52. 00 

705,153.49 

Expended 503,665.83 

Balanoein  Treasury ,.     148,557.00 

Balance  in  hand 52,930.66 

201,487.66 
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Gomaoltdotod  tUUememt  of  funds  Mareh  3,  1881,  to  June  30,  1888. 

Atft  of  Maroh  3. 1881 tl»000.000.00 

iet  of  August  2, 1862 4,123,000.00 

Act  of  January  19, 1884 1,000,000.00 

Aetof  JolyS,  1884,  less  |5,000  transferred  to  snag-boat  eenrice 2,065,000.00 

Aetof  Angnst  5, 1896,  less  ^,942.60  for  expenses,  office  Chief  of  £a- 
SmeeiB 1,994,057.40 

Total  specific  appropriations 10,182,057.40 

lilanoea  from  former  appropriations  applied  to  works 
below  Cairo  ander  act  of  Aognst  2, 1882,  less  |123.42, 
rererted  to  Treasury |272,504.96 

8sBM  for  works  aboTe  Cairo,  under  act  of  Jnly  5,  1884 . .  22, 632. 53 

Total  balances v 295,137.49 

leoeiTed  from  sales,  loss  of  property,  and  deposits.  660.59 

Total  arailable 10,477,855.48 

S^ended  to  June  30, 1888: 

BiTer  works ^ 7,597,729.01 

Leyeos 2,443,124.17 

10, 040, 853. 18 

Msooa  July  1,1688: 

Allottad 436,815.45 

AotaOotfted 186.85 

437,002.30 
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Appendix  E. 

rkport  of  captain  william  t.  rosssix,  corps  of  bkngixeers,  upbn  operations 

in  thb  first  district. 

United  States  Engineer  Office, 

MempkU,  Tenn.,  May  21,  1888. 

Sir:  I  have  the  honor  to  snbmit  the  following  report  of  operations  for  the  first  dls* 
tricty  improTing  Mississippi  River,  from  Jane  30, 1887,  to  May  31,  1888. 

This  district  was  in  charge  of  Capt.  S.  S.  Leach,  Corps  of  Engineers,  until  March 
25, 1888,  at  which  time  I  relieved  him  and  assamed  temporary  charge  by  virtue  of 
paragraph  1,  Special  Order  No.  12,  Headquarters  Corps  oi  Engineers,  March  8,  1888. 

The  district  extends  from  Cairo  to  Island  No.  40,  a  distance  of  220  miles.  In  this 
stretch  of  river  it  was  decided  by  the  Mississippi  River  Commission  to  improve  the 
Plum  Point  Reach  as  the  one  giving  the  most  tronble.  From  the  inception  work  was 
continued  up  to  May,  1)^85,  and  consisted  of  bank  protection  and  dike  work.  All  of 
this  work  has  been  carefully  described  in  the  annual  reports  made  by  the  Commission. 

Since  1885,  as  appears  in  the  annual  report  for  1886-'87  and  this  one,  no  work  has 
becQ  done  except  tne  driving  of  75  piles  for  the  repair  of  the  dikes  at  the  Junction  of 
Osceola  Dike  No.  4,  and  the  Osceola-Bnllerton  dikes,  the  cost  as  given  in  Captain 
Leach's  report,  dated  July  30,  1886,  being  |551.26,  exclusive  of  the  material  on  band, 
and  slight  repairs  to  the  Plum  Point  dikes,  the  cost  of  which,  as  given  in  Captain 
Leach's  report,  dated  July  25, 1887,  was  $7,460.77.  With  these  exceptions  the  reports 
have  consisted  in  a  record  of  the  condition  of  the  channel  through  the  reach,  the 
works  previously  constructed,  and  the  plant  belonging  to  the  United  States.  This 
plant,  purchased  or  built  for  constructins  bank  protection  and  construction  works  has, 
as  far  as  this  district  is  concerned,  lain  idle  and  been  a  constant  expense  for  care. 

All  the  money  spent  in  this  district  has  been  for  the  care  of  plant,  surveys,  and  the 
building  and  care  of  levees.         ' 

The  levees  have  been  built  by  contract  and  cared  for  bv  hired  labor. 

In  addition  to  these,  money  was  appropriated  by  act  of  Congress  approved  August 
5,  1886,  for  the  pretection  of  the  banks  of  the  river  at  Columbus  and  Hickman,  Ky., 
118,750  for  each.  Captain  Leach  prepared  and  submitted  to  the  Commission  projects 
for  these  works,  but  thev  were  laid  aside  by  the  Commission  as  the  amounts  available 
were  not  considered  sufficient  to  beein  work.  As  all  the  work  done  during  the  period 
covered  by  this  report  on  the  Plum Toint  Reach  has  been  care  of  plant  and  surveys, 
my  report  must  of  necessity  ^ve  only  the  condition  of  the  river  and  works  at  the 
present  time.  With  this  end  in  view  I  forward  with  this  report  two  maps  giving  the 
results  of  a  survey  made  under  the  direction  of  Captain  Leach,  during  October  and 
November.  1887,  low  water,  and  one  made  since  the  last  high  water,  April  and  May, 
1888*    This  last  shows  the  reach  as  it  was  early  in  May. 

condition  of  the  work. 

This  statement  has  been  prepared  by  Assistant  Engineer  Aug.  J.  Nolty:  "The 
damase  during  the  year  to  existing  works  has  been  very  light,  and  has  been  confined 
entirely  to  two  isolated  patches  of  bank  revetment,  one  at  middle  of  Fletcher's  Bend 
and  one  below  Elmot  Landing,  and  to  destruction  by  fire  of  part  of  Osceola  C.  D. 
No.  4.  The  former,  which  upon  cessation  of  work  in  1884,  was  1,481  feet  long,  began 
to  show  siffus  of  damage  in  the  spring  of  1885^  since  which  time  the  work  of  disin- 
tegration has  been  slowly  but  surely  going  on,  until  now  there  remains  but  about  300 
feet  of  badly  broken  up  work.  Placed  as  this  piece  of  work  was,  in  a  badly  caving 
concave  bend  with  unprotected  and  rapidly  receding  bank  above  and  below  it,  it  is  a 
strong  recommendation  of  such  work  that  it  has  stood  as  long  as  it  has.  The  other 
section  was  originally  750  feet  lone,  and  was  placed  to  check  some  suddenly  developed 
caving,  more  for  the  protection  of  the  plant  laid  up  there  at  the  time  than  as  a  con- 
tinuation of  the  Fletcher  Bend  revetment.    This  piece  is  practically  destroyed. 

''  The  Plum  Point  system  of  dikes  is  in  excellent  condition.  The  deposits  have  in- 
creased in  height  and  area :  the  bar  behind  No.  6,  or  lowest  down-stream  dike,  has 
finally  Joined  with  Yankee  Bar,  showing'dry  there  at  a  17-foot  stage.  A  small  amount 
of  water  still  passes  through  tne  gaps  closed  last  year,  flowing  along  the  Tenneesee 
banlc  and  through  Yankee  Bar  Chute. 

'*  The  Qold  Dust  system  shows  no  appreciable  change  from  the  appearance  it  pre- 
sented the  previous  year.  The  training-dike  and  Nos.  4. 5,  and  6,  are  nadly  damaged, 
and  a  large  volume  of  water  flows  through  the  two  gaps  in  the  former  and  irom  thence 
into  Island  No.  30  and  Elmot  chutes. 

''  On  the  23d  of  November  forest  fires  in  the  vicinity  ignited  the  dry  brush  in  front  of 
Osceola  C.  D.  No.  4,  and  about  800  feet  from  the  Arkansas  bank  out  was  completely 
destroyed.  This  occurred  during  our  low-water  season,  and  for  this  reason  the  fire-boat 
could  not  approach  within  less  than  half  a  mile  of  the  fire.  Nothing  could  be  done  to 
save  the  work. 

''  Caving  has  begun  above  the  head  of  the  upper  section  of  Fletcher's  Bend  revetment, 
and  while  the  damage  to  this  work  is  as  yet  so  slight  as  to  barely  need  mention,  still. 
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la  view  of  oqt  exf^erience  with  the  middle  section,  a  cloae  watch  will  be  kept  over 
tibe  progreeA  of  this  caving.  In  order  to  save  this  fine  piece  of  work  it  may  hecome 
Meessary  to  extend  the  revetment  some  distance  np-stream. 

**  Osceola  Bar  revetment  is  in  first-class  condition.  Below  it  the  bank  is  caving  ex- 
tensively. The  alarming  feature  about  this  is,  that  as  the  bank  recedes,  more  water 
will  be  drawn  fh>m  the  main  river  into  Bnllerton  Chute.  As  the  same  conditions  pre- 
Till  at  the  middle  entrance  to  Osceola  Chute,  the  early  closure  of  Bullerton  Chute  ap- 
pears to  me' of  prime  importance. 

**  Bnllerton  Tow-head  revetment  is  in  fair  condition.  The  few  faults  now  visible 
^te  as  far  back  as  1^86,  and  have  not  enlarged.  The  bulkheads  built  in  front  of 
neUona  of  bank  where  extensive  seepage  rendered  the  usual  method  of  bank  protec- 
&m  abortive,  stand  perfect,  and  have  fully  answered  the  purpose  of  their  constrnccion. 
The  same  can  be  said  of  the  blind  drain  placed  to  drain  a  badly  sloughing  piece  of  bank. 

"  At  Ashport  and  at  the  upper  end  of  Craighead  Bend,  where  only  foot  mattresses 
bat  no  npi>er  bank  protection  was  placed,  tne  protective  effects  of  these  works  is 
dearly  vudble.'' 

RESULTS. 

The  Commission  can  be  con^pratulated  on  the  permanence  of  the  works  in  this  reach 
ad  on  the  happy  results  obtaaned.  Although  the  works  have  never  been  finished, 
BOf  carried  out  fully,  ^et  during  the  past  year,  a  season  of  very  low  water,  no  trohble 
}m  been  found  in  navigating  this  reach. 

During  the  fall  and  winter  of  1887-'88  the  river  reached  its  lowest  recorded  stage, 
remaining  from  October  10  to  December  10,  1887,  from  1  to  2.28  feet  below  the  zero  of 
^ff9,  ana  from  December  23,  1887,  to  January  5,  1888,  from  1  to  3.15  feet  below  the 
■me  plane.    Yet  the  shoalest  water  found  was  8^  feet  on  Island  No.  30  crossing. 

On  the  lower  Plum  Point  Crossing  theleast  channel  depth  was  12  feet  at  the  close 
ef  the  low- water  season. 

Caving  has  been  most  marked  in  bend  above  DanieVs  Point ;  in  Ashport  Bend  ;  in 
Fletchers  Bend ;  at  Elmot  Bar  (chute  side);  in  Craighead  Bend. 

Slight  caving  has  taken  place  on  foot  of  Ashport  Bar;  at  mouth  of  Mill  Bayou ;  on 
TmnesBee  bank  in  chute  of  Island  No.  30 ;  at  Plum  Point ;  on  channel  side  of  O^eola 
Btr  (at  and  below  Ran^  47). 

In  Ashport  Bend  cavmg  has  been  greatest  in  amount  Just  t}elow  Ashport  and  Just 
tbove  Gkud  Dust,  where  the  maximum  bank  recession  is  150  feet.  The  average  yearly 
nte  in  this  bend  is  between  50  and  75  feet,  a  considerable  increase  over  previous  rates, 
^le  bank  recession  at  and  above  DanieF^  Point  has  been  somewhat  greater  than  200  feet. 

In  Fletcher's  Bend  the  caving  has  been  mainly  confined  to  the  portion  of  bank  be- 
tveen  Range  34  and  Range  37,  and  its  average  amount  is  about  100  feet. 

On  Elmot  Bar  (chute  side)  caving  has  taken  place  at  medium  stages,  and  amounts 
to  fnlly  100  feet  between  Range  34  and  Range  37. 

At  upper  Osceola  Bar  the  maximum  bank  recession  is  135  feet,  caused  by  impinge- 
ment of  water  from  "gap  in  bar  opposite  Plum  Point''  during  last  low- water  season. 
This  *'  gap  "  has  been  nearly  filled  duripg  higher  stages,  the  current  being  across  it. 

In  Craighead  Bend  caving  has  progress^  from  Range  59  to  head  of  old  levee  at  Craig- 
head Point,  and  its  average  amount  is  less  than  100  feet.  At  foot  of  Osceola  Bar 
nearly  30  feet  of  bank  has  caved  since  subsidence  of  last  high  water. 

The  changes  in  channel-line  are  confined  to  a  slight  movement  of  the  line  down- 
rtream.  The  high  water  of  1888  was  above  the  30-foot  stage  for  fifteen  days.  The 
levees  on  right  bank  had  been  completed  and  repaired,  preventing  all  overflow  be- 
tween Daniel's  Point  and  Morgan's  Point,  a  distance  of  nearly  30  miles.  The  dis- 
charge of  main  river  at  Elmot,  of  Elmot  Chute,  of  Island  No.  30  Chute,  measured  in 
high  water  of  1888,  shows  no  change  in  proportional  discharge  of  these  channels  at 
high  water  of  1887. 

The  elevations  of  hi^h-water  surface  were  obtained  at  nearly  the  maximum  stage. 
Hie  following  table  gives  elevations  of  water  surface  above  "Cairo  datum  "at  the 
several  stations;  also  compares  high  water  of  1888  with  that  of  1887: 


StatioiL 


Daniel's  Point .... 

A«hport 

Gold  Dnat 

yktUhtifn  (Bange  89) . . 

Sfanot 

Pinm  PoiDt  (Banse  44) 
FootBatlertoD  Chate.. 
lUton* 


Bank. 


Bight. 
Left.. 
..do... 
Bight. 
..do ... 
Left.. 
Right. 
Left.. 


High-water 
elevation, 

April  10, 
18S8  (Cairo 

datum). 


272.67 
272.20 
270.00 
200.65 
268.61 
287.84 
266.04 
262.00 


Distance. 


1.8 
8.6 
2.6 
2.7 
2.4 
8.0 
7.8 


Slope 

per 

mile. 


0.361 
0.457 
0.404 
0.348 
0.529 
0. 433 
0.507 


1867 

above 

1888. 


0.77 
0.84 
1.00 
0.90 
1.02 
LOS 
1.11 
0.99 


Increased 

fall  per 

mile. 


Fut. 


0.064 
0.044 

(-)  0.003 
0.011 
0.004 
0.033 

(-)  0.015 


*  United  States  gaage,  33.61  feet. 
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Doria/;  hiffh  water  of  1888  and  the  preceding  rise  the  crestof  barat  Daniel'i 
i>een  lowered  3  to  5  feet ;  the  middle  bar  below  Ranse  'Ssi  aUnoat  entirely  ol 
the  Greats  of  middle  bar  below  Range  42,  and  of  Balaton  Bar  lowered  2  to  : 
Great  of  bar  below  Craighead  Point  raised  2  to  3  feet.  A'  fill  of  3  to  4  feet 
place  in  Lynch's  Channel,  Bullerton  Channel,  and  Osceola-Bollerton  Ga] 
aiderable  deposit  is  secured  in  Plum  Point  dikes.  Between  Noa.  5  and  6  a  ft 
feet  la  found.  Below  No.  6  a  fill  of  3  to  5  feet,  and  at  outer  end  of  Noa.  5  am 
8  feet. 

Soundinea  taken  in  gapa  in  training-wall  of  Gold  Dnat  dikea  indicate  nei 
nor  fill  at  tneae  pointa.  Through  BuTlertou  Chute  no  fill  haa  occurred  at  11 
line,  but  on  tow-uead  aide  depoaita  of  mud  have  beei)  obtained. 

A  table  of  deptlia  and  velocities  obaerved  on  the  Plum  Poiut  Reach,  No 
1887,  to  June  1,  188»,  ia  herewith. 

Table  showing  comparative  least  channel-depths  and  veheities  in  tariaus  eka$ 

improved  portion  of  Plum  Point  Beach,  Mississippi  Biver, 


First  1 

pronp.  * 

Seoond 

LooaUties. 

Lower  Plam 

Point 

Croaaing. 

Bullerton 
Channel. 

Bullerton. 
Chute. 

Island  No.80 
ChanneL 

Date. 

Gauge. 

• 

1 

1 

> 

• 

1 

• 

s 

• 

1 

i 

• 

> 

1887. 
Kov.    4 

FeeL 
^1.55 
—1. 75 
—2.05 
—1.68 
—0.60 

2.00 

1.^ 

0.40 
—0.70 

1.20 

9.70(B) 
15.80 
16.10 
18.60 
22.00 
2&80(R) 
31.00  (R) 
30. 90  (F) 
29.20 
23.30 
21.00 
16.10 
15.00 
15.06 
16.20 
20.00 

ao 

9.0 
9.0 

u.o 

12.5 
14.0 
13.5 
12.5 
12.0 

14.5 
24.0 

3.95 
3.86 
3.95 
S.71 
8.91 
4.00 
3.72 
8.95 
a95 

9.0 

9.0 

9.0 

8.5 

10.0 

12.0 

11.5 

10.5 

9.0 

11.5 
21.0 
26.0 
27.0 
33.0 

sao 

43.5 
43.5 
43.5 
42.5 
35.5 
34.5 
28.5 
27.5 

2ao 

3L0 
32.0 

3.48 
4.11 
3.60 
3.95 
3.68 
3.92 
3.95 
8.65 
3.84 

'i'ii' 
i.'ii* 

5.64 

'5.' 31* 
5.43 
5.61 
5.20 
5.02 
5.87 
5i45 
5.67 
5.74 
5.U 
5.83 

12 

29 

Dec.    5 

9 

14 

17 

21 

29 

1888. 
Jan.     6 

18 

4.33 

9.0 
18.0 
16.6 
17.5 

2.36 
8.81 
8.27 

••••«■ 

1.16 
2.01 
1.98 
2.65 

10 

25 

30.5 
82.5 

4.29 
5.f0 

Feb.  29 

Mar.  28 

Apr.    2 

26.5 
28.5 
28.0 
28.0 
2L0 

3.99 
3.95 
4.14 

3.57 
3.76 
8.57 
3.57 
3.12 

7 

44.0 
43.0 
41.5 
35.5 
34.0 
28.5 
29.0 
29.0 
30.0 
84.0 

4.72 
4.97 
5.06 
4.75 
4.37 
4.57 
4.51 
4.36 
4.44 
4.21 

13 

10 

25 

4.11 

27 

May    2 

2.29 
2.22 
2.30 
2.44 
3.23 

^  7 ::::::::::.;: 

10.5 

3.87 

11 

17 

11.0 
15.0 

3.77 
4.03 

29 

Nom.— The  depths  reported  are  the  least  found  in  the  line  of  deepest  water,  or  those  ti 
navigation  for  the  time  heing.    The  velocities  were  measured  on  the  same  line  and  near 
point.    They  were  all  taken  with  the  current-meter  running  at  a  depth  of  5  feet  helow 
They  are  individual  velocities,  taken  to  ascertain  the  relative  draught  of  water  in  the  di 
nels  and  are  useful  for  that  purpose  only.    They  have  no  relation  to  the  average  velocity  < 

The  crossings  forming  Group  1  of  the  tahle  may  be  considered  as  competitors  for  the  * 
Bullerton  Bar.  The  tmrd,  Bullerton  Chute,  was  completely  dosed  by  works;  the  secon 
Chuinel,  has  remained  partly  obstructed  by  the  diverting  action  of  the  works  favoring  tt 
nel,  which  latter  has  remained  good  by  reason  of  carrying  the  water  diverted  from  the  otl 

Of  the  four  channels  in  the  second  group,  noted  in  previous  reports,  two  (Elmot  Chut 
No.  30  Chute),  have  almost  ceased  to  exist,  owing  to  the  restriction  of  works.  Of  the  rei 
the  first.  Island  Ko.  30  Channel,  haa  remained  good  and  carried  the  balk  of  tba  water. 

A  reference  to  the  table  above  ahowa  that  the  leaat  depth  found  any  tii 
feet,  and  that  for  a  very  abort  time  on  lalaod  No.  30  croaaing. 

The  low  water  of  thia  year  haa  been  auoaoal,  yet  a  good  channel  has  be 
all  times  through  the  reach. 


"^ 


3 


J 


1. 
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I  qaote  firom  C^tain  Leach's  report  of  November  15,  1B87: 

"  At  present  the  load  draaght  of  boats  mnninff  from  Cairo  down  is  limited  to  less 
than  5  feet  b^  a  crossing  at  Phillips,  50  miles  below,  where  the  most  careful  search 
with  a  sounding-pole  has  disooyered  no  greater  depth  than  5  feet  2  inches.  Besides 
this,  pilots  are  now  reporting  on  the  400  miles  of  river,  compri^ng  the  two  districts 
in  my  chai|^,  the  following  bad  places:  Fonr  of  6  feet  depth,  one  of  6i,  nine  of  7,  two 
of  7|,  and  Sve  of  8  feet,  making  a  grand,  total  of  twenty -two  places  in  half  the  river 
wbm  the  navigable  depth  does  not  exceed  8  feet.  Before  the  improvement  was  begun 
at  Plam  Point,  Bullerton  Bar  was  notoriously  the  worst  one  below  Cairo,  and  could 
be  depended  upon  to  give  a  foot  less  water  than  any  other  crossing.  It  is  conceded  by 
all  informed  river  men  that  in  such  a  water  as  this  no  more  than  4^  feet  could 
have  been  found  there.  In  its  improved  condition  the  actual  depths,  determined  fre- 
quently and  with  care,  have  never  fallen  below  9  feet,  thus  making  this  place  twice 
as  deep  as  formerly,  and  better  than  twenty -two  other  places  which  used  to  exceed  it 
in  depth.  This  season,  for  the  first  time  in  the  history  of  the  work,  the  discharge  of 
the  river  at  the  lowest  stage  was  entirely  through  the  regulated  channel.'' 

LBVXES. 

At  the  last  meeting  of  the  Commission  an  allotment  of  |75,000  was  made  for  **  Le- 
Tees,  Plnm  Point  EMch,  west  bank,"  This  allotment  was  made  in  the  belief  that  it 
woold  cover  but  a  part  of  the  reach,  but  the  survey  showed  the  quantities  to  be  less 
than  bad  been  assumed,  and  this,  with  the  very  low  prices  obtained,  enabled  the 
bailding  of  new  levee  and  enlarging  and  topping  of  old  levee  for  a  distance  of  22 
miles  from  opposiie  Ashport  to  junction  with  Craighead  Point  Levee. 

The  planters  made  good  breaks  in  about  8  nules  more,  thus  giving  30  miles  of  pro- 
tection. 

Propooals  for  the  work  were  opened  September  20, 1887,  and  were  as  follows :    * 
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TIm  deetions  here  xoendoned  are  5,000  feet  each. 

Contracts  were  made  with  Serbian,  Wri^^ht^  Co.,  of  Cairo,  IlL,  for  sections  I  to  4 
nor^  ioclnsiTe,  and  1  to  14  south,  Inclnsive ;  and  with  Timothy  Sallivau,  of  Mem- 
phis, Tenn.,  sections  15  to  19  south,  inclusive,  the  lowest  bidders. 

These  contracts  included  all  work  except  sodding.  Work  was  begun  all  along  the 
Hne  by  October  10,  18S7,  and  all  finished  before  the  expiration  of  the  contracts,  Feb- 
ruary 1, 188d. 

The  risii^^  river  brought  Che  water  against  the  levees  on  April  3,  and  a  repair  force 
was  organized  and  kept  on  the  levees  through  high  water.  The  river,  however, 
lacked  a  trifle  more  than  3  feet  of  extreme  hi^h  water,  and  no  danger  was  experi- 
enced. The  repair  force  was  utilized  in  sodding  the  levee.  This  work  was  com- 
pleteil  and  force  disbanded  by  May  8 ;  the  sodding  cost  about  one-fourth  cent  per 
square  yard. 

ADDITIONAL  WORK  FOR  TEAR  ISSd-'OO. 

To  eonttnne  the  work  under  approved  desien  for  improving  Plum  Point  Reach  will 
Teqnife  the  closing  of  the  channel  between  Elmot  Bar  and  the  Tennessee  shore,  re- 
quiring 4,500  feet  of  dike  work. 

The  revetment  of  Fletcher's  Bend  and  the  lower  part  of  Osceola  Bar.  To  do  this 
woik  will  require  additional  plant  and  extensive  repairs  to  present  plant. 

The  estimated  cost  of  this  is  as  follows : 

Dike  between  Elmot  Bar  and  Tennessee  shore,  4,500  feet,  at  |40 $180. 000 

Beyetaaent  Fletcher's  Bend,  12,000  feet, at  $30 240,000 

ReYetment  Lower  Osceola  Bar,  4,000  feet,  at|20 .- 80,000 

Regain  and  addition  to  plant 150,000 

Total 650,000 

No  estimate  is  made  on  levees,  first  district,  as  the  amonnt  that  can  be  profitably 
expended  is  only  limited  by  the  amount  available. 

There  are  submitted  herewith  financial  statements  and  general  balance-sheet  for 
the  allotments  in  the  first  district :  a  list  of  civilian  engineers  employed  in  the  first 
and  second  districts ;  a  table  of  the  value  of  plant  first  district ;  general  balance- 
ahaet  for  "  care  of  plant,  first  and  second  districts,"  and  **  surveys  first  and  second  dis- 
tricti." 

Very  respectfully,  your  obedient  servant, 

Wm.  T.  Rossbll, 

Captain  of  Engineers, 

To  Col.  C.  B.   COMSTOCK, 

Predidetii  MiseieHppi  Biver  Commiseion. 


APPROPRIATION  FOR  IMPROVING  MISSISSIPPI  RIVER,   FIRST  DISTRICT. 

Money  etaiemenU 

J5yl,1887,  amount  available $376,947.59 

•f^y  2, 18^7,  amount  re-allotted  by  Mississippi  River  Commis- 

non,viz: 

Protection  of  existi  ng  works,  first  district |27, 250. 00 

Levees,  Plum  Point  Reach,  west  bank 75,000.00 

^^ived  from  allotment  for  '*care  of  plant,  first  and  sec- 
^  districts,"  to  cover  expenditures  from  October  1,  18d6, 

toJaue30, 1887 19.994.00 

Overpayment  refunded 6.00 

122,250.00 

J      Total 499,197.59 

*"^Y  ^1  ^^»  amount  expended  during  fiscal  year,  exclusive 

// outstanding  liabilities 74.039.14 

l^"y  1, 1888,  outstanding  liabilities 1,599.77 

*''*v  2, 1887,  amount  re-allotted  by  Mississippi  River  Com- 
"»'«8ion 337,250.00 

%  1, 1888,  amonnt  covered  by  existing  contracts 412, 888.91 

86, 308. 68 

f  Amount  that  can  be  profitably  expended  in  the  fiscal  year  ending  June 
30,1890 650.000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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Dr. 


General  bdUmo&^heti. 

PLUM  POINT  BEACH. 


Cb. 


1887. 
Jnne  30 
Apr.  11 
July    2 


To  balance 

Overpayment  refunded  . . . 

Amount  received  from  al- 
lotment  for  cure  of  plant, 
first  and  second  dietricU 


$320, 301. 25 
6.00 


19,994.00 


346,301.25 


1887. 
July    2 


1888. 
June  30 

Jnne  30 
Jtinu  30 


By.  amoadt  re^illotted  by 
MisBiaaippi  River  Com- 
miaalon 

By  amount  expended  from 

Jnly  1. 1887,  to  date 

By  liabilitiea 

By  balanoe 


|3a7,9S9.00 


«;7i«.« 
1,S19.77 
!,(»•.  86 


346.  SOL  25 


PROTECTION  OF  EXISTING  WORKS,  FIRST  DISTRICT. 


1887. 
Jnly    2 


To  aoioont  allotted 


$27,250.00 


1888. 
Jnne  30 


By  balanoe 


627,260.00 


1887. 
June  30 


LEVEES,  PLUM  POINT  REACH. 


To  balance..' 

To  amount  allotted 


113,146.34 
75^000.00 


88,146.34 


1888. 
Jnne  80 

Jnne  30 
Jnne  80 


By  amount  expended  from 

July  1.1887,  to  date 

By  liabilitiea 

By  balanoe 


667.82a  68 

280.00 

20,537.88 


68,14434 


HICKMAN.  KENTUCKY. 


1887. 
Jnne  30 


To  balance. 


118, 750. 00 


1888. 
June  80 


By  balanoe 


618, 75a  60 


1887. 
Jnne  30 


COLUMBUS.  KENTUCKY. 


To  balanoe. 


618,750.00 


1888. 
Jnne  30 


By  balanoe 


61B,75a60 


FIRST  DISTRICT. 

Dishur8ement»  made  under  appropriation  for  improving  Afieaisaippi  Biver,  act  of  August  5, 

1836. 

[November  1, 1887,  to  Jnne  30, 1888.] 


Contracts  made  nvith— 


Timotby  Sullivan 

Serbian,  Wright  Sc  Co 


For  what 
made. 


Levee  work. 
do 


Diabarae- 

menta 

under  con- 

tnbot. 


LiafaiUtiea 

under 
contract. 


619, 106. 50 
42,247.40 


61,443.90 


TotaL 


619, 196  60 
42,247.40 


61,443.90 


Dishursenunte  otherwise  than  under  contract. 


For  what  expended. 


^ 


Material  and  supplies. 

Subsistence 

Services  

Miscellaneous 


By  public 
notice  and 
sealed   pro- 
posal. 


63, 176. 17 


3, 176. 17 


In  opMi 
market. 


690.06 


4,671.62 
875.76 

5.146.43 


LiabiUli( 


61,560.77 
19.00 

1.600.77 


TotaL 


63,275.23 


6^252.36 
394.75 

0,022.37 


*  k 


L^&^S-^ 
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APPEOPBIATIOM    TOR    IMPROYIXO  MISSISSIPPI  RIVER,  FIRST  AND   SECOND  DISTRICTS. 

Mtmejf  siatemetit, 

July  %  1887,  amoant  allotted  by  Mississippi  Riyer  Commission $55, 000. 00 

Joly  ij  1887,  azBonnt  tnuiaferied   to  allotment    for   Plnm 

f^Rnt  Reaob,   to  coTer  expenditures  on  aeooant  care  of 

flaot,  first  and  aecood  districts,  from  October  1,  1886,  to 

July  1,  1887 $19,994.00 

July  1, 1888,  amount  expended  daring  fiscal  year,  exclosive 

eC  ontstandiiig  UabiHties 25,080.98 

July  L  1888,  outstanding  Uabilities 1,630.00 

46,704.98 

Jnly  1, 1888,  balance  arailable 8,295.02 


Chneral  halane&sheei. 


CA&B  OF  PLANT. 


$45,000.00 

1887. 
Jaly    2 

1888. 
Jane  30 

Jane  80 
Jane  30 

45,000.00 

By  Mnoant  refunded  to  al- 
lotment for  "  Plum  Point 
Reach,"  to  cover  expend- 
itares  for  care  of  plant 
from  October  1,  1880,  to 
Jane  30, 1887 

By  smoont  expended  from 

Jaly  1. 1887,  to  date 

By  liabiliUes 

By  balance 


Cb. 


$10,004.00 


20,800.31 
1,449.10 
2, 6d6. 59 


46,000.00 


SURVEYS. 


$10,000.00 

■  • 

1888. 
Jane  30 

Jane  30 
Jane  30 

10,000.00 

By  amount  expended  from 

July  1, 1887,  to  date 

By  liabiiitiee 

By  balance 


$4, 100. 67 

J80.00 

5,6128.43 


10, 000. 00 


FIRST  AND  SBCOm>  DISTRICTS. 

DitNffeMeato,  oiherwiae  than  under  contract,*  made  under  appropriation  for  improving 

Mi8$i89ippi  River,  act  of  August  b,  1886. 

f  November  1, 1887,  to  June  30, 1888.] 


Yorirhat  ezpendad. 


ICsteriil  Md  tappUes 


Hisodlaaeafu 


By  public 

notice  and 

sealed  pro- 

potaL 


$271.56 
1«407.03 


7.50 


1,686.99 


In  open 
market. 


$1,744.22 

1,086.85 

13,606.64 

283.77 


16,730.08 


Liabmties. 

TqtaL 

? 

$2, 015. 78 
2,494.28 

$1,630.00 

15, 236.  64 
301.27 

1,630.00 

20,047.97 

*Ko  contracts  made. 


r 
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List  of  civilian  engineers  employed  on  work  of  river  and  harbor  improvemcntfJirBt  an 
districtSy  in  charge  of  Capts.  Smith  8,  Leach  and  William  T.  Bostelly  Corps  qf  E% 
from  July  I,  ltid7,  to  June  30,  1888,  inclusive,  under  river  and  harbor  act  a 
August  5,  1886. 


Kftme  and  place  of  resi- 
deBoe. 


Aug.  J.  Nolty,  Cbatta- 

Dooga,  Tenn. 
Charlee  W.  Stewart,  Illi- 

Dois.- 
8.  Elliott  Hoore,  Memphis, 

Tenn. 

W.  M.  Bees,  MemphiR, 
Tenn. 

J.  M.  EIloBter,  M  e  m  p  h  i  8 , 
Tenn. 

Kivas  Tolly,  Saint  Louis, 

Ho. 
C.  W.  Clark,  Saint  Loois, 

Mo. 


Time  em- 
ployed 
(months). 

Compen- 
sation 
per 
month. 

jr. 

U 

d, 
6 

$125 

12 

100 

12 

140 

[        1 

150 

1      11 
10 

27 

175 
140 

28 

125 

4 

10 

125 

Where  employed. 


Plnm  Point  Beach .. 

...do  •.. 

— do 

Memphis,  Tenn  — 
White  River  Front, 

Robinson  Tl  lie, 

Miss. 
Saint  Loois,  Mo 

In  the  field 


Work  on  which  em 


ImproTing   MissI 
Kiyer,  Plum  Pbin 
Surreys. 

Levee  inspector,  Pli 

Reach. 
Improving  Missi 

lUver. 
Memphis  Harbor  ai 
Levee  inspector  Wfa 

fronts  Robinsc 

Levee. 
Inspector  rebufidin| 

Abbot 
Inspector  of  water-j 


Approximate  value  of  plant  beUmging  to  the  United  States  and  used  upon  the  impi 

of  the  Mississippi  Biver,  first  district. 


Class  of  property. 


Steamer  P.  Kims 
Steamer  J(a«<»»... 
Steamer  A  bbot  — 
Launch  TUania . . 

Pile-drivers 

Quarter-boats  — 
Mattress  boats — 

Graders 

Derrick  boats.... 


No. 


1 
1 
1 
1 

37 

14 

10 

2 

2 


Approximate 

value,  June 

1,1888. 


$4,298 

4,624 

3,002 

576 

67,687 

15,330 

14,490 

20,165 

8,127 


Class  of  property. 


Barges 

Macnine-shop  boats . ... 

Whitehall  boats 

Skiffs 

Tools  and  appliances . . . 

OfBce  furniture 

Surveying  Instruments. 


Total. 


No. 


50 
1 

4 
60 


Apt 

▼all 


Wm.  T.  Rossell, 
Captain  of  Eng\ 


Apfendix*F. 


REPORT  OF  CAPTAIN  WILLIAM  T.  ROSSELL^  CORPS  OF  ENGINEERS,  UPON  OPERAl 

THE  SECOND  DISTRICT. 


IGNITED  States  Engineer  Offic 
Memphis,  Tenn,,  May  31, 

Sir:  I  have  the  honor  to  Bubmit  the  folio wiDg  report  on  the  second  disti 
proving  the  Mississippi  River,  for  the  period  from  June  30,  1887,  to  May  31,  1 

This  district  was  m  charge  of  Caf>t.  S.  S.  Leach  until  March  25,  1888,  o: 
date  I  relieved  him  by  virtue  of  paragraph  1,  Special  Orders  No.  12,  head< 
Corps  of  Engineers,  March  8, 1888. 

Tnis  distnct  extends  from  Island  No.  40  to  mouth  of  White  Biver,  a  dis 
180  miles.  Work,  exclusive  of  building  levees,  has  been  confined  to  Memphis 
and  Beach.    At  tnis  point  the  city  front  was  caving  bsMlly,  and  afterwara  the 


r* 


•*1..T|nnaiPUW 


I 


1 


i 


M 


*L. 


^ 


i 

4 

1 
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pposite  shoie  at  Hopefield  Point  and  aboye  threatened  to  form  a  bar  in  A*on 

ity. 

igh  the  Memphis  Reach  extends  from  Island  No.  40, 10  miles  above  Memphis^ 

Aa'a  Landing,  18  miles  below,  the  work  above  mentioned  is  all  that  has  oeen 

bannel  works  have  been  exolnsively  for  the  protection  of  caving  banks  and 
ten  both  revetment  and  spar-dikes.     A  fine  description  of  all  this  work  is 
I  the  report  of  Captain  Leach  to  the  president  of  the  Mississippi  River  Corn- 
dated  November  15,  lc^7,  and  published  in  House  Ex.  Doc.  55,  parts  I  and 
et^h  Congress,  first  session.    As  this  report  is  of  great  interest  I  would  sug- 
t  it  be  made  a  part  of  the  annual  report  of  the  commission, 
ork  done  dnring  the  past  year  on  the  Memphis  City  Front  has  made  the  line  of 
DO  complet-e  from  above  the  mouth  of  Wolf  River  to  the  down-stream  end  of 
»ns'  protection  work.     It  seems  superfluous  for  me  to  say  anything  regarding 
ftmction,  as  the  details  have  already  been  given  by  Captain  Leach, 
y  remains  for  me  to  say  that  no  damage  was  done  by  the  high  water  just 
ind  although  I  have  not  yet  been  able  to  get  a  survey  since  the  nigh  water,  I 
that  the  bank  has  been  perfectly  protected. 

pefield  Bend  the  revetment  was  extended  4,000  feet  below  the  old  work  of  1884. 
tmmencing  operations  in  the  fall  of  1867  it  was  fonnd  that  1,400  feet  of  the 
1B84  was  lost.  This  was  caused  by  caving  at  the  lower  end.  In  addition,  a 
»k  in  the  1884  work  was  repaired,  equal  to  105  linear  feet,  making  a  total  of 
$ar  feet,  with  a  width  of  335  feet.  This  is  from  50  to  75  feet  wider  than  work 
iy  done  in  this  bend. 

nal  methods  were  followed  in  building  the  subaqueous  mats  and -the  bank 
tn,  except  that  for  a  portion  of  the  upper  bank  protection^  the  brush  in  two 
as  laid  diagonally  on  the  ground,  the  two  layers  being  at  right  angles  to  each 
[  am  of  the  opinion  that  this  is  an  improvement  over  laying  the  brush  paral- 
perpendicular  to  the  banks.  The  bank  caved  badly  during  and  subsequent 
hst  high  water,  where  not  revetted,  the  caving  at  Hopefield  Point  being  375 
head  of  Old  Hen  Island  about  150  feet,  and  at  Fort  Pickering,  below  the  pro- 
vorks,  about  75  feet. 

be  necessary  to  continue  the  protection  down  to  and  beyond  Hopefield  Point, 
[emphis  the  work  must  extend  6,000  feet  further  down. 

parison  of  the  present  protected  bank  at  Hopefield  Bend,  with  bank  line  of 
»W8  that  2,500  feet  below  the  head  of  the  revetment  is  on  bank  lino  of  1882; 
t  below  the  head  of  the  revetment  the  caving  is  400  feet ;  8,700  feet  below  is 
t,  and  12,000  feet  below  is  2,400  feet. 

pefield  Point  the  caving  is  3,000  feet,  and  the  point  has  moved  down-stream 
t  since  August,  1682.    The  total  caving  at  Fort  Pickering  since  1882  has  been 

LEVEES. 

Front — No  work  has  been  done  since  the  last  annual  report.  During  the 
h.  water  the  line  was  cared  for  by  the  Yazoo-Mississippi  Levee  Board,  and  no 
was  done.  The  Robiusonville  Levee,  for  which  the  Commission  allotted 
t  its  last  meeting,  eonditioned  on  the  levee  board  completing  the  line,  has 
•eon  began.  On  May  31,  however,  the  levee  board  decided  to  advertise  the 
d  application  was  made  to  enter  into  contract  with  whoever  might  get  their 
for  the  Government  work. 

?#r^r  Front, — Under  the  allotment  of  $75,000,  made  b.v  the  Mississippi  River 
ion  at  their  last  meeting,  contracts  were  made  for  building  this  line  for  adis- 
;|  niiles.  This  line,  added  to  the  part  built  by  the  local  authorities,  com- 
I  miles  of  levee  from  Helena,  Ark.,  south.  The  line  followe<i  was  that  of 
ivee,  with  loops  at  breaks.  The  grade  ,of  this  line  is  2  feet  above  the  high 
[SS6 — the  highest  in  this  section. 
owiog  is  An  abstract  of  bids  received : 


( 
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AMracl  of  praposaU  far  levee  work  <m  levees^  WkUe  River  Fronts  reeeifved  in  re$pon*$: 
advertieement  dated  Octohrr  8,  lHg7,  and  opened  October  27,  18B7,  bjf  Capi.  SmUtlf 
Leaekf  Corpe  of  EngineerSy  U.  8.  Armjf, 


Blddfln. 


J.  A.  Forrest,  Memphis,  Tenn 

Hugh  Feran,  Memphis,  Tenn 

Daniel  T.  Hartnett,  Memphis.  Tenn 
Fmin-Bamhrio  CoustractKin  Company,  Saint 

Louis,  Mo 

J.  J.  Cooney,  Memphis,  Tenn 

Joshoa  T.  Jefferson,  Memphis,  Tenn 

A.  A.  Arnold  and  C.  F.  De  Garis,  Memphis, 

Tenn    

McTi^he  4t  Co.,  Memphis,  Tenn 

Central  Constmction  Company,  Henderson, 

Ky 

A.  McDowell  Memphis.  Tenn 

Hanrey  ic  SalUvan,  Memphis,  Tenn 

J.K.  Jefferies,  J.  S.  Grant,  and  C.  A.  Dam- 

eron,  Nebletts  Miss 

T.W.Scott,  Memphis,  Tenn 

A.  M.  SloTor,  Memphis,  Tenn 


rhe  award  was  made  to  the  lowest  bidder  on  each  section,  as  follows: 

Sections  8,  11,  and  12  to  D.  T.  Hartnett,  at  15  cents. 

Sections  9  and  10  to  D.  T.  Hartnett,  at  14f  cents. 

Section  13  to  J.  T.  Jefferson,  at  16  cents: 

Sections  14  and  15  to  J.  J.  Cooney,  at  19  cents. 

The  aTerage  price  for  the  line  is  16^  cents. 

The  contracts  required  work  to  be  finished  Febmary  15,  1888,  but  owing  to  bad 
weather  the  contractors  were  delayed  until  March  10;  the  total  yardage  by  the  United^ 
States  was  376,551  cubic  yards. 

During  the  high  water  a  force  was  kept  on  the  line  in  view  of  possible  danger.! 
Some  work  was  done,  but  the  height  of  the  flood  was  low  and  the  force  was  princi- 
pally utilized  in  sodding  and  repairing  rain  wash.  The  cost  of  sodding  was  abonl 
one-naif  cent  per  square  yard.    The  force  was  discharged  May  21,  1888. 

E8TIMATB  OF  WORK  NEEDED. 

Memphis  Harhor.— If  work  is  to  be  extended  down-stream — 

To  include  caving  front,  6,000  feet,  at  |30 $180,  OOa! 

Hopefield Bend,  5,000  feet,  at  $18 90.000^^ 

New  plant  and  repairs  to  old 50,000> 

Total 390,000 

Levees. — To  continue  levees  White  River  Front  to  Laoonia  Circle,  1,500,000  (ap- 
proximate) cubic  yards,  at  20  cents,  $300,000.  Detailed  -statement  of  expenditnres 
for  Memphis  Reacn,  financial  statements  and  general  balance-sheets  for  aU  works  in 
the  distnct,  and  table  of  value  of  plaut  for  the  second  district  accompany  this  report. 
For  list  of  civilian  engineers  employed  see  table  accompanying  my  report  foe  the  first 
district. 

Very  respectfully,  your  obedient  servant, 

Wm.  T.  Rossbll, 
Captain  of  Engineers, 

To  Col.  C.  B.  COMSTOCK, 

President  Mississippi  Biver  Commission. 
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APPBOPBIATION  FOR  IMPROVING  MISSISSIPPI  RIVER,  SECOND  DISTRICT. 

Money  statement 

July  1, 1887,  amount  available |91,958.97 

Jul  J  2, 1887,  amounts  reallotted  by  Mississippi  River  Conunis- 
sioD  viz  * 

Levees,  White  River  Front $75,000.00 

Levees,  Yazoo  Front,  Second  district,  Robinsonville 60, 000. 00 

135,000.00 


Total 226,958.97 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive 

of  outstanding  liabilities 132,921.89 

July  1,  1888,  outstanding  liabilities 278.57 

July  1,  1688,  amount  covered  by  existing  contracts 57, 000. 00 

190, 200. 46 

r  

July  1,  1888,  balance  available 36,758.51 


L  AmouQt  that  can  be  profitably  expended  in  fiscal  vear  ending  Jnue  30,1890  620, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1H67. 


General  balance  sheet 
MEMPHIS  HARBOR. 


Db. 

- 

Cr. 

1887. 
■Tniie  30 

To  btlADC6.  ..r-,. •.«..'. 

$31.0U41 

a 

1888. 
J^une  30 

Jnne  30 
June  30 

By  amonnt  expended  from 

Jaly  1. 1887.  to  date 

Bv  liabilities 

114,805.58 
7ft.  07 

By  bttlftncc 

18,130.70 

# 

31,012.41 

81,012.41 

It 


1 

I 

I 


MEMPHIS  BEACH. 


1887. 
Jane  30 


To  balance. 


$60,000.00 


eo.ooo.oo 


1888. 
June  30 

Jane  30 
Jane  30 


By  amonnt  expended  from 

July  1,  ]887,to.date 

ByJiabilltiee 

By  balance 


$47,804.61     i 

132.50     f 

12,062.89     I 


60. 000.  %0     i 


MEMPHIS  HAKBOR  AND  REACH. 


1887. 
Jan«w30 


To  balance. 


$864.56 


864.56 


1888. 
Jane  30 


By  amount  expended  from 

July  1, 1887,  to  date 

By  balnce 


$843.01 
2L55     1 


*864.56 


^ 


LEVEES.  YAZOO-MISSISSIPPI  DELTA  LEVEE  DISTRICT,  UPPER  YAZOO. 


1887. 
June  30 


To  balance . 


$82.00 


82.00 


1888. 
June  30 


By  amount  expended  from 

July  1, 1887.  to  date 

By  balance 


$12.50 
09.50 


82.00 


YAZOO  FRONT,  ROBINSONVILLE. 


1887. 
Jaly    2 


To  amount  allotted. 


$60,000.00 


60,  OOU.  00 


1888. 
June  30 
June  30 


By  liabilities. 
By  balance... 


$57, 070. 00 
2,930.00 


60,000.00 


ii 


J 
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General  balance  sheet — Continaed. 


LEVSES,  WHITE  KYER  FRONT. 


»m. 

Cb. 

To  amooni  alloUed 

175,000.00 

188& 
June  .30 

By  amount  expeoded  from 

July  2, 1887,  to  date 

By  tMilanr«...... 

I69.4M.19 
5, 543. 81 

75,000.00 

75^000.00 

SECOND  DISTRICT. 


i9hwr9ew%enU  made  under  appropriaiion  far  improving  Miesiesippi  River,  act  of  Auguei 

5,  1886. 

[November  1, 1887,  to  Jane  30, 1888.] 


Contraota  made  witb^ 


.W.  Hunter  A  Co  . 
Umee&Stooklmr. 
— iel  T.  HartneU  ■ 
.T.  JeO&notk ...... 

J.Cooaey 

r.O.FljnnA&Co... 


For  what  made. 


Disborse- 

mentB  under 

cootraot. 


Brash  and  polea. 

...do 

Leree  work 

...do 

...do 

...do 


$5,280.30 
«,272.18 

33, 42&  72 
7, 849. 98 

21, 190. 12 


LiabUlUes 
under  con- 
tract. 


74, 021. 30 


$57, 000. 00 


57, 000. 00 


Dishureemente  made  otherwise  than  under  contract. 


For  what  expended. 


bterial  and  soppUea 
ibttistea€e 


Qaedlaneoaa 


By  public  notice 
and  sealed  pro- 
posals. 


$4, 356. 10 
4, 127. 70 


40.52 


8.524.38 


In  open 
maraet. 


$3,742.11 

643. 42 

23,685.34 

1,484.60 


29, 555. 47 


LiabUities. 


$132.50 
146.07 


TotaL 


$5,280.80 

6,272.18 

33.4?&72 

21, 190.  12 

57,ooaoo 


131,021.30 


TotaL 


$8, 09a  27 
4,  771. 12 

23,  817. 84 
1,671.19 


278.57         38,358.42 


\fproaimate  value  of  plant  belonging  to  the  United  States  and  used  upon  the  improvement 

of  the  Mississippi  River,  Second  District, 


Claas  of  property. 


Icemer  H.  M.  €hraham 

annch  D^kn^ 

iM-boata 

httreee  boata 

bchbde-ahop  boat 

ereen  boats 

Nvter  boata 


Approxi* 

Na 

mate  value 
June  1, 

1 

1888. 

$3,341 

1 

886 

3 

477 

2 

4.307 

1 

3,179 

4 

2.120 

5 

4,202 

23 

16,678 

Class  of  property. 


Skiffs 

Pile  drivers...... 

Coal  shells 

Tools  and  appliances. . . 

Office  fnrnitare 

Surveying;  instruments. 


Total 


No. 


14 
9 


Approxi- 
mate value 
June  1, 

1888. 


$95 
15,218 
212 
2,800 
250 
125 


52,890 


Appendix  Q  to  this  report  is  report  of  Capt.  S.  S.  Leach,  Corps  of  Engineers,  dated 
[emphiSy  Teon.,  November  15,  1887,  ui>on  operations  in  the  Seoond  District,  and  may 
>foand  in  Appendix  U  U  1,  ante,  page  2203. 
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Appendix  H. 

report  of  captain  william  t.  r08sell,  cork  of  engineers,  upon  operations 

in  the  third  district. 

United  States  Engineer  Office, 

Memphis,  Tenn.,  May  31,  1888. 

Sir  :  I  bnve  the  honor  to  snbmit  the  following  report  of  operations  in  the  Third 
District.  Improying  Mississippi  River,  from  June  30, 1887,  to  May  31,  1888. 

This  oistiict  extends  from  the  mouth  of  White  River  to  Warren  ton.  Miss.,  a  dis- 
tance of  220  miles.  In  the  improvement  carried  on,  work  has  been  done  in  the  Lake 
Providence  Reach,  at  Vicksbnrg  and  Greenville,  Miss. 

Levees  have  also  been  built  on  the  Mississippi  side,  Yazoo  Front,  and  in  Arkansas, 
and  Louisiana,  Tensas  Front. 

IJOCE  PROVIDENCE  REACH. 

This  reach  extends  from  Carolina  Landing,  517  miles  below  Cairo,  to  the  foot  of 
Island  95,  a  distance  of  35  miles.  The  reach  and  proposed  method  of  improvement 
have  been  described  in  the  reports  of  the  Commission  for  past  years.  During  the 
period  covered  by  this  report  no  work  of  construction  has  been  done,  but  the  wor'k 
has  been  confined  to  care  of  plant  and  repairs  to  same,  and  surveys. 

The  same  condition  of  affairs  has  existed  since  the  spring  of  1885,  except  some  re- 
pairs to  the  Baleshed  system  of  dikes  made  at  a  cost  of  less  than  |10,000. 

Condition  of  works, — ^The  revetment  and  dike  work  are  in  about  the  same  condition 
as  last  year.  There  has  been  no  washing  out  of  dikes.  The  damage  done  has  been 
confined  to  the  breaking  ofif  of  the  tops  of  the  piles  by  drifb  during  the  last  high 
water. 

The  Cottonwood,  Baleshed  and  Stack  island  systems  have  all  suffered  in  this  manner. 
The  Cottonwood  piles  rot  between  high  and  low  water,  and  when  they  are  sufficiently 
weakened,  break  down.  Skipwith  Chute  is  about  the  same  as  last  year,  going  dry  at 
low  water. 

Mayersville  Chute  has  increased  in  depth  and  the  dikes  here  have  no^  prevented  iU 
The  channel  here  divides,  part  keeping  near  the  Louisiana  shore  and  part  on  Missis- 
sippi shore,  leaving  a  middle  ground  between.  Baleshed  Chute  shows  no  signs  of  en- 
largement, and  Stack  Island  Chute  has  shoaled. 

As  reported  last  year,  about  800  feet  of  the  upper  end  of  Pilcher's  Point  revetment 
remains,  and  none  of  Mayersville  Island. 

Channel  depths. — A  comparison  of  the  least  depths  found  during  the  low-water 
seasons  1884,  1885,  1886,  1887,  and  to  May  31,  1888,  is  given  in  tabulated  form. 

Statement  sh&wing  least  depths  on  Lake  Providence  Reach,  1884, 1885,  1886, 1887,  and  1888. 


Date. 


January  10 . 
January  20  . 
January  30  . 
February  10 
February  20 
February  28 
March  10.  . 
March  20... 
March 30  ... 
April  10.... 
April 20  .... 
April  30  .... 

May  10 

May  20 

May  30 

June  10 

June  20 

Juno  80 


1884. 

1 

4 

'M  i 

So 

so 

Feet. 

a 

1" 

Feet. 

30 

25.4 

26.6 

30 

30.8 

87.7 

sai 

3a  1 
37.8 
He.6 
36.8 
30.5 
36.6 
36.0 
32.5 
24.6 
23.3 
25.7 

Feet. 

1885. 


I. 


FeeU 

29.4 

33.6 

34.6 

31.4 

27.1 

2L2 

1&6 

27.1 

27 

22 

28.1 

32.2 

35.5 

29.4 

22.9 

25 

24.5 

28 


s  ** 

5" 


Feet. 


31.5 

31 

35 


'9 

AS 


03 


FeeL 
40 
46 
44 

30 
33 
14.5 
23.5 


24 

21 
22.6 


M  «B 

4 


Feet. 

39 

48 

42 

3a5 

33 

26.6 

26 


3.^5 
29.5 
29.5 


1886. 


a 


ft? 

Ail 


Feet. 

17.2 

22.5 

21.5 

20.5 

27.5 

31.7 

32 

25 

22.5 

32.2 

35.5 

37.5 

37.6 

7Lh.  5 

35.2 

?7 

21 

28 


•? 
o 

I" 


Feet. 

27 

32 

31 

27 

85 

38 

42 

90 

33 

40 

41 

43 

45 

43 

89 

31 

28 

32 


Feet. 

Feet. 

•••••• 

24 

31 

20 

■  «  •  «  •  • 

27 

« •• •  •  • 

33 

•  ■  •  ■  •  • 

8i 

29 



27 

•••»•• 

27 

•  •••«•• 

86 

39 



38 

•«•■•• 

40 



38 

■••••• 

37 

•«••«* 

28 

121 



125 

FeeL 
24 
27 
32 
24.5 
27.5 
31.7 
88 
84 
85 
22.S 
S&.5 
8&7 
48 
44 
42 
82 


I    32 


^ 
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StuierMmt  ahowing  least  depths  an  Lake  Providence  Reach,  eto.— Continued. 


Bate. 


JaKlO 

Jiily2B 

July  30 

Aji^nst  10  ... 
August  20 ... 
August  30  . . . 
S«|rts»berlO 
September  30 
Septesaberao 
October  10... 
Oeloborao... 
OctiriMrao  .. 
November  10 
KoTember  20 
NoTeinber30 
DeoeiDber  10. 
Deee«ber20. 
December  30. 


1884. 


Feet. 

21.1 

19.0 

15.8 

15.5 

12.0 

8.0 

9Ll 

0^0 

5.8 

14.8 

13.7 

12 

11.1 

7.2 

0.6 

7.8 

11 

12 


s  • 

,9  tfl 

•  a 

» 

•^  P 
CO 


Feet. 


18 

14 

10 

14 

17 

15 

24.5 

20 

24.75 

23 

21 

10 

20 

23.0 

21 


is 

Feet. 


24 

12 

14 

17 

11 

11 

15 

24 

22.5 

26 

17 

16 

18 

19 

20 


Feet. 

24.7 

22 

15.5 

14 

15.6 

12.2 

13.4 

18 

16.5 

9 

7.1 

8 

10.7 
19.2 
13.5 
10.5 
12 
16.5 


1884. 

>» 

•d 

'9 

-2^ 

i* 

li 

S? 

•  a 

^  S 

§5 

S5 

EO 

Feet. 

Feet. 

Feet. 

31.4 

20 

24 

29 

17 

26 

20 

14 

las 

19 

14 

21 

30 

16 

28 

30 

15 

20 

32 

16 

30 

35 

19 

25 

30 

22 

20 

22 

14 

15 

18 

14 

13 

18 

15 

14 

20 

16 

15 

34 

28 

26 

23 

19 

19 

21 

18 

18 

22 

21 

19 

25 

24 

24 

1880. 


Feet. 

24.5 

17 

12 

10 
8 

7.8 
0.6 
6.3 
4.7 
5 


2 

2.3 

2. 

12.2 
15.7 

&3 
14.6 


>* 

00 

-« 

J»  . 

m 

m 

u 

m  ^ 

9  tC 

fl5 

05 

Aa 

Cross 

9  fi 

Fut. 

stack 
Cross 

Feet. 

Feet. 

28 

•  •  •  ■ 

24 

22 

16 

18 

11 

15 

11 

16 

10 

18 

11 

16 

..... 

9l5 

15 

14 

9 

13 

12 

8.5 

14.5 

12 

0 

io.5 

li 

11 

11 

10.5 

u 

10.5 

9.5 

12.5 

23.5 

18.5 

19.5 

26 

24 

20 

21 

12.5 

11 

32 

34.5 

21 

a 


«' 


Fe4st. 
31 
21 
16 
15 
12 
15 
15 
12.5 
11.6 
12 


10 
11 
9.5 
18 
20 
12 
17 


Date. 


laaaary  10  .. 

Iaiioary20... 

isanary  30  .. 

Vobmary  10  . 

Fetiruary  20  . 

?efaniary28  . 

IsreblO  .... 

lUtGh20.... 

Xu-ehao.... 

April  10 

April  20 

April  30 

J*J»0 

lay  20 

MsylO 

JoselO 

inoeSO 

JneSO 

•fsJylO 

Jaly20...^.. 

J«iy30    

A^ainntlO.... 

iiigiist20... 

A.aiiist30  ... 

MenberlO 

SeptamberSO 

September  30 

(tetoberlO... 

October  20... 

October  ao... 

VoTember  10. 

VoTemberSO. 

IToremberao. 

Deoomber  10. 

Deomiiber20. 


1887. 


8) 

8^ 


Feet. 
13.7 

7.8 
14.8 
28.7 
3-?.  7 
85.7 
36.2 


37.6 
83 
23 
24 

31.5 
29 
21 

14.5 
16.5 
17 
14 

12.5 
9.25 


Feet. 

20 

17 

29 

40 

52 

50 

53 


7.75 

5 

4.5 

4.75 

6.4 

4.25 

4.25 

2.5 

2.25 

1.75 

1.75 

4 

6.75 


jO 
40 
29 
31 
37 
34 
28 
22 
23 
23 
18 
21 
15 


12 

11 

11 

18 

15.6 

12 

15 

12 

11 

12 

12.5 

15.4 

16.8 


« te 


Feet. 

21 

18 

28 

43 

41 

38 

40 


40 
26 
20 
33 
33 
29 
21 
18 
21 
21 
17 
18 
13 


I 


«  a 

So 

CO 


S  • 

90 


188& 


Feet^Feet 


19 
15 
24 
37 
42 
43 
45 


14 

12 

12 

14 

16 

15 

14  5 

14 

13 

12 

12 

16 

20.5 


43 
35 
25 
24 
35 
31 
23 
17 
19 
19 
16 
15 
12 


15 
lU 
21 
36 
40 
35 
43 


13.5 

&5 

7 

9.9 
11 
11 
10.9 

9 

9 

9 

9.8 
12 
16 


41 
20 
26 
23 
39 
35 
25 
20 

23 
23 
20 
21 
17 


15 

11 

12 

14 

14 

16 

10.5 

12 

13 

18 

13 

14  2 

ia2 


a 


a 


Feet. 
4.25 
ia75 
20. 25 
16.75 
\Kb 
20. 
24. 
22 

23.76 
34 

37.75 
37 

28.25 
22.5 
27.25 


5 
5 


s 


Feet. 

21 

31 

26 

26 

34 

30.5 

30 

36 

37 

41.5 

51.5 

48 

40 

34.5 

37 


« 

'O 

•  . 

a  . 

»  be 

^^0 

-1 

9  9 
'd  S 

•gs 

?=0 

CO 

Feet. 

18.5 

31 

30 

28 

29 

34 

36 

33 

30 

39 

45 

42.5 

32.5 

28 

34 


Feet 

14 

26 

35 

23 

35 

29 

32.5 

32 

31.5 

42 

49 

39.5 

33.  G 

27 

31.5 


0     . 

oec 

CO 


5 


Feet. 
15. 
27 
30 
26 
31 

31.5 
37 
35 
36 
34 

87.75 
37 

345 
31 
85 


r 


\ 
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The  least  depths  were  as  follows : 

DuncaMby  CroMing.—l8S5, 18  feet;  1886,  10^  feet;  1887,  11  feet. 
WHdemess.—lQd^,  9i  feet ;  1887, 12  feet. 

Stack  Uland.—l&Mf  10  feet ;  1885, 14  feet;  1886,  8i  feet ;  1887, 7  feet. 
Ben  Lomond.— 1884,  11  feet;  1885,  13  feet;  1886,  9i  feet;  1887,  11  feet. 
The  lowest  reading  of  the  Lake  Providence  gauge  was,  in  1884,  5.2t^  feet ;  1885, 
feet;  1886,  2.55  feet;  1887, 1.52  feet. 

CHANOKS  IN  CHANNBL  AND  SHORE-LINES. 

The  high  water  this  year  was  late,  and  as  this  report  was  required  earlier 
nsnal,  the  sarvey  to  show  changes  of  the  high  water  was  not  entirely  finished, 
map  accompanying  this  report,  however,  snows  the  shore-lines  in  1882,  1887, 
1888,  also  the  position  and  condition  of  the  dike  work.  The  banks  of  the  river  thr 
the  Lake  Providence  Reach  have  been  more  unstable  during  the  past  year  than  u 
of  the  seven  immediately  preceding.  This  is  due  in  a  great  measure  to  changes 
have  taken  place  in  the  channel  above  the  reach  and  to  the  loss  of  the  Pilohe^sl 
revetment,  which  occurred  during  the  high  water  of  1886-^87. 

The  continued  caving  along  the  upper  side  of  Sarah's  Island,  caused  by  ohi 
above,  has  thrown  the  current  with  great  force  against  the  lower  part  of  Louii 
bend  (where  the  Pilcher's  Point  revetment  was  designed  to  be) ;  this  has  cave 
tensively,  being  unprotected.  Then,  by  the  deepening  of  this  bend,  the  channc 
been  deflected  back,  striking  the  Mississippi  side  about  3^  miles  above  Dancai 
It  then  follows  this  bank  for  about  2^  miles,  caving  the  bank.  Here  it  is  agai 
fleeted  to  the  Louisiana  shore  about  a  mile  below  Possum's  Point,  and  keeps  ale 
to  Wilson's  Point.  Caving  has  taken  place  here  to  a  small  extent.  The  mail 
rent  here  divides,  one  part  striking  the  Mississippi  shore  Just  above  Mayersvillt 
flowing  along  the  front  of  Mayersville  Island.  The  other  channel  keeps  along 
the  Louisiana  bank,  and  passes  Just  outside  the  Cottonwood  dikes.  Mayersville  I 
has  nearly  disappeared,  and  will  probably  be  gone  after  the  next  high  water, 
two  channels  come  together  immediately  below  the  foot  of  Mayersville  Island 
channel  then  flows  along  the  Louisiana  shore,  caving  the  bank  badly  between  I 
wood  and  AUright.  The  current  then  crosses  Just  l^low  Ben  Lomond  to  the  M 
sippi  side,  and  caving  occurs  here. 

The  cutting  away  of  the  upper  side  of  Shipland  Point  has  caused  the  crossing 
here  to  the  Louisiana  bank  to  move  further  down  stream  and  allowed  a  larger  vg 
of  water  to  pass  around  the  point  next  to  Mississippi  shore.  The  caving  at  Vi 
has  not  been  as  great  as  in  former  years.  Below  Shipland  Landing  on  the  Missis 
side  considerable  caving  has  takea  place. 

JSahles  Bhotcing  the  extent  of  caving  fif^m  Aehton  La.,  to  Shipland,  Mies,,  from  dpril, 

to  May,  1888. 

RIGHT  BANK. 


Locality. 


LooislAiia  Bend 

Possum  Point  to  Wilson's  Point 

Longwoodto  Allright 

Deesona  to  Wyly's 

Total 


Length. 

Maximum 
depth. 

Average 
depth. 

Feet. 
20,000 

5,000 
20,000 

7,400 

Feet. 
680 
130 
500 
700 

FeeL 

250 

80 

185 

257 

52,400 

Ac 


LEFT  BANK. 


Bend  above  Duncansby. 

Above  KayersYille 

Mayersville  Island 

Ben  Lomond  to  Shipland 
Below  Shipland 

Total 


13,600 

310 

137 

2,600 

200 

90 

8,000 

1,680 

900 

9,000 

800 

425 

4,500 

290 

182 

37,600 

REPAIRS  TO  PLANT. 


The  floating  plant  was  repaired  and  put  in  serviceable  condition  in  the  fall  of 
and  winter  of  1887.    Since  that  time  only  small  and  absolately  necessary  repairs 


^ 


&u 


iw 
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been  made.  A  portion  of  the  plant,  nsed  at  Greenville  and  Vicksbnrg,  Miss.,  ▼'as  re- 
paired  and  the  rest  has  remained  tied  to  the  bank  at  Wilson's  Point,  where  it  has 
already  been  snbjected  to  the  deteriorating  effect  of  one  snuiraer.  It  will  need  ex- 
ten^ve  repairs  to  again  pnt  the  plant  in  condition  for  active  service.  The  greater 
{NEtft  of  the  plant  is  over  seven  years  old,  and  this  class  of  boats  and  barges  requires 
at  this  age  extensive  annual  repairs  to  keep  it  in  working  condition.  The  effect  of 
the  climate  is  worse  on  idle  boats  than  on  those  in  use.  It  is  estimated  to  put  this 
plant  in  working  order  will  cost  about  $20,000.  To  carry  on  bank  protection  work 
at  four  different  places  will  require  a  large  addition  to  plant,  estimated  to  cost  $200,000. 
I  have  assumed  four  places,  as  follows:  Greenville,  Pilcher's,  Delta  Point,  and  Lake 
Bolivar. 

Statement  $howing  the  coat  of  labor  and  iubaUtenoe  for  care  of  fleet  and  minor  repairs 

to  same. 


^ 

Claoaiflcation. 

• 

Pay-roU. 

Sab«l8tenc«. 

ToUl. 

Care  of  floot  m>4  minor  roiMtin  ....................■'.--..., 

#15, 658. 50 

$2,603.61 

$18. 347. 01 

• 

The  largest  number  of  men  employed  at  any  one  time  was  39 ;  the  smallest,  22. 

AVERAGE  COST  OF  SUBSISTENCE. 

Cents. 

• 

Cost  of  raw  material,  each  ration 26.1 

Cost  of  each  ration  served 36.2 

Cost  of  rations  for  each  day's  labor.. « 37.7 

To  make  eood  losses  and  carry  out  the  approved  design  of  the  Commission,  the  fol- 
lowing work  should  be  done: 

Pilcher's  Point,  revetment,  15,000  linear  feet,  at  |20 . . .  .^ (300, 000 

Repairs  to  Cottonwood  system,  dikes ..•••••v 40,000 

Repairs  to  Stack  Island  system,  dikes 10,000 

Total  Lake  Providence  Reach 380.000 

I  have  not  included  any  new  work. 

Money  statements  for  Lake  Providence  Reach,  care  of  plant  and  surveys,  and  pro- 
tection of  works,  third  district,  are  herewith  annexed : 

LAKE  PROVIDENCE  REACH. 

Money  statement, 

July  1, 1887,  amount  available 

July  1,  1888,  amount  expended 


$9, 195. 39 
9, 195. 39 


1  Amount  that  can  be  profitablv  expended  in  fiscal  year  ending  June  30, 
1890* 
Snbmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

Expenditures  apportioned  as  follows : 

For  services 

For  material  and  supplies 

For  plant,  tools,  and  repairs — 

For  Subsistence *. 

For  Fuel 

For  miscellaneous 


550, 000. 00 


$6, 722. 16 

48.26 

1.090.06 

973. 66 

3.00 

358.25 


Total 9,195.39 

CARE  OP  PLANT  AND  SURVEYS. 

Money  statement, 

Jnly  1, 1887,  amount  available $24,360.00 

July  1,  1888,  amount  expende  .d $15,873.33 

July  1, 1888,  outstanding  liabilities 2,000.00 

July  1,  1888,  amount  covered  by  existing  contracts 17, 873. 33 

July  1,  1888,  balance  available 6.486.67 

*  Includes  additional  plant.  For  repairs  to  old  work  but  not  including  any  new  work. 
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8mbmqueou9  mattress. — The  nsual  method  of  constraction  was  employed  in  thifl  work, 
iioo  rods  and  wire  cables  beiog  ased  to  aive  longitudiDal  strength. 

Crib  work, — The  method  adopted  on  tne  Memphis  work  was  used  on  nine  of  the 
dikes.  In  one  dike  tne  Arame  of  the  cribs  was  constracted  of  sawed  gum  lumber,  3 
bj  4  mcbea.  In  lengtha  of  8  and  16  feet,  fastened  by  one-half  inch  bolts  at  each  inter- 
Mction. 

Upper  hank  revstment. — ^The  upper  100  feet  was  made  of  two  layers  of  brush  and 
the  Tower  par^  of  one  layer,  in  the  usual  manner.  It  was  found  in  ballasti  ng  the  slope 
daring  the  iow-water  stage,  that  the  work  was  so  expensive  and  the  progress  made 
■o  slow  (the  vertical  line  to  the  top  of  the  bank  being  nearly  40  feet),  by  carrying  the 
ikone  up  the  slope  as  is  usually  done,  that,  to  reduce  the  expense,  a  plan  was  devised 
of  atiliziug  a  pile-driver  for  hoisting  the  stone  in  a  large  wooden  box  carrying  about 
three-foarths  of  a  cubic  yard.  The  box  was  suspended  to  a  traveler  running  on  a  wire 
rspe  li  inches  in  diameter.  The  driver  was  placed  on  the  oulside  of  the  stone  barge 
to  be  unloaded,  and  the  wire  rope  led  from  the  leads  of  the  driver  to  the  top  of  the 
bank,  passing  over  a  trestle  about  16  feet  high  on  the  top  of  the  bank,  and  anchored  to 
a  fiaslening  in  the  ground  about  40  feet  behind  the  trestle.  The  whole  apparatus  was 
ahifted  from  place  to  place  as  the  ballastiug  was  completed. 

Daring  the  progress  of  the  work  caving  occurred  at  Ranges  10|  and  11.  In  both 
places  it  ceased  as  soon  as  mattresses  were  built  and  sunk  there.  On  December  29, 
more  than  a  month  after  the  dike  had  been  finished,  a  cave  took  place  immediately 
above  Range  8^,  at  the  foot  of  Washington  street. 

The  cave  extended  down  to  the  dike  proper,  the  revetment  above  the  dike  being 
andennined.  An  extra  mattress  was  sunk  m  front  of  this  cave  and  carried  about 
half-way  np  the  slope.    Since  then  no  further  caving  has  occurred. 

iLtter  this  work  was  finished  a  smaii  balance  remained,  and  I  decided  to  build  an 
earthen  dam  or  levee  across  the  foot  of  the  chute,  to  prevent  in  a  great  measure  the 
•verpoar  at  the  foot  of  the  island.    This  has  now  been  built  and  sacked. 

By  referring  to  the  map  accompanying  this  report  it  will  be  seen  that  the  remains 
•f  Island  83  throws  the  main  current  away  from  the  bank  at  the  upper  part  of  the 
lown.  The  current  strikes  the  bank  at  lK>me  point  near  Washington  street.  From 
kere  sooth  the  bank  cave^  by  the  direct  action  of  the  current,  and  between  the  foot 
of  the  island  and  this  point  by  an  eddy  current.  It  was  this  that  enabled  me  to  rec- 
«nmend  doing  this  work  on  the  lower  end  of  a  caving  bank.  It  would  be  safe  so 
bog  as  the  island  remained.  It  was  then  estimated  that  the  island  would  last  at 
feast  two  years.  One  of  these  has  now  passed,  and  should  no  work  be  done  to  save 
the  small  piece  of  island  the  work  already  done  will  be  lost.  An  examination  of  the 
vork  was  made  May  31.  All  the  dikes  are  intact,  and  no  caving  has  occurred  on  the 
^tected  bank.  The  eddy  action  has  been  almost  obliterated.  There  are  indications 
oC  considerable  fill  having  taken  place,  but  a  survey  will  be  necessary  to  determine 
imoant.  The  work  has  now  stood  the  severest  test  to  which  it  is  likely  to  be  ex- 
^jsed,  and  may  be  pronounced  an  entire  success. 

The  table  of  eost  given  on  the  map  does  not  include  the  cost  of  towing  stone  paid 
fcr  by  the  general  service.  Adding  this  makes  the  cost  |101,011.03,  or  ^i0.20  per  lin- 
etr  foot.  For  this  work  I  would  estimate,  to  complete  18,000  linear  feet,  at  |20, 
1360,000. 

Material  used. 


Arkkle. 

Quantity. 

Article. 

Quantity. 

Willow  broAh cords.. 

Willow  poles do 

ftono oaMo  yards.. 

LnnlMr feet  B.M.. 

1 

12,265  * 
2,745  \ 
13,300 
18,823 

Wire pounds.. 

Iron  rods do — 

Spikes do 

Carriage  bolts 

165,  000 

50,  000 

26,000 

1,800 

Cost. 

'Surveys $373.77 

Grading  (11.03  per  linear  foot) 2,035.54 

Eevetment  ($4.83  per  square  foot) 43,410.80 

Ciib  work  (3  cents  per  cubic  foot) 33,853.61 

Total.... 79,673.72 

A  money  stAtement  ia  appended  herewith. 
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GREENVILLE  REA€H. 

Monty  statement 

July  1, 1887,  amoant  available $37.5 

July  1, 1888,  amoant  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities $37,367.05 

July  1,  1888,  outstanding  liabilities 16.55 

July  1,  1888,  amount  covered  by  existing  contracts 37,3 

July  1,  1888,  balance  available 1 


\ 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890  360, 0 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Expenditures  apportioned  as  follows : 

For  services $7,7 

For  material  and  supplies 19,2 

For  plant,  tools,  and  repairs 4 

For  subsistence 7,2 

For  fuel 2,2 

For  miscellaneous..... 2 

Total 37,3 

VICKSBURO  HARBOR. 

Owine  to  the  continuous  shoaling  in  the  cliannel  leading  fWtm  the  river  to  the 
front  of  the  city  of  Vicksburg,  steamers  have  been  shut  out  for  a  longer  period 
year  since  the  cut-off  of  1876. 

Many  plans  have  been  suggested,  and  work  has  been  done  to  keep  this  ch: 
open  throughout  the  year.  A  report  including  plan  and  estimate  made  by  a  ] 
of  Engineer  Officers  in  1878  is  published  in  the  Report  of  the  Chief  of  Enginee 
1878  (pages  ^38  to  646,  Part  I). 

Before  the  organization  of  the  Mississippi  River  Commission  work  was  begc 
Delta  Point,  opposite  Vicksburg,  to  prevent  further  recession  of  the  bank  at 
place.  After  tne  organization  of  the  Commission  this  work  was  continued,  am 
thus  far  been  successful.  By  the  river  and  harbor  act  approved  August  5,  198 
appropriation  was  made  for  this  harbor.  Under  this  a  survey  was  made  and  a  pi 
with  plans  and  estimates  submitted  in  March,  1887;  This  project  was  later  ad< 
by  the  Commission  and  approved  by  the  Secretary  of  War. 

This  project  is  as  follows : 

To  prevent  the  flow  of  water  into  the  lake  and  make  a  still- water  basin  in  frc 
Vicksburg.  Then  to  dredge  a  basin  in  front  of  the  town,  and  a  canal  conne 
this  with  the  river.  To  carry  out  this  project  it  was  proposed  to  build  a  dam  f 
the  lake  from  the  city  to  De  Soto  Island,  and  a  dike  from  near  the  river  end  o 
island  to  the  canal,  and  thence  parallel  to  the  canal  to  the  river.  The  basin* 
1,7C0  feet  long  and  300  feet  wide,  and  the  canal  75  feet  wide  at  bottom,  with  thi 
ural  slope  on  land  side  and  one-fifth  on  water  side. 

Under  this  project  advertisements  were  issued  on  August  5,  1887,  for  dred 
Only  one  bid  was  received. 

Abstract  of  proposals  for  dredging  in  Vicksburg  Harbor,  opened  September  5,  li 


No. 


Name  and  residence  of  bidder. 


'Rittenhoiise  Bfoore,  Mobile,  Ala 


Pri< 

y 


a 


This  bid,  being  considered  reasonable,  was  accepted  and  contract  made. 
On  November  20,  1887,  advertisements  were  issued  for  piles,  poles,  brush,  b; 
stringers,  and  stone. 
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/  bids  for  material  for  improving  Viclahurg  Harbor,  opened  December  20, 1887. 


and  restdenee  of 
bidder. 


He  Bride,  Green- 
K  Ml*»- 

M cBride,  Oreen- 

I.MIM 

ide  d&  E  Ti  D  8, 
fliiville,Kiaa*.... 

St  Neil,  Van  Ba- 

Mo 

Killebreir,  ICem- 

^  Teim 

I  EviDs,  Memphis, 
o 


Brash, 

per 

cord. 

FUea. 

per 

foot. 

Willow 

stringers, 

each. 

Centt. 

tL45 

H 

$0.85 

L30 

«* 

.80 

1.45 

<4 

.90 

1.75 

H 

i.ao 

1.09 

m 

4.00 

1.271 

.87  J 

Cypress 

stringers, 

eaob. 


$1.05 

1.00 

.90 

1.30 

4.00 


WUIow 

braces, 

each. 


$0.40 
.371 
.SO 
.60 
1.50 
.40 


Cypress 

braces, 

each. 


Stone,  per 
onbio 
yard. 


$0.50 
.45 
.60 

.eo 

1.50 


$1.39 


*  Delivered  on  the  work. 

:t8  were  made  with  W.  L.  Killebrew,  of  Memphis,  for  brnsh  and  stone,  and 
ba  Evins,  of  Memphis,  Tenn.,  for  braces  and  stringers.  Piles  were  bought 
larket. 

m  and  dike  were  constructed  by  day's  labor,  the  plant  belonging  to  the 
ates  being  used. 

'asbegnn  on  February  L  and  suspended  and  plant  returned  to  Wilson's  Point 
6,  lt:88.  At  this  time  tne  dam  was  finished  and  the  dike  for  a  distance  of 
all  that  was  expected  this  season.  A  gap  was  left  in  the  dike  100  feet  wide 
dodate  steamers.  In  this  report  and  on  map  the  dam  and  dike  are  called 
L.  1  and  2,  respectively. 

the  construction  of  Dike  No.  1  and  Dike  No.  2,  much  delav  was  caused  by 
less  of  the  contractors,  and  both  brush  and  stone  had  to  be  purchased  in 
ket  to  avoid  a  great  iucrease  of  expense.  In  both  coses,  however,  the  price 
the  same  as  the  contract  price,  so  that  no  deductions  were  made  on  this  ac- 
n  the  contractor.  An  increase  in  the  tow  bill  was,  however,  deducted  from 
ictor^s  estimate. 

the  progress  of  the  work  the  following  was  the  average  force  employed  : 
13  men ;  February,  101 ;  March,  114 ;  April,  .^)0.  The  force  in  January  was  em- 
repairs  to  plant.  The  ftillowiug  plant  wah  also  used:  1  steamer,  2  quarter- 
barses,  6  pile-drivers,  4  tlat^,  10  skiifs,  and  2  yawls. 

ke  No.  1  was  constructed  of  three  parallel  rows  of  piles,  driven  in  each  row 
irt.  The  distance  between  the  rows  was  5  and  11  feet.  Each  row  was  fast- 
itudinally  by  stringers  spiked  and  wired,  and  braces  connected  the  three  rows 
fastened.  These  were  placed  near  the  top  of  the  piles  and  also  about  half- 
reen  the  top  and  surface  of  the  ground.  The  space  between  the  rows  5  feet 
»  filled  with  fascines  of  brush,  with  stone  ballasting  to  hold  it  in  position. 
\k  forms  about  five-sevenths  of  the  filling  and  stone  two-sevenths;  in  addi- 
I  these  rows  were  woven  or  wattled  with  brush.  This  dike  now  stands  at 
ion  to  top  of  piles  of  45  feet  on  Vicksburg  gauge,  about  3  feet  higher  than 
kge  level  of  De  Soto  Island.  It  is  in  good  condition,  except  that  the  heavy 
B  settled,  and  the  dam  must  eventually  be  still  further  raised. 
X  2,  intended  rather  as  a  screen,  was  lightly  built  of  one  row  of  piles  8  feet 
1  wattled.  This  row  was  then  braced  to  a  second  row  16  feet  distant,  in 
3  piles  were  16  feet  apart.  Stringers  are  used  iu  each  row,  and  every  second 
st  row  braced  to  a  pile  in  second  row.  Two  breaks  have  occurred  in  this 
sreen,  one  caused  by  drift  and  the  other  by  a  steamer.  It  will  be  necessary 
this  dike  some  2,000  feet  further.  The  material  dredged  has  been  placed 
base  of  the  dam  and  dike,  and  it  is  hoped  that  as  the  canal  is  dredged  to 
'  build  earthen  dams  of  the  material. 

t  of  Dike  No.  1  was  $20,388.86,  or  |7.28  per  linear  foot.  The  cost  of  Dike 
screen),  $6,858.70,  or  |1.71  per  linear  foot. 

Iff  was  begun  on  March  13,  the  river  not  having  reached  a  sufficiently  high 
if  that  date.  The  dredge  has  been  constantly  at  work  since,  and  has  removed 
,  140,877  cubic  yards,  measured  in  situ.  I  inclose  herewith  drawings  showing 
done  to  date. 

(tractor  was  ordered  to  excavate  to  18  feet  on  gauge  at  Vicksburg,  giving 
slope  the  same  as  the  bank  had  before  deposit,  about  two-fifths,  and  on  the 


2284     REPORT   OP   THE   CHIEF   OP  ENGINEERS,  U.  8. 

island  side  one-fifth,  with  bottom, width  of  100  feet;  np  to  June  1  tw 
made  the  full  length  of  the  canal,  giving  a  width  of  75  feet.  The  s 
steeper  slope  than  the  one  proposed  thus  far.  After  the  completion  c 
and  dnring  dredging,  the  river  rose  steadily  nntil  it  reached  an  elevi 
on  gange,  April  26.  It  then  fell  rapidly  nntil  May  22,  when  it  stood 
this  time  it  has  risen  slowly,  standing  on  June  1,  32.5  feet. 

During  the  rise  constant  and  carefdl  observations  were  made  on  tl 
area  incu)sed  by  dikes.  Early  in  the  rise  a  current  came  in  at  the 
of  the  canal,  bringing  the  sediment-laden  water  of  the  river,  but 
further  in  than  the  compress.  With  extreme  high  water  this  cun 
velocity,  and  could  be  traced  to  Dike  No.  1.  No  current  oonld  be  d 
the  gap  left  in  Dike  No.  2,  except  that  due  to  wind.  Much  drift,  ho^ 
the  harbor  this  way. 

After  the  water  came  to  a  stand,  the  pulsation  due  to  the  eddy  at  i 
canal  was  noticed,  and  later  on  a  falling  river?  the  current  set  < 
these  currents  were  more  powerful  than  required  for  merely  filling  a 
basin. 

The  following  deposits  were  found  to  have  taken  place  on  the  cana 
past  year : 


Seotlon. 

na 

Section. 

H   1 

• 

FeeL 
0.2 
0.3 
0.3 
0.4 
0.4 
0.4 
0.5 
0.6 
0.6 
0.6 
0.7 
0.7 
0.7 
0.7 

E  16 

H  2 

E  16 

H  3 

E  17... 

H   4 

E  D , 

H   6 

B  19 

H   e 

E  20 

H   7 

E  21 

H   8 

E  22 

H   9 

E  23 

HIO 

E  24 

Hll 

B  25 

H  12 

B  26 

E  13 

A 

E  14 

A  4- 100  feet 

making  a  total  fill  over  the  site  of  the  proposed  canal  of  51,158  cubic 

After  the  works  are  complete  and  the  dikes  made,  if  possible,  watc 
think  the  deposit  will  be  much  in  excess  of  my  calculations,  say  be< 
27,000  cubic  yards  per  year. 

Obstructions  that  were  not  known  to  exist  have  been  discovered  c 
canal,  such  as  wrecked  barges,  which  will  have  to  be  removed. 

I  would  recommend  that  a  dredging  outfit  be  purchased  out  of  the 
tion,  as  it  will  be  needed  annually  and  the  dredging  can  be  done  chei 
than  by  contract. 

No  work  has  been  done  at  Delta  Point,  but  several  slips  have  occui 
above  the  revetment,  and  it  will  be  necessary  to  extend  the  work  i 
channel  remains  as  it  is.  To  make  this  point  secure  the  bank  shoi 
above  the  mouth  of  the  Yazoo  River. 

A  reference  to  the  map  will  show  that  a  long  line  of  bank  is  now  c 
revetment  heretofore  built.  Pour  caves  have  taken  place,  as  shown, 
have  filled  during  the  high  water,  but  extensive  caving  along  this  w 
may  be  looked  for  during  the  next  low-water  season. 

Here?rith  ia  a  finaDoiaTBtatement  and  an  itemized  statement  of  ooc 


F* 


fO/VS  OF  C^N/9i^ 
*r9€i  propoeeff/  Excavmffon 


J 


«>»«iV\'~..M«».. 
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'  DetaUed  itaiement  of  oo8t  of  dike; 
DIKE  HO.  1  (2,800  FBST  LONG.  THREE  BOWS  PILES.  FILLIKO.  ETC.). 


Snperin- 
teadenoe. 

Care  .of 
plant 

Towing. 

Repairs 
to  plant. 

Pile  driv- 
ing, brac- 
ing, etc 

Wattling, 
filling,  etc. 

ToUI. 

f74L25 
ai.44 
00.90 
16.00 

$212.83 

27.55 

33.61 

4.00 

$279.65 

1312.45 
2.81 

68.54 
2.50 

04.00 

11. 730. 60 

80.79 

286.15 

12.50 

13,369.13 

189.43 

811.04 

15.00 

$6, 63.*>.  ^1 

nlHiiiitMicw 

331.  Oi 

DBOO  BtOTXW 

81.39 

1,341.63 

id  gMMirsl  expenaM. 
to  1>lMlt 

60  00 

64.00 

'•........•••........ 

102.66 

360.00 
3,400.00 
3. 647. 65 

462.66 

3,400.00 

8, 647. 65 

2,021.00 

252.80 

2.021.00 
252.80 
447.50 
428.00 
140.27 
30.07 
25.00 
255.00 

M   .................. 

447.50 

72.76 

20.00 

16.93 

8.56 

500.76 

Hid  n^U 

4.00 

164.27 

JO.  27 
22.03 

'  57.27 

am,  6(o....... 

"600.*  20 

5.20 

60.70 

1.50 
5.50 

946.70 

WW .............. 

&S0 

"**•••"•"  ••-•••••-••• 

1,051.24 

■na 

846.50 

800.79 

459.50 

5,82L24 

11,900.60 

20,38&86 

DIKE  KG.  2  (4,000  FEET  LONG,  TWO  ROWS  PILES  WATTLED,  ETC.). 


851.75 

19.00 

48.65 

9.50 

88.66 

23.26 

18.06 

3.00 

331.68 

8L85 

1. 165. 88 

55.16 

181.28 

&25 

• 

830.01 

101.25 

308.  ai 

2.25 

2.799.83 
198.67 

nhsifltence .......... 

MKse  etoree. ......... 

551.02 

id  general  expenses. 
t»  nlan^ ......... 

1.00 
33.63 

24.09 

33.63 

% -..••••.•••••••••• 

25.00 

100.00 
768.46 

125.00 

768.45 

1,216.00 

102.00 

274.85 

166.02 

54.76 

21.63 

10.30 

130.54 

1,216.00 
102.00 

rs. .................. 

274.85 

166.02 

54.76 

7.00 
16.50 

28.63 

na.  e*e  . . .  r , ,  ,  r . 

• 

- 

36.00 

842.81 

473. 35 

9tT. ................. 

5.50 

6.50 

"J  .•••••.••••••••••- 

*••*••**■ 

0tal 

484.40 

151.48 

674.40 

66.57 

3,421.77 

2.100.99 

6,85&70 

SUHMART. 


caee  stores.... 
■d^aeral  ax- 
is  

»te  plant 

PS , 


$0,436.14 

620.00 

1,802.65 

74.00 

07.63 

587.66 

Stone  

Brash 

PUesr. 

Braces 

Stringers 

Wire 

Spikes  and  nails 


$3,400.00 
4,416.10 
3, 237. 00 
354. 80 
722.  35 
607.68 
219. 03 


Rope 

Oil,  oakum,  etc 

Coal 

Stationery 

Total , 


$8&90 

96.79 

1, 420. 05 

11.00 


27, 247. 56 


VKHCSBURO  HARBOR. 

Money  itatemeni. 

«  1887,  re-allotmenty  act  of  Aagast  5,  1886 (72,500.00 

.1888,  amount  expended $53,381.08 

i  1888^  oatatanding  liabilities 500.00 

,  1888,  amount  covered  by  existing  contracts 18, 616. 92 

72,500.00 

Nmt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890  200. 000. 00 
oaitted  in  compliance  with  requirements  of  sections  2  of  river  and 
irbor  acts  of  1866  and  1867. 


Money  si 

Jaly  1,  1887,  amoant  available 

Re-allottedy  actof  Angiuit  5,  1886 

July  1, 1888,  amoant  expended 

July  1,  1888,  balance  available 

i  Amount  that  can  be  profitably  expended  in 
2  Submitted  in  compliance  with  requiremei 
I     harbor  acts  of  1866  and  1867. 

Expenditures  apportioned  as  follows : 
For  services 


LBYSBS. 

Amos  Bayou  to  Arkansas  City. — ^The  contract 
was  finished  and  work  accepted  on  Septembe 
been  placed.    Under  this  contract  the  levee  wa 
of  1882. 

At  the  meeting  of  the  Mississippi  River  Comn 
ber,  1886,  money  was  allotted  for  the  enlareins 
the  levees  should  be  built  3  feet  above  the  nigl 
thence  to  decrease  in  height  so  that  at  the  Lou! 

On  Jnly  2,  1887,  $56,500  was  aUotted  4o  this  1 
on  building  and  repair  of  levees,  which  allotm* 
War.  Under  this  allotment  it  was  decided  to  b 
water  from  Amos  Ba^ou  to  Lncca  Landing,  fron 
and  the  rest  of  the  line  2  feet  above,  except  at 
bids  were  requested  on  July  25  and  openec  on  ^ 

Abstract  of  bids  received  for  building  levee  from 

August  25,  1( 


No. 


Name  and  residence  of 
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▼ee  18  in  good  condition  from  Amos  to  Lacca  Landing ;  below  tbis  the  levee 
r  the  river  bank  that  it  was  not  deemed  advisable  to  spend  any  more  money 
Id  be  avoided,  as  a  new  Ud^  mnst  soon  be  bnilt. 

ion  of  the  topping  between  Chicot  Village  and  Arkansas  City  was  left  for  the 
)Qnty  levee  board  to  build  in  accordance  with  their  agreement.  This  they 
cost  of  $2,.500,  the  amonutthey  had  agreed  to  contribute. 
r  Forent  Line, — Thisline,  report-ed  under  contract  last  June,  was  finished  and 
December  13,  1887.  Total  yardage  placed  :i02,4(>(),  and  91.19  acres  oleared^ 
^  exclosive  of  contingent  and  engineering  expenses,  of  i^63,611.38. 
B  line  some  expense  was  incurred  not  covered  by  the  contract  in  removing 
ed  below  the  base  of  the  levee.  This  levee  is  built  of  very  poor  material  in 
L  where  this  occurs  the  side  slopes  were  made  1  on  4,  and  for  the  rest  of  the 
3. 

eeting  of  the  Board  of  Engineer  Officers  on  building  and  repair  of  levees  on 
iud26,  1837,  an  allotment  of  $155,083  was  made  for  levees  in  my  district  on 
as  Front  in  Arkansas,  and  I  was  directed  to  advertise  for  bids  on  the  follow- 
:  Loops  Amos  Bayou  to  Arkansas  City,  Panther  Forest  Extension,  Leiand 
lOop,  Whiskey  Chut'C,  Brooks^  Break,  Matthews*  Bend,  Grand  Lake. 
9  could  all  be  built  it  would  close  the  entire  front  from  Amos  Bayou  to  Red 
ovided  the  State  and  local  authorities  carried  out  their  agreements.  The 
asin  Levee  District  of  Louisiana  were  responsible  for  the  line  from  Arkansas 
he  Panther  Forest  Extension,  and  Chicot  County,  Ark.,  for  all  other  gaps 
ssary  topping.  I  was  further  directed  to  make  contracts  and  do  the  work 
the  money  would  permit,  leaving  out  such  portions  as  might  be  necessary 
foot  of  the  list. 

lines  were  advertised  August  1,  and  bids  opened  September  1,  1887.  Ab- 
re  with. 


if  bids  received  September  If  1887, /or  building  levees,  Tenaas  Fronty  in  Arkansas. 

(Bids  made  per  yard.  J 


Name  and  reaidenoe  of  bidder. 


Wbitehill.  ArkansM  City,  Ark 

Lamb.  MeDophis,  Tenn 

Arnold  and  W.  O.  Flynn,  Memphis,  TeDu 

in  k,  Bro.,  Memphis,  Tenn 

rew8  Broil.,  Florence,  Ala 

.  Verde],  MemjphiH,  Tcnn 

per  Sl  Fiaber.  Friar's  Point,  Miss 

othy  Sullivan,  Memphis,  Tenn 

L  McNamara.  New  Orleans.  L»   

old  ic  DeGaris,  Mempiiis.  Tenn 

Cooney,  MpniphiH,  Tenn 

.Dulaney, Roaedale,  Miss. 

Tigbe  Sl  McKee,  Memphis,  Tenn 

S.  Harvey,  Memphis,  Tenn 

L  Craig,  Lima,  Ark.,  and  H.  W.  Graves, 

eriing.  Ark    

Arnold  and  W.  O.  Flynn,  Memphis,  lonn 
S.  Craij;,  Lima,  Ark. j^  and  I.M.  Worth- 
Eton,  Lakeport.  Ark 

iel  T.  Hartnett,  Memphis,  Tenn 

1  a  McGinty,  New  Orleans,  La 

h  Feran,  Memphis^  Tenn 
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foand  necessary  to  leave  ont  the  Grand  Lake  Hue,  and  coDtracts  were  made 
onstrnction  of-tbe  others.     Later,  however,  the  citizens  liviujj  in  tbe  neigh- 
agreed  to  bnild  a  portion  of  the  Grand  Lake  line,  and  a  contract  was  made 
t  of  it.     The  following  has  been  done  : 
imo8  Bayou  to  Arkansas  City. — Contractors,  Tapper  Sc  Fisher.     Work  begun 


work  u„tU  after  UiehLlhwite;*  ''^  "^""^ 
time  the  water  hod  farfiin  1  j!  *  ,  ^"'"'^  "»  « 
large,  and  it  will  tea  vl?/?„?,-'''l*''»*  t*"*  '«' 
pot  in  this  levee.  nS  ZL^«n*\**  P">"''«"'  * 
,  Grand  >ta*B.-Thi8  le^nl  „^*"*  ^t  ^"^  »>een 
3  feet  above  high  wVtor  TT^  *''*'  "^dof  O 
1?  starting  thi/woTk1,ut  Pf°S*'^*T'' **«Tig 
sinking  tSok  placa  b„f  Jhi  ^"^"^  "'«««•'  »b 

ligbt''l'f„tTit°^nZn*SJ?P  *'"'  i-«>»t 

Isaac  M.  Worthington  dW  ?£"*"*'  ^»  l"*^*  H  < 
March  12, 1888.  S™  18  loJTSS''-  ^^'«'''  •> 
expenses,  #3,028  9J  ™*«®'  »8,420.28.    Cost,  excl 

E"^eVS4«ii^i-^^disW^^  failed  to  fln 
ow  at  Cairo,  "n^.v  3^  45  fo/'**''  ^he 
the  highest.  At  Arkans^  Phfv  !♦  "  ^".*««  •«  co' 
18*i  Below  here  the  clwin^  J^f  til*""''*'  ^^  ^ 
At  Greenville,  Miss.,  40  5S  fe£  k^*S*P*  '» the  1 
only  .22  foot  below  1882  '    ^''^  ^'^  '««*  1 

hi«h  ^Lt^r'^'it  %1^^:^  ra'/,^-'>-«  «.«8  f< 
half  a  foot  below  the  hith  «.♦'"«•  ^  '""•■'»  be] 
below  Greenville,  the  wafil'^?^  *".**  »«»<•">« 

fe^osinlr^-JS^-^^^^^^^^ 

river  the  watefoflgS^  iL^t^''  recommend  th* 
above.    This  would  nece8^ti?«?K  ""  *  standard. 
0/ tS?^  City  to  4.8  feeH  Grand  L"?'"'"?  "^  "•« 
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Laetyearl  had  discliarge  obseryationB,  taken  jnst  below  Arkansas  City,  published. 
Tbt8y«ail  had  them  taken  at  Wilson's  Point,  with  the  following  result : 


Date. 


Ana  22 

a 

3 

as 


Oange 
reading. 

Mean  ve- 
locity per 
second. 

A  rea 

discharge 

section. 

37.80 
37.85 
37.80 
37.80 
87.73 
37.60 

Feet, 
6. 5371 
6.4772 
6. 0374 
6.0792 
6.4507 
6.3318 

Square  feet 
179, 795 
177,  906 
174,672 
181,421 
186,180 
177, 032 

Pischargo 
per  second. 


Oubiefeei. 
1, 175, 338 
1, 152,  330 
1,054,675 
1. 102,  896 
1,200,995 
1,126.636 


Tkigahows,  disreji^aTding  the  two  small  gaps  this  year,  that  the  maximum  amount 
diaekrged  in  1887  was  1,491,735  and  in  1^  1,200,995  cubio  feet  uer  second,  a  differ- 
ent hi  round  numbers  of  say  300,000  cubic  feet  per  second  at  ArKansas  City. 

The  dilEnnence  in  the  gauge  at  this  point  was  46.65  —  45. 18  =  1.47  feet.  By  arming 
on  this  and  discossing  the  various  discharges  observed  in  past  years,  an  approximate 
idttof  the  height  of  the  river  for  an  expected  maximum  discharge  may  be  found. 

Iiead  with  this  report  money  statement  for  levees  Teusas  Front,  protection  of  levees, 
)eiM8  Tasoo  Front,  available  balances  third  district,  approximate  value  of  plant 
Wbnging  to  third  district,  and  list  of  civilian  engineers  employed  July  F,  1887,  to  June 

Very  rosp  ectfiillyy  your  obedient  servant, 

Wm.  T.  Rossell, 
'  Captain  of  Engineers. 

fcCol  C.  B.  COMSTOCK, 

Carps  of  Engineer 8 f  U,  8,  Afmyj 

FreMent  Mississippi  Blver  Commission, 


LEYEES,  TENSAS  FRONT,  IN  ARKANSAS.* 

^  Money  statement, 

%  1, 1887,  amount  available $74,697.08 

Wlotoent,  ac%  of  August  5, 1886 211,583.00 

Itptember  1, 1887,  amount  deposited  for  error .08 

A*«nt  available 286,280.16 

%  1,1888,  amount  expended 1279,932.13 

['Jb^  1, 1888,  outstanding  liabilities 2,000.00 

i4i  L 1888,  amount  covered  by  existing . .  contracts 539. 19 

^  282, 471. 32 

^,  ialy  1, 1888,  baUnce  available 3,808.84 

,  AnoBBtthat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890  (KK),  000. 00 
i^bmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
!   bubor  acts  of  1866  and  1867. 

^xpenditares  apportioned  as  follows : 

Forservioes $16,341.29 

For  material  and  supplies 88.09 

Forplant,  tools,  and  repairs 114.40 

For  eabsistence - 177.74 

For  contractor's  estimates 261,002.71 

For  miscellaneous 2,207.90 

Total 279,932.13 

'Includes  "  Levees,  Tensas  front,"  * '  Levee  Arkansas  City  to  Amos  Bayou,"  * '  Levees 
Arkao^im  City  to  Louisiana  line.'' 

BNG  88 144 
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PKOTECnON  OF  LEVEES. 

Money  9iaiemmU 

July  1,  1887,  amoant  available $4,j 

Re-allotment,  act  of  Angus 1 5, 1886.... lOJ 

14,1 

Jaly  1,  1888,  amount  expended |9,153.24 

July  1, 1888,  outstanding  liabilities 200. 00 

July  1, 1888,  amount  covered  by  existing  contract 9,2 

July  1,  1888,  balance  available 5,< 

Amount  that  can  be  profi  tably  expended  in  fiscal  year  ending  Ju  ne  30, 1890    15,  ( 
Submitted  iD  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

Expenditures  apportioned  as  follows : 

For  services 3,{ 

For  material  and  supplies 2,1 

For  miscelfaneous j 

For  levee  work 2,1 

Total A 9,1 

LEVEES  YAZOO  FRONT  (BEN  LOMOND  HOOP). 

Money  statement, 

July  1,1887,  amount  available $1,5 

Expended • 0,< 

July  1, 1688, balance  available 1,$ 


\ 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890  200,  ( 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

RECAPITULATION.— AVAILABLE  BALANCES,  THIRD  DISTRICT,  JUNE  30,   188€ 


Qreenville  Reach |] 

Delta  Point,  La  10,( 

Care  of  plant  and  surveys 6,< 

Levees,  Tensas  Front 3,( 

Protection  of  levees  5,< 

Protection  of  works 25,  < 

Levees,  Yazoo  Front l,i 

Total ^ 52,5 
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IM  ofdvilian  engineers  emplayed  on  wark  of  river  and  ha/bor  improvement^  third  diatrict, 
kduayeof  Capi,  WllUam  T,  Roauelly  Corps  of  Engineer Sy  from  July  1,  1887,  to  June 
30, 18tj&,  inclusive,  under  the  river  and  harbor  appropriation  act  approved  August  5, 
1886. 


Hbdm  Hid  retidenoes. 


iitknr  ffider.  LoalsTille.Ky . 

[     E8i  L  Oofpp^  Yicksborg. 
D» 


BaijGoodrieh^  Lake  Provi- 
4aei,U. 


KCNliBger,  Wcightodale, 

h. 


Time  em- 
ployed 
(months). 


1 


jr.  d. 

12 
10  21 


6 
1 


}  1. 


Compen 
MtioD  per 


$220 
175 


170 
150 

150 


Where  employed. 


(  Wileoii's  Point,  La 
Greenville,  Hisa  . . . 


(  Leland,  Ark  — 

(Vaocluae,  Ark. 

Vickflburg,  MIas 


(  G-aines  Landing,  Ark^ 

{  Vaucliise,  Ark j» 

In  the  field 


(  Arkansas  City,  Ark 


In  the  aeld 


Work  on  which  employed. 


In  local  char;;e  of  Got- 
em  men  t  fleet. 

In  local  charge  construc- 
tion of  spur-dikea. 

Survey  and  etiti mates  of 
leve«H,  Tensae  Front. 

In  local  charge  construc- 
tion of  dnm  and  dilce  at 
VickHburg,  Mi»«. 

InHpi'Ctor  construction  of 
levees,  Ti^nsas  Front. 

Survey  of  levees,  Tensaa 
Front. 

Con.slruction  o  f  Amos 
Bayou  levee. 

Survey  of  levees,  Tensas 
Front 


Jffrmmate  value  of  plant  belonging  to  the  United  States  and  used  uvon  the  Mississippi 

Rivert  third  district. 


Class  of  property. 


SitiB  toT.boat  Oiceola  

Slaalav-boat  yidalia 

^mkmhoeA  Emma  Etheridffe 

SffTc^boa  IfelCT* 

B^mBe  graders 

«tire»boats: 

lAbjSO  (4),  and  180  by  30  feet  (2) 

^  l«l»y«  feet  (old) 

we«B-boits 

<M«r'bQats  (with  outfits): 

135  by  30  feet  

Why  85  feet 

l«by»feet  

•  by  »  feet 

71  by  18  feet 

wiM^bopboAt 

llaehise-ftlHip  boat  (old)  

gnwrter-tbop  (witJi  ontfit) 

£MHiBi[iiy-dock  (with  machinery) 

^Mj|,a7by  16  and  27  by  8  feet 

psp-bskt  and  niachinery 

8»«rfaBi»n) 

|"fi«  (decked  and  seow-boilt) 

«?«•  (model) 

/J^rivert,  with  machinery 

twjiiarMi 

UlkiDftsts 

uwU 

^iffif,  1  at  yicksborg  and  1  at  Yauclose 

1^  baime  and  boaU  (old) 

Tm1«  sod  appliances  (including  instruments) 

^reyiag  liistmments 

(^ieefiinutare,  safe,  etc 


Total 


No. 


1 
1 
1 
1 
2 

6 
1 
4 

1 

10 

1 

2 

1 

1 

1 

1 

I 

2 

1 

1 

35 

10 

16 

1 

9 

7 

33 

12 


Approximate 

value 
June  1, 1888. 


$15,300 

13,  500 

10,440 

5,400 

30,000 

12,960 

720 

3.  GOO 

2,  925 

22,  500 

1,  620 

2,250 

360 

4,050 

225 

2,430 

2,700 

770 

720 

25 

39,8K8 

29,  453 

39,  88K 

25 

150 

360 

165 

1,  800 

730 

2,000 

300 

247,254 


REP0R1 


Under  the  act  approved  Aagast  5,  1886, 
the  improvement  of  Vicksburg  Harbor. 


Under  this  clanae  the  Miasissippi  River  Coi 
of  the  harbor.    The  survey  was  made,  exteudiil 
end  of  Paw  Paw  Island.    It  includes  Centennii 
its  upper  mouth  to  where  it  debouches  into 
occupied  the  party  from  November  I,  IS^^e,  to'' 
maps  were  drawn  and  office  work  finished  aboi 

The  survey  consisted  in: 

1.  A  triangulation  of  the  reach. 

2.  Meandering  the  banks  and  sketching  the  t( 

3.  Locating  and  measuring  sections  on  bars  ai 
ing  was  impossible. 

4.  Leveling  all  meander  lines  and  sections  not 
^,  Sounding  on  section  lines  throughout  the  ei 
6.  Obtaining  direction  and  force  of  currents  b 

•  »  •  * 

The  general  change  in  the  main  river  in  this  rei 
a  wearing  away  of  the  west  side  of  Paw  Paw 
which  was  shortened  by  the  chute  channel ;  a  d 
at  the  lower  end  of  the  island ;  a  slight  cave  I 
the  rebound  of  the  current  from  the  Paw  Paw  Ba 
of  Nebraska  Landing;  a  caving  of  the  bank  f< 
Landing,  and  a  moving  and  vertical  increase  of 
a  caving  in  the  bend  below  Nebraska  Landing 
of  the  changes  heretofore  taking  place  at  Kings 
bar  just  above;  a  continuation  or  the  northward 
lines  of  the  bar  closing  the  northwest  end  of  La 
of  the  Centennial  Cut-off,  and  a  corresponding  ii 
also  of  the  heavy  caving  in  the  bend  below,  i 
Louisville,  New  Orleans  and  Texas  Railroad  tracl 
property  intervening  between  the  present  bank  a 
in  mid-stream  from  King's  Point  to  *"•    *  ""  - 
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it; 

ft 


of  chADges  near  Glass  Bayou,  due  to  its  influeuco  ou  tlio  lako  bottom  during  heavy 
raioj,  ftt  different  stages  of  water. 

•  •••••• 

At  the  risk  of  going  outside  of  the  requirements  of  the  resolution  [directing,  the 
survey],  I  have  decided  to  give  my  views  on  dredging  iu  the  harbor. 

Tbe  improvement  of  YicKsburg  Harbor,  after  the  cut-ofif,  was  begun  under  a  proj- 
ect submitted  by  a  Board  of  Engini&erB,  January  22,  1878. 

The  Boaid  recommended : 

1.  Protection  of  Delta  Point. 

2.  Constmction  of  a  bar  dike. 

3.  Dredging  cat  of  inner  harbor. 

4.  Diversion  into  the  lake  of  the  YasEoo  River,  and  made  estimates  therefor. 

The  protection  of  Delta  Point  has  b^en  accomplished,  but,  from  the  perishable 
utore  of  the  materials  (willow  brnsh)  where  exposed  above  low  water,  it  has  re- 
quired annnal  repairs. 

Under  the  Mississippi  River  Commission  dredging  was  done,  as  stated  already  in 
this  report.  Nothing  further  has  been  done  as  yet.  The  filling  up  of  the  arms  of 
the  lake  near  the  river  has  been  rapid,  and  a  shoal  has  also  formed  near  the  mouth  of 
Glass  Bayon.  The  shoaling  of  the  arms  of  the  lake  has  been  due  to  the  sediment  and 
otiwr  material  brought  in  by  the  river  while  rising.  The  great  amount  of  the  deposit 
tikes  place  where  the  current  is  checked,  and  the  comparatively  clear  water  reaching 
the  back  of  the  lake  makes  little  or  no  deposit. 

The  aoQount  of  deposit  must  bear  a  direct  ratio  to  the  volume  of  water  entering  the 
bke,ind  if  this  volume  be  decreased  so  will  the  deposit.  At  present,  not  only  does 
the  volume  of  water  depend  on  the  areaof  the  lake  and  the  rise  of  the  river,  but  there 
ia  also  a  current  passing  through  the  lake. 

To  decrease  the  amount  of  water  entering,  I  propose  to  build,  just  below  the  mouth 
ofOlaas  Bayon,  a  dam  (marked  proposed  dam)  and  a  dike  along  the  ridge  (marked 
proposed  dike). 

Tile  amount  of  water  entering  here  will  be  absolutelv  fixed  by  the  volume  contained 
in  the  basin.  The  dam  should,  in  my  opinion,  be  built  above  the  high- water  mark, 
Mi4tiie  dike  also.  The  dam  should  be  as  nearly  water-tight  as  practicable,  and 
the  dike  should  allow  the  water  to  pass  through,  but  robbed  of  most  of  its  silt.  Un- 
<l(whtedly  even  in  this  case  some  shoaling  would  take  place,  and  periodical  dredging 
wwddbe  needed.  The  amount  of  such  sedimentary  deposit  can  not  be  accurately  pre- 
dicted. There  are  similar  cases  now  along  the  river  in  the  cases  of  chntes  closed  at 
their  upper  ends.  In  these  cases  it  is  known  that  they  remain  open,  with  but  little 
change  from  year  to  year. 

The  dam  was  also  located  to  cut  off  any  complications  fVom  Glass  Bayou. 

To  dredge  the  canal  and  basin  •  *  »  will  require  about  1,900,000  cubic  yards, 
oeaaiiied  in  ritu, 

Thodike  will  cost,  say $25,000 

Tbedam  will  cost,  say 10,000 

Dredging  will  cost,  say 320,000 

Total... 355,000 

It  is  proposed  to  dredge  both  basin  and  canal  to  a  depth  of  5  feet  below  the  zero  of 
the  puge  ftt  Vicksburg,  the  former  with  a  width  of  300  feet,  and  the  latter  75  feet  on 
thb  bottom  with  side  slopes  of  1  to  5. 

Tbe  dam  is  to  be  built  of  two  rows  of  piles,  8  feet  apart  and  filled  in  between  with 
bradi,  longitudinal  braces  of  wood  and  cross- ties  of  wire. 

The  improvement  by  deflecting  dikes  is  uncertain,  and  although  not  expensive  in 
first  cost,  yet  when  threatened  cut-offs  must  be  prevented,  and  when  the  undoubted 
lorn  of  property  by  caving  banks,  where  the  current  is  thrown,  is  taken  into  consid- 
eration, the  cost  will  be  very  great. 

•  •••••• 

Should  tbe  Commission  decide  to  dredge,  I  would  recommend  that  the  dam  be  built 
and  Uie  canal  be^un  at  the  river  and  carried  for  its  full  width  and  depth  as  far  as  the 
money  will  ^rmit.  The  reason  for  leaving  the  dike  out  for  the  present  is  that  the 
growth  of  willows  along  the  site  partially  does  tbe  work. 

Refpectfolly  submitted. 

Wm.  T.  Rossell, 

Captmn  of  Engineer: 
Cotooel  Q.  A.  Gillmorb, 

Corp9  of  Engineers,  tl,  8,  A,, 

Pretident  Mismsippi  Miver  CommissioHf  New  York  City, 


I 
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Appendix  I. 

report  of  captain  dan.  c.  kingman,  corps  of  enoinebrs,  upon  opera 

in  the  fourth  district. 

United  States  Enqikeer  Obfice, 
.   •         Netv  Orleans t  La.^  June  6, 1^ 

Sir  :  I  have  tlie  honor  to  transmit  herewith  a  report  of  operationfi  for  the  fiscal 
ending  Jane  30,  1888,  for  the  works  in  my  charge  in  the  fourth  district  of  the  Mi 
sippi  Kiver.* 

IMPROVEMENT  OF  THE   HARBOR  OF  NEW  ORLEANS,   LOUISIANA. 

The  adopted  project  for  work  in  New  Orleans  Harbor  is,  first,  to  cover  the  ciu' 
bank  in  the  Carrollton  Bend  for  a  distance  of  10,000  linear  feet,  with  a  matti 
willow  brush,  ballasted  with  stonej  second,  to  protect  the  portion  of  bank  kno'i 
the  Gouldsboro  Bend,  about  5,000  linear  feet,  by  means  of  sloping  submerged  sp^ 
made  mostly  of  brush  and  stone,  and  placed  at  intervals,  varying  from  500  to  1,< 
feet.    It  is  also  proposed  to  protect  in  like  manner  the  Gretna  .Bend  and  the 
bend  above  Gretna. 

In  pursuance  of  this  project  the  following  work  had  been  done  np  to  the  date  of  J 
last  annual  report: 

A  small  amount  of  mattress  had  been  sunk  in  the  Carrollton  Bend,  and  in  the  Gqnlc 
boro  Beud  four  of  the  six  proposed  submerged  spurs  had  been  completed  and  a  fif 
partly  completed.    Most  of  the  material  required  (excepting  brush  and  lumber)  (e 
the  remaining  spurs  was  on  hand.    The  plant  which  had  b^u  changed  by  the  snt 
stitntien  of  three  new  weaving  barges  for  the  old  continuous  mattress  plant  wasi. 
laying-np  quarters,  and  during  the  summer  was  put  in  order  and  made  ready  for  ui 

In  September  a  survey  of  Gouldsboro  Bend  was  begun,  to  ascertain  the  condition 
the  wofK  already  done  and  the  effect  that  had  been  produced  by  it.    The  snrvei 
showed  that  all  of  the  completed  spurs  were  in  good  condition,  except  Spnr  No 
6,  which  was  some  10  or  12  feet  below  grade.    This  loss  of  height  may  have 
due  to  compreHsion  or  to  the  loss  of  some  of  the  top  cribs.     It  was  probably  dne 
both  causes  combined,  for  this  spur  as  a  matter  of  experiment  was  made  lighter  thai 
the  others,  containing  less  brush  and  less  stone.    The  result  shows  that  the  safelimii 
had  been  reached  in  the  former  spurs,  and  they  will  be  regarded  as  a  standard  fo] 
similar  work  hereafter. 

In  the  latter  part  of  October  work  was  resumed  in  Gk>uldsboro  Bend  and  con  tin  m 
until  February  26,  on  which  date  it  was  completed.     Unfinished  Spnr  No.  5  was  first 
brought  to  grade  by  the  addition  of  four  cribs  6  feet  in  thickness.     Spnr  No.  4  wi 
then  built.    This  is  one  of  the  largest  constructed,  it  being  over  40  feet  in  height 
with  its  outer  end  resting  in  100  feet  of  water.    The  necessary  number  of  cribs  wi 
sunk  on  Spur  No.  6  to  restore  it  to  grade.    This  completed  the  proposed  work  in  tbii 
bend.    No  survey  has  yet  been  made  to  determine  the  effect  of  the  finished  work. 
Examinations  made  from  time  to  time  while  the  work  was  in  progress  showed  that 
where  the  spurs  were  completed  they  held  the  bank  between  them  and  prevented! 
caving.    They  also  showed  that  spurs  of  the  standard  strength  were  sufficiently! 
strong  and  durable.    The  spurs  did  not,  however,  cause  any  deposit  to  take  placej 
above  or  below  them.    The  bottom  seemed  to  remain  about  as  it  was  at  the  time  they* 
were  put  down. 

On  December  14  a  caving  of  the  bank  took  place  at  a  point  a  short  distance  abovi 
Spur  No.  6.  A  survey  of  the  locality  showed  that  a  mass  of  earth  in  the  shape  of  a 
seuii-ellipse  in  plan,  and  having  an  axis  of  300  feet  and  a  semi-axis  of  60  feet  had  moved 
downward  and  outward  into  the  river.  Its  movement  was  singular.  It  did  not  fall 
suddenly  from  its  place,  but  advanced  wfth  a  regular  motion,  so  slow  and  so  gradual 
that  it  could  hardly  be  detected  by  the  eye  alone.  Its  measured  rate  of  advance  was 
about  a  half  an  inch  a  minute.  Before  the  cave  took  place  the  slope  of  the  bank  was 
very  steep,  being  3^  on  1  for  the  first  35  feet  in  depth.  The  earth  moved  was  not 
washed  away,  but  lies  at  the  bottom,  reducing  the  slope  of  the  bank.  Of  conrse  so 
steep  a  slope  of  earth  could  not  be  permanent,  but  the  immediate  cause  of  the  cave 
was  a  pond  of  rain-water  collected  and  held  a  short  distance  from  the  crest  of  the 
bank  by  the  railroad  tracks.  A  few  months  later  a  similar  cave  occurred  from  the 
same  cause  in  the  Carrollton  Bend.  This  cave  was  not  near  any  of  the  protected 
poi  tion  of  the  bank. 

In  regard  to  the  protection  of  Carrollton  Bend,  I  would  recommend  that  the  method 
of  protection  by  a  continnouM  mattress  be  abandoned,  and  that  by  submerged  spurs 
be  adopted  in  in  its  place.  I  think  that  the  trial  has  gone  far  enough  now  to  clearly 
indicate  that  the  latter  method  is  the  best  for  this  locality.    It  is  certainly  more  dur- 
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Abk,  is  easier  to  constract,  and  is  not  more  expensive,  and  an  injury  to  a  part  of  it  is 
>ot«o  likely  to  lead  to  general  destniotion. 

.  For  details  of  the  last  season's  work,  I  woold  refer  to  the  report  of  my  iiMsistant, 
: Mr.  H.  &  Douglas,  which  is  transmitted  herewith.  In  this  report  will  be  found  a 
I  tabulated  statement  of  labor  and  material  expended  in  this  work. 

The  collector  of  tbe  port  has  not  yet  famished  me  with  the  commercial  statistics 
^  of  New  Orleans  for  the  pa^t  year.  It  is  expected,  however,  to  receive  them  soon  after 
f'  the  olosL  of  the  fiscal  year,  and  they  will  then  be  forwarded. 

DfPBOVTNO  MISSISSIPPI   RIVER  (NO  LIMIT). 

Money  statement. 

New  Orleans  Harbor: 

July  1,  I8r^,  amoant  available $37,472.40 

Jaly  1,  ISSS^  amoant  expended  during  tincal  year  ending  June  'M)^  ISSS^ 
exclosive  of  outstanding  liabilities 33, 180.44 

July  1,1883,  balance  available 4,291. iHi 


{Amount  (estimated)  required  for  completion  of  existing  project ........  G  JO,  000. 00 
.\moaat  that  can  be  profitably  expended  in  finical  year  euding  Juno  30,  HJO  100, 000.  00 
Sabmitted  iatsompliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1^67. 

BSCnFIGATION  OF  THS  RED  AND  ATCHAFALATA  RIVERS. 

The  adopted  project  (see  report  of  Chief  of  Engineers,  Part  IV,  1885,  pages  2500 
tad  2562)  is  as  follows : 

"A  series  of  brush  dams  should  be  placed  in  the  Atchafalaya,  with  the  upper  one 
below  Bayou  des  Glaizes,  and  the  others  at  intervals  not  exceeding  one-quarter  of  a 
mile.  These  dams  should  be  built  up  to  just  below  low  water.  It  is  the  intention 
that  these  dams  shall  permit  a  passase  down  the  Atchafalaya  of  a  volume  equal  to 
tbe  flood  discharge  of  Bed  River,  and  in  couHtruction,  their  height  and  the  width 
between  spurs  can  be  so  adjusted  as  to  accomplish  this  result. 

a  *  •  •  •  • 

"They  shoo^.d  be  constructed  with  a  sill  not  le^s  than  300  feet  wide,  up  and  down 
stream,  and  extending  transversely  up  to  the  high-water  banks.  Above  low  water 
they  should  be  heavily  riprapped.  The  dam  should  be  built  upon  this  sill,  with  con- 
centric and  diminishing  cribs,  constructed  as  are  those  now  being  used  in  New  Or- 
leans Harbor.  While  the  ends  of  these  cribs  would  reach  about  to  low  water,  tlieir 
concentric  position  would  leave  a  depression  not  less  than  5  feet  deep  over  tbe  mid- 
dle of  the  crest  to  afford  at  all  stages  access  to  the  navigation  of  the  Atchafalaya. 


"THE  KEEPING  OPEN  A  NAVIQABLB  CHANNEL  FROM  THE  RED  INTO  TOE  MISSISSIPPI 

RIVER. 

•  *  •  "It  has  been  proposed  to  effect  this  by  placing  a  low-water  dam  across  Old 
River,  between  the  Red  and  the  Atchafalaya,  whose  crest  shall  have  an  ehn^ation  of 
about  10  feet  above  the  obstructions  in  Upper  Old  Rivor,  which,  before  the  present 
conditions,  induced  bv  the  enlargement  of  tbe  Atchafalaya,  was  the  natural  and  hot- 
ter channel.  The  reoevelopment  of  this  cha  luel  would  probably  require  the  assist- 
ance of  dredging  and  spur-jetties." 

The  act  of  August  5,  1886,  appropriated  $187,500  for  this  work,  and  a  plan  was  pre- 
pared as  follows  for  the  expenditure  of  this  money :  To  set  aside  $15,000  for  the  main- 
tenance of  navigation  through  Old  River  diring  the  low-water  season  of  1887;  to 
purchase  the  plant  necessary  for  sill  constru  cion,  and  to  build  one  sill. 

At  the  date  of  my  last  report,  in  pursuar.  o  of  this  plan,  a  survey  of  the  proposed 
location  of  the  contraction  works  had  been  made  for  comparative  purposes  and  to 
determine  the  proper  location  for  the  first  sill,  and  the  necessary  plant  was  being 

gathered  together  to  be  in  readiness  for  work  as  soon  as  the  river  should  reach  a  snf- 
ciently  low  stage.  I  was  of  the  opinion  at  that  time  that  work  could  only  bo  done 
to  advantage  when  the  river  was  quite  low.  The  experience  of  the  past  year  has 
indicated,  however,  that  work  can  be  done  at  almost  any  stage  short  of  extreme 
flood.  The  saving  in  the  cost  of  brush,  stone,  etc.,  which  must  bo  brought  from  a 
difltancey-eompensates  for  the  increased  cost  of  sinking  the  mattresses  in  place. 
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THE  MAINTENANCE  OF  NAVIGATION  THROUGH  OLD 

SEASON  OF   1887. 


RIVER  DURING  THE  LOW-WATKR 


The  method  by  which  it  was  hoped  to  accomplish  this  result  was  by  employing  a 
stern- wheel  st^am-boat  in  washing  and  scraping  the  mnd  and  sand  on  the  ban,  and 
by  the  construction  of  temporary  spur-dikes  to  increase  the  scoor. 

The  conditions  preceding  this  low  water  were  very  oufavorable  for  seoaring  and 
maintaining  a  navigable  channel.  The  flood  of  1887  was  not  excessive  at  the  month 
of  Red  River.  The  greatest  recorded  height  on  the  Barbre's  gauge  was  43.1  feet, 
Apnl  9.     It  reached  49.9  feet  in  1882. 

The  river  began  to  rine  in  November,  1886,  attained  its  maximnm  April  19,  1887, 
and  from  this  time  the  fall  was  rapid  and  unchecked.  During  this  rise  and  fall  the 
direction  of  the  cnrrent  in  Old  River  was  reversed  tein  times,  and  its  velocity  varied 
from  nothing  to  a  very  rapid  flow.  Dnring  the  time  that  the  water  was  fatllne  down 
to  a  15  foot  sta^e,  when  the  wheel  of  a  steam-boat  could  act  with  effect  on  the  bot- 
tom, the  direction  of  the  cnrrent  was  reversed  five  times,  and  there  was  a  swift  cur- 
rent towards  the  Mississippi  for  tweuty-one  days,  a  swift  current  towards  the  Atcha- 
falaya  for  seven  days,. and  seventy  days  on  which  there  was  a  centle  current  or  no 
current  at  all.  As  would  be  expected,  this  left  a  large  amount  of  sand  in  the  bed  of 
Old  River.  This  bed  had  a  cross-section  broad  and  flat  and  no  well-defined  low- 
water  channel  existed  through  it. 

The  level  of  the  bottom  of  the  river  varied  from  about  4  feet  above  the  zeroof  Barbre's 
gauge  to  a  few  feet  below,  but  the  whole  length  of  Old  River,  aboivt  6  miles,  would 
practically  be  dry  ground  when  the  gauges  at  its  extremities  should  fall  to  zero. 
With  such  a  condition  of  affairs  the  chance  of  securing  and  maintaining  a  navigable 
channel  during  the  low- water  season,  at  any  cost  that  would  be  admissible,  was  very 
poor  indeed.  Still,  if  the  Red  and  Mississippi  rivers  should  attain  a  decided  difference 
of  level  and  so  cause  a  current,  or  if  they  should  not  fall  below  5  feet  on  the  gauge, 
there  was  a  fair  chance  of  success.  Accordingly,  guide-piles  were  driven  across  the 
bars  to  secure  the  boats  while  washing  with  their  wheels,  and  spur-dikes  were  built 
In  wide  sections  to  contract  the  water-way;  but  all  to  no  purpose.  The  two  rivers 
fell  together  and  the  necessary  cnrrent  was  wholly  lacking.  The  Barbre's  gange 
recorded  1  (^  feet  below  zero  September  18,  the  Red  Kiver  Landing  gauge  reading  tf ft 
above.  In  November  the  Red  River  Landing  gauge  went  down  to  within  .25  of  zero, 
the  lowest  for  many  years.  Barbre's  gauge  tnen  read  1  foot  above  zero.  Dnring  all 
this  time  the  bottom  of  Old  River  was  out  of  water,  and  teams  were  crossing  it  on  a 
dry,  dusty  road.  All  hope  of  maintaining  a  channel  was  abandoned  early  in  Septem- 
ber, and  the  work  done  thereafter  was  simply  with  a  view  to  take  advantage  of  any 
rise  that  might  come  to  clear  out  the  channel.  A  rise  in  the  Red  River  finiuly  began 
about  the  1st  of  December,  and  on  the  10th  the  gauge  at  Barbre's  Landing  reached 
8.5  feet,  that  at  Red  River  Landing  reading  2.60.  On  this  day  the  small  steam-boat 
Colonel  Hooker  passed  from  the  Mississippi  to  Red  River,  and  navigation  was  thus  re- 
sumed in  Old  River  after  an  interruption  of  one  hundred  and  twenty  days.  The  Red 
River  continued  to  rise,  reaching  19.1  feet  on  Barbre's  ^auge  December  31.  On  the 
same  day  Red  River  Landing  gauge  read  6.40,  thus  giving  a  fall  of  13  feat  in  less 
than  six  miles.  (The  zero  of  Barbre's  gauge  is  0.3  above  tnat  of  the  Red  River  Land- 
ing gauge.)  The  resulting  current  was  of  course  very  strong:  the  rush  and  roar  of 
the  water  was  audible  for  a  long  distance.  The  dikes  in  Old  River  wer»  not  designed 
to  withstand  such^  a  terrible  current,  and  of  course  suffered  considerably.  The  ex- 
act amount  of  injury  that  they  received  can  not  yet  be  determined  as  they  are  still 
submerged.  Under  the  action  of  this  current  the  channel  became  much  deeper  and 
straighter,  and  all  of  the  sand  seemed  to  have  been  carried  out  into  the  Mississippi. 
The  sand  at  first  formed  a  great  bar  that  extended  half-way  across  the  river,  but 
this  bar  was  soon  washed  away.  After  this  the  Old  River  channel  was  in  very  good 
condition,  better  than  it  had  been  for  some  years ;  but  no  permanent  improvement 
has  been  made.  With  changing  cnrrent  it  will  soon  fill  up  again.  It  is  at  present 
deteriorating,  and  it  is  a  question  whether  it  will  be  in  any  better  condition  than  it 
was  last  year  when  the  low  stage  is  reached.  Nothing  but  a  regular  current  flowing 
in  one  direction  during  the  latter  half  of  the  falling  stage  of  the  river  can  be  relied 
upon  to  secure  and  maintain  a  navigable  iow-water  channel. 


AT  THE  HEAD  OF  THE  ATCHAFALATA. 

The  approved  project  provided  for  the  construction  of  one  of  the  six  sills  which  are 
to  be  placed  in  the  Atchafalaya  below  Bayou  des  Glaizes.  With  the  approval  of  the 
Commission  it  was  decided  to  place  the  upper  one  first,  and  the  location  fixed  upon 
was  about  500  feet  below  the  mouth  of  the  bayou.  The  bottom  of  the  river  was 
carefully  dragged,  and  all  snags  found  were  pulled  and  removed. 

In  the  sill  a  single  course  of  mattresses  3  feet  thick  was  used,  instead  of  two  oonrses 
18  inches  thick  as  was  first  proposed.  No  diiliculty  was  experienced  in  sinking  the 
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mattresses  exactly  in  tlie  place  desired.  They  were  made  to  lap  5  feet  on  each  other, 
aud  I  am  Batisfied  that  the  hottom  was  completely  covered  and  protected.  Wheu 
thisreHult  cau  be  secured  the  advautat^es  of  a  single  thick  mattress  are  obvious.  It 
eosts  less  to  build  and  sink  than  two  thin  mattresses,  and  when  sunk  it  has  all  of  the 
stone  on  top  of  it,  where  it  will  do  the  most  good. 

The  sill  when  completed  was  304  feet  wide  up  and  down  stream.  Neither  bank  was 
foand  to  have  a  slope  greater  than  1  on  4,  so  that  no  cribs  were  needed.  The  left  bank, 
however,  was  rough  add  uneven,  and  considerable  grading  was  necessary  to  reduce 
it  to  a  smooth. slope  so  that  a  mattress  could  be  plac^  upon  it.  The  left  bank  had  a 
well-defined  crest  and  the  mattress  work  was  terminated  there.  Connection  with  the 
le^ee  was  secured  by  three  earthen  spurs  with  horizontal  crests.  These  spurs  being 
above  ordinary  high  water  were  simply  sodded.  On  the  right  bank  the  mattress  ends 
at  a  height  of  about  35  feet  on  the  gauge.  It  was  then  connected  with  the  main 
levee  by  two  sloping  earthen  dpurs  paved  with  stone.  These  spurs  were  10  feet  wide 
on  top  and  had  side  slopes  of  1  on  3.  The  pavement  was  about  6  inches  thick,  the 
Rtones  set  in  place  by  hand  as  in  ordinary  rough  street  paving.  I  was  afraid  of  the 
aetion  of  leaves  and  current  on  these  structures,  and  had  grave  doubts  as  to  their 
stability.  As  the  water  rose  against  them  they  became  very  soft,  and  it  was  easy  to 
thrust  a  stick  through  them  from  top  to  bottom.  Nevertheless  they  held,  and  now 
that  the  water  has  fallen  away  from  them,  they  show  no  injury  whatever,  and  no 
more  settlement  than  would  be  expected  in  a  new  bank  of  earth.  In  high  water  the 
current  made  a  strong  break  over  them.  Their  success  in  this  case  makes  me  think 
that  they  could  be  used  to  advantage  in  cases  of  bank  protection  to  replace  the  per- 
ishable portion  of  spurs  between  high  and  low  water. 

As  the  place  where  the  sill  was  put  down  is  remote  and  inaccessible,  the  cost  of  in- 
stallation was  heavy.  It  was  necessM^  to  erect  some  buildings  and  to  drive  a  well 
to  secure  a  supply  of  drinking  water.  This  well  was  sunk  in  the  bed  of  the  river  to 
I  depth  of  127  feet  below  zero  of  the  gauge,  or  about  170  feet  below  the  general  level 
of  the  country.  The  well  flows,  but  a  pump  is  used  to  increase  the  suppW.  The  wa- 
ter is  clear  and  wholesome  and  unafifected  by  the  stage  of  the  river.  The  perman- 
nnate  test  shows  it  to  contain  but  very  little  organic  matter.  When  first  drawn 
iroin  the  well  it  contains  some  soluble  salt  of  iron.  This,  however,  is  soon  oxidized 
and  precipitated  on  exposure  to  the  air. 

The  willow  brush  required  for  the  work  was  cut  from  private  land  in  the  vicinity. 
Aprice  of  $1  peracre  (equal  to  about  li  cents  a  cord)  was  paid  for  the  privilege.  The 
total  cost  of  willows  delivered  on  United  States  barges  at  the  work  was  |f.64|  per 
eord;  7,438  cords  were  used. 

The  rock  for  ballast  was  quarried  by  hired  labor  at  a  point  near  Harrisonburg, 
La.,  and  towed  to  the  work.  The  Louisiana  Manufacturing,  Mining  and  Quarry 
Company,  with  whom  a  contract  for  stone  had  been  made,  failed  after  delivering  307 
tons. 

The  Goyernment  profited  by  the  failure,  as  the  stone  was  obtained  about  20  per 
cent,  cheaper  than  it  would  have  been  under  the  contract. 

The  following  is  a  statement  of  the  cost  of  stone : 

Bock  quarried  at  aaid  towed  from  Harrisonburg,  La.,  September  1,  1887,  to  March  16, 
18S8,  inclnaive : 

Cost  of  quarrying  and  loading $14,437.86 

Cost  of  towing 7,028.63 

Total  coat  ofl2,176  tons  of  rock  delivered  at  Simmesport 21,466.49 

Cost  of  qaarrying per  ton..  1.18^ 

Cofltof  towing do 57f 

Cost  of  1  ton  of  rock  delivered 1.76^ 

Estimate  does  not  include  price  paid  for  qnarry  right. 

Bock  quarried  and  delivered  at  West  Melville,  La.,  by  the  Louisiana 
Quarry  Companv : 
Three  hundred  and  seven  and  five- tenths  tons  of  rock  delivered  at 

West  Melville,  at  $1.75  per  ton 538. 12i 

Cost  of  loading  on  barge 242. 93i 

Cost  of  towing  to  Simmsport 44.42 

Total  cost  of  307,5  tons  of  rock  delivered  at  Simmsport 825. 48 

Cost  per  ton  delivered ^ 2.68i 

Total  amonnt  of  rock  delivered,  12,484.4  tons;  at  a  total  cost  of  $22,291.97 ;  cost  per 
ioBf  $1.78j. 
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The  cost  of  loadiDg  and  towing  the  rock  received  at  West  Melville  (i.  c,  the  con- 
tractor's rock)  was,  of  coarse,  somewhat  heavier  than  it  would  have  been  if  a  larger 
quantity  had  been  delivered.  A  good  deal  of  the  rock  was  obtained  from  the  bed  and 
low-water  banks  of  the  Ouachita  Kiver.  For  this  no  payment  was  made.  When  the 
river  rose  it  was  necessary  to  obtain  lb  from  land  belpnging  to  private  parties.  This 
was  done  in  two  cases,  a  stipulated  sum  being  paid  for  a  general  right  to  quarry  rock 
on  tke  owner's  land.  Pifty  dollars  was  the  consideration  in  each  case.  This  amounted 
to  about  4  cents  a  ton  In  place  for  the  rook  thus  obtained.  The  right  to  quarry  there 
still  holds  good. 

The  falling  river  shows  the  mattress  pretty  thoroughly  filled  with  silt. 

The  high-water  area  of  cross-section  of  the  river  at  the  point  where  the  sill  is 
placed  was  63,479  square  feet.  The  area  below  zero  was  15.147  sq^uare  feet.  It  is 
now  59,823  and  13,5ti4  square  feet,  respectively.  This  small  cnange  in  a  larse  section 
of  the  river  can  of  course  have  no  noticeable  effect  on  its  regimen.  The  sillwill  pre- 
vent the  river  from  getting  any  larger  at  that  particular  section,  but  that  is  about 
all  it  can  accomplish.  A  detail  plan  and  estimate  has  been  prepared  for  a  low  dam 
to  be  erected  on  this  sill  whenever  the  commission  shall  order  its  construction.  The 
sill  and  dam  will  reduce  the  high-water  section  to  50,700  square  feet,  and  the  section 
beloW  zero  to  4,500  square  feet.  Whether  this  contraction  will  be  sufficient  is  an 
open  question.  A  35-foot  stage  at  Simmsport  gives  29  feet  at  Melville,  about  30  miles 
below ;  10  feet  more  causes  only  a  foot  or  two  rise  below,  showing  that  the  water 
must  then  escape  over  the  banks.  The  area  of  discharge  at  Simmsport  at  35  feet  was 
47,000  square  feet;  after  the  proposed  contraction  it  will  bo  36,000  square  feet.  The 
average  section  near  Melville  at  29  feet  is  .'T7,000  feet.  From  this  it  would  appear 
that  the  lower  Atchafalaya  will  still  be  overtaxed  at  extreme  high  water.  Still  a 
greater  reduction  than  20  per  pent,  at  a  given  point  would  hardly  be  judicious,  as  it 
might  cause  a  current  that  would  itself  be  an  obstruction  to  navigation.  The 
plan  of  dividing  the  sills  and  placing  half  of  them  10  or  15  miles  below  Simmsport 
may  be  worthy  of  consideration. 

The  long  interruption  of  navigation  due  to  the  closure  of  Old  River,  and  the  loss 
and  hardship  suffered  by  the  large  number  of  people  whose  only  route  to  markets  is 
through  this  place,  caused  me  no  little  anxiety  and  regret,  and  the  temptation  to 
incur  unjustifiable  expenditures  in  the  hopeorafibrding  them  relief  was  very  hard 
to  resist. 

I  have  given  to  the  ''Atchafalaya  problem"  much  thought  and  study.  I  visited 
the  locality  eleven  times  during  the  past  season  and  spent  forty-seven  days  on  the 
work. 

It  is  evident  that  there  are  four  different  and  to  some  extent  conflicting  interests 
to  be  considered  in  any  plan  for  the  rectification  of  the  Red  and  Atchafalaya  rivers, 
namely : 

1.  The  navigation  of  the  Mississippi  River. 

2.  The  navigation  of  the  Red  River  and  its  tributaries. 

3.  The  navigation  of  the  Atchafalaya  and  its  connecting  waters. 

4.  The  interests  of  the  inhabitants  of  the  valleys  of  these  several  streams. 
Whatever  is  done,  therefore,  must  have  in  view  to  maintain  at  all  times  the  free 

and  unobstructed  navigation  of  the  Mississippi  River  at  and  near  the  mouth  of  the  Red ; 
must  secure  at  all  stages  of  the  water  a  safe  and  easy  entrance  into  the  Red  River 
and  its  tributaries ;  must  effect  a  like  result  for  the  Atchafalaya  and  its  connecting 
waters ;  and  finally,  must  secure  all  of  these  benefits  without  producing  any  change 
in  the  high -water  regimen  of  those  several  rivers  whereby  territory  shall  be  subjected 
to  overflow  which  is  now  safe.  And  any  plan  which  does  not  promise  to  secure  all 
of  these  results  is  defective  and  ought  to  be  rejected.  The  dangers  to  be  averted  and 
the  obstacles  to  be  overcome  are,  so  far  as  the  Mississippi  River  is  concerned,  the 
Angola  Bar  and  the  deflection  of  its  waters  in  ever-increasing  quantities  down  the 
Atchafalaya,  which  might  in  time  (due  to  its  shorter  length)  exceed  in  capacity  the 
main  stream,  and  finally  become  the  sole  outlet  of  the  Mi^isissippi.  The  first  heavy 
storm  would  then  close  the  present  mouth  of  the  river,  the  bar  at  Angola  would  soon 
rise  above  the  water,  and  the  city  of  New  Orleans  and  all  the  towns  and  villages  for 
more  than  three  hundred  miles  from  Red  River  to  the  jetties  would  be  situated  on 
an  inland  lake.  Nor  would  this  great  loss  be  compensated  in  any  measure  by  the 
small  advantage  of  a  good  harbor  at  the  new  mouth.  The  Atchafalaya  Bay  is  much 
less  favorable  for  improvement  than  was  the  present  mouth  of  the  Mississippi. 

The  present  difficulty  in  Old  River  is  an  insufficient  low-water  channel,  due  to  the 
frequent  changes  in  the  direction  of  the  current,  which  flows  sometimes  towards 
the  Mississippi  and  sometimes  from  it,  and  to  the  existence  every  year,  at  different 
stages  of  the  water,  of  long  periods  when  there  is  no  current  at  all.  The  absence 
of  a  current  renders  the  ordinary  contraction  works  aljnost  wholly  ineffective.  This 
Old  River  channel  is  the  obstacle  to  the  entrance  of  the  Red  River,  and  also  of  the  At- 
chafalaya. During  the  past  season  all  access  to  these  rivers  firom  the  Mississippi  was 
prevented  for  a  period  of  one  hundred  and  twenty  days  by  reason  of  this  Ola  River 
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obstruction.  This  channel  can  not  be  maintained  by  a  system  of  annaal  dredging 
at  any  moderate  expense.  The  obstructed  channel  is  nearly  6  miles  long  and  its 
bottom  is  of  soch  shifting  and  sliding  material  that  the  amount  of  dred^iug  would 
have  to  be  vastly  greater  than  the  apparent  results  obtained,  for  the  sides  would 
ftlide  in  and  fill  up  the  cut  almost  as  fast  as  it  was  made. 

It  may  perhaps  be  asked  how  there  can  be  any  danger  of  the  Mississippi  go- 
ing down  to  the  Atchafalaya  if  Old  River  is  constantly  filling  up,  or  how  the  Atcha- 
fauiya  can  get  larger  and  Old  River  smaller  at  the  same  time.  The  high-water  width 
of  Old  River  is  eqnal  to  that  of  the  Mississippi  and  very  much  greater  than  that  of 
the  Atchafalaya,  so  with  less  mean  depth  it  can  carry  mnch  more  water  than  the 
Atchafalaya  can.  The  work  of  the  water  is  therefore  applied  to  the  smaller  sections 
of  the  latter  river  many  milee  below  its  head.  But  when  once  the  Atchafalaya  is 
l&rge  enough  the  Mississippi  will  make  very  short  work  with  the  obstrnctions  in  Old 
River.  As  to  the  remedy,  several  have  been  proposed,  the  purpose  and  effect  of  which 
is  shown  npon  the  accompanying  sketches. 

Ao.lrepresentstheconditionofthe  water  in  these  riversat  the  present  time.  The  bulk 
of  the  Red  River  water  flows  seaward  through  the  Atchafalaya;  that  of  the  Mississippi, 
of  coarse,  follows  its  own  channel,  and  there  is  a  current  flowing  through  Upper  and 
Lower  Old  River  to  the  Mississippi,  or  the  reverse,  according  as  the  former  is  higher 
or  lower  than  'the  latter.  When  the  two  rivers  are  at  the  same  level,  which  happens 
moch  oftener  than  one  wonld  suppose,  there  is  no  current  between  them.  For  the 
purpose  of  maintaining  navigation  throngh  Old  River  a  current  from  the  Red  River 
umore  effective,  for  it  carries  much  less  sediment.  A  gentle  current  from  the  Missis- 
sippi, loaded  as  its  water  is  with  silt,  causes  a  rapid  and  extensive  deposit  in  the 
broad  and  flat  channel  of  Old  River,  a  deposit  that  the  falling  river  is  seldom  able  to  re- 
move. The  deposit  has  been  greater  in  Upper  than  in  Lower  Old  River,  and  the  result 
is  that  at  low  stages  no  water  passes  through  this  channel  at  all,  and  the  condition 
is  as  shown  in — 

No,  2. — Here  Upper  Old  River  play  a  no  part  at  all  and  is  left  out  of  the  question. 
When  the  cnrrent  is  towards  the  Mississippi  the  Red  River  water  divides  at  the  point 
opposite  Barbre's  Landing,  part  going  aown  the  Atchafalaya  and  ihe  rest  flowing 
out  to  the  Mississippi.  If  this  condition  could  be  maintained  and  the  division  of  the 
water  fairly  made  the  problem  would  be  a  very  simple  one.  But  whenever  the  Mis- 
•isflippi  is  the  higher  the  whole  thing  is  changed.  Its  silt-bearing  water  flows  towards 
the  Atchafalava,  it  raises  the  water  at  Barbre's,  and  the  current  checks  itself.  The 
sediment  is  thrown  down  and  so  the  shoaling  goes  on  ;  and  if  both  rivers  get  very 
low  the  whole  of  Old  River  Channel  for  6  miles  may  become  bare  ground,  as  it  did, 
practically,  this  year. 

No.  3  shows  the  plan  submitted  by  one  of  my  predecessors  in  this  office.  (See 
Report  of  the  Chief  of  Engineers  for  1885.  Part  IV,  page  2824.)  In  this  Lower  Old 
River  is  closed  up,  the  bottom  of  Red  River  raised  so  as  to  give  a  suitable  fall  towards 
the  Mississippi,  and  the  Red  River  water  divided  at  the  head  of  TurnbulPs  Island.  If 
this  could  he  effected  and  an  eqnitable  division  of  the  water  secured  and  maintained 
it  wonld  be  a  solution  of  the  problem.  If  not,  then  it  would  not  differ  much  from 
what  now  exists  there,  as  shown  on  No.  2.  The  point  of  division  of  the  water  wonld 
simply  be  moved  a  couple  of  miles  farther  north. 

JVo.  4  shows  what  I  have  called  Mr.  Eads^s  plan,  as  I  believe  he  was  an  advocate 
of  it.  It  consists  in  closing  the  Atchafalaya  by  a  high  dam  and  thus  causing  the  Red 
River  to  become  at  all  stages  a  proper  tributary  of  the  Mississippi.  The  objections 
to  this  plan  are:  (1)  That  it  cuts  off  all  communication  witn  the  Atchafalaya 
and  its  connecting  waters.  (2)  That  it  greatlv  disturbs  the  high-water  regimen  of 
the  Mississippi  and  renders  the  whole  valley  from  Red  River  Landing  to  the  mouth 
liable  to  overflow  whenever  the  Red  and  the  Mississippi  are  at  flood  height  at  the 
same  time.  (3)  It  requires  the  construction  of  a  dam  100  feet  high  that  shall 
be  able  to  withstand  a  head  of  water  of  50  feet;  this  on  such  a  foundation  as  can 
he  found  in  that  conntry.  (4)  It  requires  the  construction  of  many  miles  of  high 
levee  on  the  south  and  west  bauk  of  Red  River  to  keep  the  dam  from  bein^  turned. 
(5)  It  renders  the  whole  Atchafalaya  Valley  unfit  to  Jive  in  by  exposing  it  to  the 
constant  danger  of  a  disastrous  inundation  if  the  dam  should  happen  to  give  way. 

Ko.  5  represents  a  connection  established  between  the  rivers  by  means  of  a  canal 
and  locks.  In  this  plan  Old  River  might  be  closed  by  means  of  a  dam  at  Carr's  Point, 
in  which  case  all  loss  of  water  down  the  Atchafalaya  would  be  prevented,  or  the  rivers 
might  be  left  as  they  now  are,  in  which  case  the  Atchafalaya  would  continue  to  en- 
lATge,  The  first  would  be  open  to  about  the  same  objections  as  in  the  case  of  No.  4, 
with  the  additional  one  that  the  head  of  water  might  be  on  either  side  of  the  dam. 
The  canal  might  of  course  be  located  at  any  point  from  Bougere  down  to  Plaquemine, 
or  even  lower.  The  principal  objection  to  this  plan  is  the  difficulty  of  constructing, 
maintaining,  and  operating  a  loc*k  where  the  foundation  is  so  poor,  the  lift  so  great, 
and  the  conditions  to  which  it  is  subjected  so  varied.  Besides,  navigation  throngh 
looks  is  tediooa  and  unaatisfactory  and  even  dangerous  for  the  kind  of  craft  used  here. 
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when  compared  with  navigation  on  a  free  and  nnobstracted  channel,  for  it  must  be 
remembered  that  there  are  coal-tow8  and  timber-rafts  as  well  as  steam-boats  to  be 
accommodated  here. 

The  plan  proposed  by  the  Mississippi  River  Commission  I  have  given  before.  It 
consists  of  a  series  of  low  dams  in  the  Atchafalaya  to  prevent  its  fartner  enlargement 
and  limit  its  outlet  capacitv.  It  also  provides  for  a  low- water  dam  across  Old  River, 
between  the  Red  and  the  Atchafalaya,  whose  crest  shall  have  an  elevation  of  about 
10  feet  above  the  obstructions  in  Upper  Old  River,  to  deflect  the  Red  River  when 
below  this  stage  down  Upper  Old  River,  which,  before  the  present  oonditiops,  induced 
by  the  enlargement  of  the  Atchafalaya,  was  its  natural  an<^  better  channel. 

So  far  as  the  Mississippi  River  is  concerned,  it  is  all  that  could  be  desired^  as  it 
prevents  the  further  enlargement  of  the  Atchafalaya  and  limits  its  outlet  capacity. 
As  to  the  Red  River  (in  low  and  intermediate  stages)  it  cuts  off  direct  communication 
with  the  Atchafalaya  and  in  effect  joins  TumbulPs  Island  on  its  western  boundary 
to  the  mainland.  The  water  of  the  Red  must  then  flow  throuj^h  Upper  Old  River 
until  it  reaches  the  foot  of  the  island;  here  the  water  will  divide  and  part  flow  to 
the  Atchafalaya  and  the  rest  to  the  Mississippi  (see  No.  6),  just  as  in  No.  2  it  divided 
at  Barbre's  and  in  No.  3  at  the  head  of  the  island. 

I  have  said  that  the  water  would  divide  at  the  foot  of  TurnbulVs  Island,  but  this 
would  not  always  take  place.  The  Atchafalaya,  being  deprived  of  its  supply  of  water 
by  the  Red  River  Dam,  would  fall  rapidly  to  something  like  Gulf  level,  and  this  would 
oiten  cause  all  of  the  Red  River  discharge  to  turn  the  point  of  the  island  and  ^ow 
swiftly  towards  the  Atchafalaya.  If  the  end  of  the  island  was  not  protected  it  would 
encroach  upon  it  and  might  in  time  wash  it  all  away  and  build  it  up  again  and  so 
return  to  its  present  condition,  flanking  the  dam.  In  any  case  that  portion  of  Old 
River  from  Tumbuirs  Island  to  the  Mississippi,  having  no  regular  current  flowing 
through  it,  would  be  as  bad  as  ever  and  the  obstructed  portiou  would  simply  be  re- 
duced from  6  miles  to  1.  This  can  not  be  accepted  as  a  complete  solution  of  the  Atch- 
afalaya problem. 

After  a  careful  study  on  the  ground,  during  the  past  season,  of  all  the  conditions 
that  enter  into  the  solution  of  this  problem,  I  ofier  the  following  addition  to  the  plan 
proposed  by  the  Commission.  This  addition  is  designed  to  coiTCct  the  single  defect, 
which  I  have  already  pointed  out,  in  an  otherwise  satisfactory  project. 

Beginning  at  the  footof  Turnbull's  Island,  I  would  construct  a  Jetty  along  the  middle 
of  the  Old  River  extending  out  into  the  Mississippi,  this  jetty  to  have  a  height  in 
due  relation  to  that  of  the  Red  River  dam  and  a  form  in  plan  sach  tis  to  deliver  the 
Red  River  water  to  the  Mississippi  with  the  minimum  amount  of  shock. 

The  effect  of  the  jetty  would  be  to  secure  a  good  and  easy  entrance  into  the  Red 
River  at  aU  stages,  for  it  would  force  a  current  out  to  the  Mississippi  during  the  fall- 
ing stage  of  the  rivers,  and  the  current  of  the  Mississippi  sweeping  past  the  end  of 
the  jetty  would  prevent  the  formation  of  the  bar  that  is  usually  found  at  the  mouth  of 
a  tributary.  It  would  also  secure  an  ample  and  easy  entrance  into  the  Atchafalaya,  for 
this  river,  being  deprived  of  all  water  from  the  Red  River  (when  the  level  of  the  dam  was 
reached),  would  become  a  proper  outlet  of  the  Mississippi  and  could  be  permitted  to 
take  an  amount  of  water  (to  be  regulated  by  the  contraction  works  in  the  Atchafa- 
laya) sufficient  to  maintain  a  channel  through  Lower  Old  River  large  enough  and  deep 
enough  for  all  purposes  of  navigation.  The  Mississippi  would  not  lose  by  this  change, 
for  the  amount  of  water  that  it  would  receive  from  the  Red  would  equal  or  exceed 
that  which  it  gave  to  the  Atchafalaya.  The  low-water  discharge  of  the  Red  River 
is  about  10,000  cubic  feet  a  second.  At  high  water  all  of  these  works  would  be  com- 
pletely submerged,  and  they  could  be  so  planned  that  they  would  not  reduce  the 
area  of  the  sections  at  which  they  were  placed  below  that  of  the  average  high-water 
section  of  the  rivers.  Thus  they  would  not  increase  the  disaster  of  floods  and  would 
not  render  any  place  liable  to  overflow  which  is  now  safe. 

This  is  the  plan  which  I  explained  to  the  Committee  on  Rivers  and  Harbors  of  the 
House  of  Representatives  when  I  was  ordered  to  appear  before  it  last  winter. 

Detail  plans  and  estimates  of  these  several  works  have  been  prepared,  to  be  ready 
in  oase  the  Commission  should  call  for  them. 

PHOTOGRAPHY. 

In  order  to  secure  views  of  the  work  I  sent  up  my  own  camera  for  the  use  of  ray 
assistant.  He  was  able  to  secure  a  large  number  of  pictures  that  will  form  a  valua- 
ble addition  to  the  history  of  the  work  for  office  record.  I  transmit  herewith  a  few 
characteristic  views  for  such  use  as  the  Commission  may  desire  to  make  of  them. 

For  many  interesting  details  of  the  work  done  during  the  past  season  for  the  recti- 
flcation  of  the  Red  and  Atchafalaya  rivers  I  would  refer  to  the  report  of  my  assist- 
ant, Mr.  W.  G.  Price,  C.  E.,  who  is  entitled  to  much  credit  for  the  faithful  and 
skillful  execution  of  the  work  intrnsted  to  him.  Mr.  Price^s  report  is  transmitted 
herewith. 

The  work  is  in  the  collection  district  of  New  Orleans,  which  is  the  nearest  port  of 
entry. 
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COMMERCIAL  STATISTICS. 

All  the  river  oommeroe  of  Red  River,  Bayous  Ma^on  and  TensaA,  Ouachita  and 
Black  rivers,  the  Atchafalaya,  Bayous  Conrtablean  and  Des  Glais&es,  together  with 
Dumerous  tributaries,  and  a  large  portion  of  the  commerce  of  Bayou  Teche,  passes 
through  Old  River.  The  total  value  of  the  commerce  to  be  benefited  by  the  im- 
provement is  estimated  at  $45,000,000  annually. 

IMPROVING  MISSISSIPPI  RIVBR  (KO  UMIT). 

Money  statement 

a.  Rectification  of  Red  and  Atchafalaya'rivers : 

Jaly  1,1887,  amount  available |1G0,371.16 

May  1, 1888,  deposit  for  overpayment .10 

$160,371.26 
July  1,  1888,  amount  expended  during;  fiscal  year  ending  June  30, 
1888,  exclusive  of  outstanding  liabilities 133,147.54 

July  1, 1888,  balance  available 27,223.72 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1890 500,000.00 

h.  Month  of  Red  River : 

July  1,  18H7,  amount  available 350.83 

July  1,  1888,  amount  expended  during  fiscal  year  ending  June  30, 1888  350. 83 

CONSTRUCTION  AND  REPAIR  OF  LEVEES. 

At  the  date  of  my  last  annual  report  no  work  of  levee  construction  was  in  progress. 
The  levees  throughout  my  district  were  generally  in  good  order.  The  only  gaps  on 
the  Tensas  Front  were :  Diamond  Island  Bend,  Deer  Park,  Bougere  Crevasse,  and  from 
Black  Hawk  to  Red  River.  A  break  was  threatened  in  the  United  States  Kempe 
Levee,  due  to  rapidly  caving  banks. 

On  July  2,  $15,000  was  assigned  to  the  closure  of  the  Deer  Park  Crevasse,  and  on 
the  25th  of  the  same  month,  $150,000  was  allotted  for  the  construction  of  a  back  line 
of  levee  in  the  Kempe  Bend,  and  $6,000  to  be  applied  to  the  protection  of  levees  dur- 
^DR  high  water. 

Surveys  were  made  during  the  month  of  August  to  locate  the  lines  for  the  new 
^ork,  and  plans  and  estimates  were  prepared. 

After  due  advertisement  bids  for  the  construction  of  the  two  levees  were  opened 
September  1.  The  lowest  bids  received  were :  For  Kempe  Levee  28^  cents  per  yard, 
>Qd  for  Deer  Park  14f  cents.  Both  bids  were  reasonable  and  were  accepted.  Con- 
^cU  were  signed  September  23  and  September  14,  respectively. 

The  new  Kempe  Levee  has  a  total  length  of  19,588  feet.    The  grade  is  about  1.5  feet 

*bove  the  high  water  of  1884.    It  has  a  width  of  crown  of  8  feet  and  side  slopes 

^^  one  on  three.     The  eontractors  began  the  work  of  construction  (hiring  the  latter 

part  of  September.     The  time  tixed  for  its  completion  was  February  1,  lOSs,    It  was 

f«ared  that  the  front  levee  would  cave  into  the  river  before  high  water.    When  the 

^'iQe  of  the  contract  expired  the  line  was  only  about  half  completed.    The  contractors 

>ere  well  supplied  with  money  and  seemed  to  have  made  every  effort  to  fulfill  their 

^ntract.    They  attributed  their  failure  to  bad  weather  and  inability  to  secure  a 

^UflQcient  force  of  good  laborers.    They  claimed  that  they  had  spared  no  expense  to 

^onre  good  labor  and  had  even  brought  men  from  places  as  distant  as  RocheMter, 

^^  y.    The  levee  seems  to  have  a  bad  name  among  the  workingmen  and  apparently 

^t  without  cause,  if  one  can  believe  all  of  the  reports  concerning  it.     I  have  beard 

z'^Ht  no  less  than  eighteen  men  have  been  killed  there  in  affrays  and  drunken  brawls. 

^  ^o  not  vouch  for  the  truth  of  these  stories.    I  have  no  personal  knowledge  of  any 

'^t  of  violence  there. 

On  receipt  of  the  contractor's  application  for  extension  of  time,  I  visited  the  levee 
f^d  carefully  examined  the  work  done  and  what  remained  to  be  done,  and  satisfied 
p^^self  that  it  would  be  impossible  to  complete  the  work  before  high  water,  with  any 
J^irce  that  could  be  worked  there;  also,  that  the  front  levee  would  in  all  probability 
^^Id  until  the  river  fell.  Accordingly,  I  extended  the  time  for  completion  to  January 
^9  1889.  Work  has  been  in  progress  ever  since.  The  old  levee  has  held,  and  all  dan- 
^r  is  now  past.     The  new  levee  will  doubtless  be  finished  before  the  limit  fixed. 


Y^The  new  levee  is  19,588  feet  long,  and  contains  442,487.20  cubic  yards  of  earth. 
^p  to  date  10,994  feet  of  bank,  containing  217,146  cubic  yards,  has  been  completed, 
^||Did  all  of  the  right  of  way  has  been  cleared,  leaving  8,594  running  feet,  containing 
^5fe,341  cubic  yards  yet  to  be  done. 
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Deer  Park  Crevasse  was  a  small  affair.  The  total  length  of  levee  needed  to  close 
it  was  12,235  feet,  contaiDine  58,006.45  cubic  yards  of  earth.  The  grade  is  2  feet 
above  high  water  of  1882.  Its  crown  is  6  feet  aud  its  front  aud  rear  slopes  are  I  on 
3  and  1  on  2,  respectively. 

The  contractor  was  very  dilatory  in  beginning  this  work,  and  it  was  not  until  his 
bondsmen  were  threa«tened  (in  November)  that  a  proper  force  was  placed  on  the 
levee.  The  work  was  not  completed  on  expiration  of  the  contract,  February  1, 1888, 
and  the  time  was  extended  thirty  days,  but  before  the  mouth  was  up  the  contractor's 
outfit  was  seized  by  his  creditors^  and  work  was  stooped.  As  there  seemed  no  pros- 
pect of  the  contractor's  completing  the  levee,  I  took  advantage  of  paragraph  13  of 
the  specifications,  which  gives  the  engineer  iu*char^e  the  right  in  such  cases  to  place 
labor  on  the  work  at  the  contractor's  cost.  Accordingly,  I  dispatched  a  quarter-boat 
with  a  force  of  laborers  from  the  Atchafalaya,  and  completed  the  levee  April  17.  No 
tools  or  implements  were  bought  for  this  work,  and  the  expenses  were  kept  down  to 
the  minimum;  nevertheless  the  cost  of  finishing  the  levee  exceeded  the  contract  price 
per  yard.  No  final  settlement  has  yet  been  made  with  the  contractor,  time  being 
necessary  to  determine  the  exact  cost  of  finishing  the  levee.  I  would  recommend, 
however,  that  the  contractor  be  paid  the  contract  price  per  yard  for  all  the  earth  he 
pat  in  the  levee.  This  matter  will,  however,  be  made  the  subject  of  a  separate 
report  later. 

In  January  certain  necessary  repairs  were  made  on  the  United  States  levee  from 
Shipp's  Bayou  to  Hard  Times.  About  4,200  cubic  yards  of  earth  was  handled  in  the 
repairs.     ll  was  left  in  good  condition. 

The  Glasscock  Levee  was  again  damaged  by  beavers,  and  a  ditch  that  was  doff 
last  year  to  drain  the  old  borrow-pits  was  completely  dammed  up  by  them.  I  visited 
it  early  in  April  and  caused  a  number  of  small  charges  of  dynamite  to  be  exploded  in 
the  levee  to  crush  in  their  galleries  and  destroy  the  inmates.  I  also  blew  out  their 
dam.    The  work  appeared  to  be  successful. 

The  flood  of  1888  was  a  moderate  one  and  none  of  the  levees  were  very  severely 
taxed.  The  State  of  Louisiana  and  the  Fifth  Louisiana  Levee  District  have  under- 
taken the  closure  of  the  Diamond  Island  Bend.  The  work  was  not  completed  before 
high  water,  but  donbtless  will  be  this  season.  With  this  gap  closed  the  only  breaks 
in  the  lines  of  levees  in  my  district  will  be  Bougere  Crevasse,  about  23,400  feet  long, 
and  Black  Hawk  to  Red  River,  about  90,000  feet.  As  the  water  falls,  however,  addi- 
tional gaps  may  be  caused  by  caving  banks. 

The  report  of  my  assistant  in  charge  of  levees,  Mr.  H.  S.  Douglas,  is  transmitted 
herewith. 

MORGANZA  CREVASSE. 

The  soundings  of  the  Morganza  sections  made  in  1887  were  repeated  in  Febmary 
1888,  by  a  small  party  detached  firom  the  Atchafalaya.  The  following  tables  give  the 
results  arranged  for  comparative  purposes.  They  clearly  indicate  the  value  of  the 
improvement.  These  sections  are  all  referred  to  a  water-surface  20  feet  above  the 
Memphis  datum. 

No. — 1.  Table  showing  increase  and  decrease  in  area  and  in  hydraulic  radiuSf  croBS-seo- 

tions  of  Morganza  lieach,  Mississippi  JRiver, 


Section. 


Above  erevaste. 

Section  1 

Section  2 

Section  3 

Section  4 

Section  5 

Sections 

Section  7 

BeUno  crevaste. 

Section  8 

Section  9 

Section  10 

Section  11 

Section  12 

Section  13 

Section  14 

Section  15 


Area. 


1887. 


113,697 
121  899 

99,006 
106,841 
109,  702 

97,277 
101.845 


93.093 
89,658 
80. 193 
81,169 
109,733 
115.445 
87,  925 
85,737 


1888. 


110,048 
119, 845 
101, 182 
105, 719 
112,743 
100,284 
101, 767 


97,226 
94,911 
92.082 
93,192 
111,957 
113,966 
97, 187 
87,355 


Increase.  Decrease 


Per  cent. 


.012 


.027 
.030 
.004 


.044 

.058 
.148 
.148 
.020 


.105 
.018 


Percent. 
.032 
.016 


.010 


012 


Hydraulic  radiua. 

Xn  create. 

1887. 

1888. 

44.3 
37.7 
48.6 

58.4 
49.2 
40.8 
35.2 

45.0 
37.4 
48.7 
61.3 
48.8 
43.1 
36.8 

Percent. 
.015 

.002 
.040 

.056 
.045 

33.1 
41.0 
40.1 
40.4 
4a  5 
40.0 
28.0 
34.9 

38.1 
40.2 
41.3 
41.0 
49.7 
88.7 
26.6 
37.2 

.151 

.'029* 

.014 
.024 

.065 

Decrease. 


Per,eenL 
.007 

.008 


.019 


,038 
,050 
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No.  2,— Table  Bhowing  increase  and  decrease  in   area  and  in  hydraulic  radius,  cross- 
sections  of  Morganza  Beaek,  Mississippi  River, 


Section. 

Area. 

IneraMe. 

DecTOMe. 

HydiMilio  ndiiu. 

IncroMe. 

1883. 

1887. 

1883. 

1887. 

Decrease. 

Aiot€  cretatse. 
Seokml 

112,186 
114.583 
118. 9:» 
110, 312 
129.750 
108,509 
104,633 

110.070 
02,183 
100.860 
96,967 
127,352 
131,315 
121, 404 
102,130 

113,607 
121,800 

30,906 
106,841 
109, 702 

97,277 
101,345 

03,008 
80,658 
80,193 
81,109 
109,733 
115,445 
87,925 
85,737 

Percent, 
.013 
.064 

Percent. 

43.5 
37.6 
67.7 
64.8 
55.0 
42.4 
20.5 

37.2 
37.4 
50.6 
47.7 
58.1 
47.4 
35.7 
42.3 

44.3 
87.7 
48.6 
68.4 
40.2 
40.8 
35.2 

33.1 
41.0 
40.1 
40.4 
48.5 
40.0 
28.0 
34.0 

Per  cent 
.018 
.003 

Per  cent 

Smtifm  2  

{y^>t>«n? '-- 

.160 
.031 
.154 
.104 
.031 

.161 
.027 
.270 
.162 
.138 
.120 
.275 
.160 

.282 

008 

8g(«jiin4 

.••••■•^•» 

SfnTtHmS    , 

105 

SeetioDtt.  .......... 

037 

S«e4icm7 

.103 

Bdatp  crmasse, 
SictioB  8..... 

.110 

geetkmO 

.006 

SiccSim  10 

.207 

fftetifm  11 

153 

i^etiool2 

.166 

g«c4ioD  13 

.166 

g0eCkiol4 

.215 

SaetionI5 

.174 

The  commerce  benefited  bv  leveeo  is  all  that  of  the  Lower  Missimippi  River. 
The  work  coming  under  the  general  appropriation  for  improving  the  Mississippi 
Biver  from  Cairo  to  the  Head  of  the  Passes,  no  separate  appropriation  is  asked  for. 

DIFSOVEMEI^T  OF  THX  MISSISSIPPI  RIVER   AT    NATCHEZ    AND    VIDALIA,  MISSISSIPPI 

AND  LOUISIANA. 

No  work  has  been  done  in  this  vicinity,  owing  to  the  lack  of  funds. 

The  approved  project  contemplates  the  nrotection  of  the  cavine  banks  by  means  of 
fobmerged  sloping  spnrs  placed  at  intervals  to  bo  determined  as  the  work  progresses, 
bat  assumed  fer  estimate)  of  cost  at  1,000  feet.     The  estimated  cost  is  |600,000. 

To  prevent  the  flow  of  water  across  the  neck  of  land  between  Giles  and  Cow  pen 
bends  and  the  anticipated  destruction  of  the  harbors  of  Natchez  and  Vidalia  by  a 
eat-off,  it  is  proposed  to  construct  a  levee  at  an  estimated  cost  of  $100,000.  This 
makes  the  total  estimates  |700,000. 

The  amount  which  can  be  i)rofitably  expended  during  the  fiscal  year  ending  June 
30,  1890,  is  $250,000,  for  the  purchase  of  the  necessary  plant,  the  construction  of  the 
levee,  and  the  commencement  of  dike  work. 


COMMERCIAL  STATISTICS. 

Exact  iuformation  is  not  obtainable,  but  it  is  estimated  that  there  is  received  an- 
noaUy  at  Natchez,  Miss.,  about  40,000  tons  of  provisions,  groceries,  and  machinery, 
7,000  tons  cotton-seed,  25,000  tons  coal.  The  shipments  are  about  40,000  bales  of 
cotton,  4,000  tons  oil  products.    About  1,200  steamers  arrive  and  depart. 

At  Vidalia,  La.,  the  receipts  are  about  8,000  tons  produce,  provisions,  and  ma- 
ehinery,  and  the  shipments  about  10,000  bales  cotton  and  2,000  tons  cotton  seed,  but 
a  railroad  recently  completed  to  Trinity,  La.,  has  added  materially  to  the  commerce 
of  Vidalia,  •^ 

The  work  is  in  the  collection  district  of  New  Orleans,  which  is  the  nearest  port  of 
entry. 

Money  statement, 

July  1,  1887,  amount  available $825.65 

June  1,  1888;  amount  expended  during  the  period  from  July  1,  1887,  to 
June  1, 1888,  exclusive  of  outstanding  liabilities  July  1,  1887 75. 00 

June  1, 1888,  balance  available 750.65 

r  Aiionnt  ^estimated)  required  for  completion  of  existing  project 700, 000. 00 

J  Amount  tnat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890  250, 000. 00 
]  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  1866  and  1867. 


V  >^^0^^- 
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IMPROVIMO  MISSISSIPPI  RIVB&  (NO  LIMIT). 

Monty  aiatemenU 

(a)  Levtses  on  Tensas  Front: 

Jnly  1,  1887,  amonnt  available |1,900.06 

Amount  allotted  firom  act  of  AngastS,  1886 165,000.00 

166, 900. 06 
Amount  expended  during  the  fiscal  year  ending  June  30, 

1888,  exclusive  of  outstanding  liabilities > |76, 620. 10 

July  1,  1888.  amount  covered  by  existing  contract 70, 410. 90 

147, 031. 00 

Julyl,  1888,  balance  available ..I.... 19,869.06 

(6)  Protection -of  levees: 

Julv  1,  1887,  amount  available -* 6, 496. 18 

Amoont  allotted  from  act'of  Augusts,  1886 6»000.00 

12, 496. 18 
Joly  1,  1888,  amount  expended  during  the  fiscal  year  ending  Jone  30, 
1888,  exclusive  of  outstanding  liabilities 1,111. 15 

July  1, 1888^  balance  available 11,385.03 


Abstract  of  hids  for  comtniction  qf  levees,  fourth  district 


1 

2 

8 
4 

5 
6 

7 

8 

0 

10 


Name  and  rotidenM  of  bidder. 


Ofi^den  &  Jones,  Baton  Bouffe,  La 

Robert  M.  White,  New  Orleans,  La 

Rogers  &  Ballentine,  New  Orleans,  La... 
John  S.  McTighe  Sc  Co.,  Memphis.  Tean 

John  P.  Kennedy,  New  Orletms,  La 

Patrick  Haman,  N^ew  Orleans,  La 

William  Curry,  Saint  Joseph,  La 

Albert  6.  Ober,  New  Orleans,  La , 

Michael  B.  McGarry,  l^^ew  Orleans,  La.. 
Robert  McNamara,  New  Orleans,  La..... 


Kempe     |  Deer  Park 
Levee  (price.Levee  (price 


per  onbic 
yard). 


Oentt. 


28| 


90 

d8 

34 


28{ 


per  cnbic 
yard). 


OetUB. 
15uW 

141 


17 
21 

m 

18 

16.74 

17 


Contract  awarded  to  Ogden  &,  Jones  for  Kempe  Levee  and  to  Robert  M.  White  for 
Deer  Park  Levee. 


Approximate  value  of  plant  belonging  to  the  United  Statesjmd  used  upon  the  improremeni 

of  Mississippi  BiveTf  fourth  district. 


I 


Claas  of  property. 

Approximate 

Yune  Jnne 

30,1888. 

Class  of  property. 

Approximate 
value  Jane 

30.1888. 

Steamer  General  Newton 

$18,000 
6,500 
5,000 
3,500 
3,000 
3,000 

50,000 

1.400 

200 

Tools  and  annlianoes 

10.600 

Steam'tas  Comstoek 

Office  f  amiture 

1,050 

Steam-tuic  Tilda 

Surveying  instruments 

Drawme  instruments 

1,500 

Steam-launch  Bubti 

206 

Steam-launch  AlnnkA  ............ 

Miscellaneous:  Hook,  lumber,  etc. 
Total  value 

10,600 

Two  (iiiart4^r>boatii      ..   .. 

Twentv-six  barsiw* 

108,350 

One  tloating  fltonvhousc 

Eleven  row-boats 
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of  oicti  engkneen  employed  on  workt  of  riner  and  harb^  improvement  in  charge  of 
I  Copt  I>am>C^  Kingmst»i  Corpe  of  Engineers^  during  the  fiscal  year  ending  June  30, 1888^ 
ittfer  the  river  and  harbor  appropriation  act  approve  Anguet  b,  1686. 


Hame  md  reaidenoe. 

Time 
employed 
Tmonthe.) 

Compensa- 
tion per 
month. 

Whereemplojed. 

Work  on  which  employed. 

i.Do«^M^  Kew  Odeaiift*. . . . 

f  .6.  Prices  New  Orleans 

IkaSirtiia,  Saint  Louis,  Mo.. 

k.. 

12 

12 
11 

Z>. 

'i2** 

$176 

176 
160 

New  Orleans  ,.. 

Do. 
Saint  Lonla,  Me. 

New  Orleans  Harhor  and 

levees. 
(  Rectifleatioii  of  Red  and 

(    mouth  of  Ked  Biver. 

Dak  C.  Kixomak, 

Captain  of  Engineers. 

QoL  C.  B.  COMBTOCKy 

Carpe  of  Engineers, 

President  Mississippi  Biver  Commission,  New  York  City, 


Custom-House,  New  Orleans,  La., 

Collector's  Office,  June  JJ8, 1888. 

hi:  I  inolote  herewith  statement  containiDg  the  atatiatios^f  commerce  nt  this  port 
*  for  in  your  letter  of  the  8th  nltimo. 
Reflpectfally,  yours, 

B.  F.  Jonas,  Collecior. 

pt.  Dak  O.  Kingman, 

U.  8,  Engineer  Corps,  New  Orleans,  La. 


Entered. 


Steam. 


SaUing. 


Total. 


yo. 

426 
106 
264 

Tons. 
517.695 

52,158 
407.973 

No. 
182 
42 
39 

795 

077,726 

263 

Tons. 

129,668 

11, 613 

24,605 


165,886 


Cleared. 


Steam. 


No. 
449 
110 
216 


775 


Tons. 
549,954 
53. 436 
367,238 


970,628 


Sailing. 


No. 

141 

37 

65 


243 


Tont. 
87.199 
13,910 
58,736 


150,845 


SpecMi $411,061.00 

Nerohuidiae,  fne 5,187,318.00 

Herchandise,  datiable 6,049,882.00 


448,620.00 

Ooneetlo 79.999,367.00 

Total  valaeof  exports 80.447,887.00 


«olleeted on  imports 2,762,207.02 

[XoTB, — ^Inoladed  in  the  above  are  estimated  amounts  for  the  month  of  June,  1888. 


II. 


REPORT  OF  MR.  H.  S.  DOUGLAS,  ASSISTANT  ENGINEER. 

New  Orleans,  La.,  Mag  31,  1888. 
:  I  have  the  honor  to  HtiUmlr.  the  following  report  on  the  work  of  improving  the 
J-  at  New  Orleans,  La.,  ttom  July  1, 1887,  to  May  31,  lb88.    Since  1884  the  wprl^ 
been  confined  to  the  Gkialdsborough  Bend  uo4^r  the  approved  project* 


•«»  .S*-*'' 
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At  date  of  last  annaal  report,  June  30, 1887,  tl^e  oonditioD  of  the  work  was  as  fol- 
lows: Ponr  of  the  six  proposed  sabmerged  spur-dikes  had  been  completed  and  a  fifth 
was  in  an  nnfinished  condition,  the  foandation  mattress  and  three  cribs  having  been 
placed.  Nearly  all  of  the  necessary  material,  except  brash  and  lumber,  'was  on  hand. 
The  plant  was  in  laying-np  quarters  during  high  water.  The  ten  barges  composing 
the  old  mattress  ways  and  the  tug  Tilda  were  being  repaired.  Three  new  mattress 
barges  were  being  built  under  contract. 

From  July  1  until  September  23  the  work  was  oontined  to  care  and  preservation 
of  plant.  The  hull  of  the  Tilda  was  thoroughly  repaired  and  placed  in  first-class  con- 
dition. New  timber  heads  were  put  in  barges,  decks  patched. where  rotten,  and  all 
seams  above  lisht  water-line  caulked.  On  August  6  the  three  new  mattress  barges 
were  completed  and  received.    These  were  to  replace  the  old  mattress  ways. 

On  September  23,  aresurvey  of  the  Gouldsboron^h  Bend,  to  determine  the  condition  of 
the  worK  previously  done,  was  commenced.  Owmgto  unfavorable  weather  and  other 
causes,  this  was  not  completed  until  November  3.  The  survey  developed  the  fact  that 
all  the  completed  spurs  were  in  good  condition  except  Spur  No.  6,  from  which  the 
top  cribs  hi^  been  carried  away.  No  marked  change  had  taken  place  in  the  bank  ' 
slope,  and  it  appeared  that  the  work  done  had  so  far  occasioned  neither  a  fill  nor  a 
scour. 

On  October  :M,  the  river  having  fallen  to  a  sufficiently  low  stage,  preparations  for 
the  active  resumption  of  spnr-dike  construction  in  theGouldsborough  Bend  were  com- 
menced. Rock  U)T  ballasting  and  sinking  the  mattresses  and  cribs  was  loaded  on  the 
barges.  Brush  contractors  were  directed  to  commence  delivery  of  brush,  and  lumber 
and  other  material  obtained.  New  floating  crib- ways  on  which  to  construct  the  cribs 
were  built. 

The  first  work  decided  on  was  the  completion  of  unfinished  Spur  No.  5.  and  on  No- 
vember 7  constmotion  of  cribs  was  commenced.  Four  cribs  were  sunk  at  this  spor, 
which  Vas  finished  December  6. 

On  December  6  work  on  the  only  remaining  untouched  spur,  No.4y  was  commenced. 
A  fouudation  mattress,  150  by  350  feet,  and  seven  large  cribs  were  sunk  at  this  spur, 
which  was  completed  February  11, 1888,  the  work  being  greatly  delayed  by  fogs  and 
heavy  drift  accompanying  a  rapid  rise  of  the  river. 

On  February  12  the  repairing  of  Spur  No.  6  was  commenced.  Four  large  cribs  and 
three  small  ones  were  sunk  at  this  spur,  which  was  completed  February  26.  At  this 
date  the  high  stage  of  the  river  and  the  heav^  drift  rendered  further  work  impracti- 
cable. The  plant  was  returned  to  secure  laying-up  quarters,  and  placed  in  as  good 
<sonditioh  as  possible  without  making  extensive  repairs.  All  tools,  lines,  etc.,  were 
placed  in  ffood  order  and  carefully  stored. 

The  worx  done  during  the  past  season  completes  spnr-dike  construction  under  the 
original  project  in  the  wuldsborough  Bend.  Fiftv^wo  thousand  five  hundred  square 
feet  of  mattress  and  416,020  cubic  feet  of  crib- work  were  constructed  and  placed  on  the 
spurs.  Theestimatedcost  per  square  foot  of  mattress  in  place  was  9.11  cents,  and  of  crib- 
work  in  place  4.69  cents  per  cubic  foot.  The  cost,  as  stated  above,  does  not  include  plant 
nor  care  and  preservation  of  same  while  laid  up.  I  believe  these  figures  represent 
the  maximum  cost  of  this  character  of  work,  as  it  was  prosecuted  during  the  past 
season  nnder  many  disadvantages.  The  nature  of  the  work  is  such  that  personal 
familiarity  with  details  and  metnods  is  necessary  to  economy.  The  trained  men  here- 
tofore employed  were  not  available,  and  the  force  engaged  had  to  be  taught  many 
things  by  experience.  The  former  mattress  ways  were  100  by  358  feet.  The  new  ones 
used  during  the  past  season  were  only  30  by  358  feet,  and  while  there  was  an  un- 
doubted advantage  in  handling  and  placing  the  new  ways,  mattress  weaving  was 
very  much  delayed  and  its  expense  increased  oy  lack  of  room  on  which  to  handle  the 
brush,  poles,  rods,  etc.  Failure  of  contractors  to  deliver  brush,  storms,  rain,  heavy 
drift,  and  dense  fogs  delayed  the  work  and  increased  expenses.  For  eleven  days 
mattress  construction  was  suspended  owing  to  the  nondelivery  of  suitable  brush.  On 
spnr-dike  construction  generally,  out  oflSi  possible  working  days,  23^  were  lost  from 
rain,  drift,  fog,  and  lack  of  brush,  the  lost  time  being  over  w  per  cent.  From  Janu- 
ary 22  until  February  2  work  was  virtually  suspended,  owing  to  heavy  drift  in  the 
river.  Three  times  the  lowering  barges  were  placed  in  position  to  lower  cribs  on  Spur 
No.  4,  and  each  time  the  drift  banked  up  against  the  plant  to  such  an  extent  that  the 
barges  had  to  be  removed  to  a  place  of  safety. 

Tne  methods  of  constructing  and  placing  the  mattress  and  cribs  composing  the 
spurs  were  generally  the  same  as  those  described  in  previous  reports.  The  principal 
variations  were  as  follows :  Instead  of  making  the  work  light  and  permeable,  it  was 
made  as  solid  and  substantial  as  possible  with  the  material  used.  lu  the  construction 
of  crib  frames  iron  tie-rods  or  bolts  were  dispensed  with  and  replaced  by  wooden 
stanchions.  The  thickness  of  the  cribs  was  increased  to  about  6  feet,  and  the  depth 
of  the  rock  pockets  was  reduced  to  about  one-third  the  thickness.  The  cribs  were 
loaded  as  heavily  with  rock  before  being  lowered  to  the  bottom  as  the  lowering  Unea 
would  standi  and  no  rock  was  thrown  on  them  after  they  were  )owe^  in  plaoe« 
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As  to  the  effect  of  tbe  work  it  may  be  stated  that  do  caving  has  taken  place  where 
the  spurs  were  completed  and  in  ffood  condition.  On  December  14  a  cave  commenced 
a  short  distanoe  above  Spur  No.  6.  It  occurred  at  the  railroad  wharf,  and  its  prog- 
ress was  oarefnlly  observed.  By  actual  measurement  the  wharf  traveled  out  into  the 
river  at  the  rate  of  one-fourth  of  an  inch  per  minute.  In  a  few  days  the  wharf  had 
besQ  completely  wrecked  by  the  cave  for  a  distanoe  of  250  feet.  The  causes  of  the 
eave  are  probably  the  same  as  have  occasioned  the  wreck  of  so  many  other  wharves 
in  the  harbor.  During  high  water  the  piles  and  braces  on  which  the  wharf  rests  check 
the  carren  t  and  caose  a  deposit  of  silt  under  the  wharf  nearly  up  to  high-water  mark. 

▲t  low  water  this  mass  of  silt,  not  having  the  water  to  support  it,  slides  out  into 
the  river,  oarrying  with  it  the  wharf.  The  immediate  cause  of  the  cave  may  be  a 
prolonged  rain,  seepage  fVom  some  inland  pond,  or  the  steepness  of  the  bank  in  front. 
Li  this  particular  case  there  was  a  large  pond  immediately  back  of  the  cave,  and  the 
baok  slope  in  front  of  the  wharf  was  very  abrupt.  It  is  a  well-known  fact  among 
those  interested  in  the  maintenance  of  the  wharves  of  the  city  that  when  the  silt  is 
washed  out  as  the  river  fSUls,  the  sliding  in  of  such  structures  is  prevented  to  a  very 
gnmt  extent. 

All  work  nnder  the  original  project  in  the  Gouldsborough  fiend  having  been  com- 
pleted, the  following  summary  is  presented : 


IViol  qmanHHs$  of  material  u»ed  in  the  ootutruoUon  of  the  six  submerged  spur- dikes. 


Item. 


oabie  ytrdfl.. 

Brash oords.. 

LsBiber feet,  B.  H.. 

Iron  rods,  25  feet  long,  for  mAttress 

wenriuff ponndi.. 

bon  eha&s,  8-foot  links,  for  nsttress 

v«ftTing pounds.. 


Qnsntity. 


6,808 

11.672 

105,710 

71,470 

11,090 


Item. 


Iron  bolts poandi 

Irun  washers. .do. . 

Iron  plfttee do. . 

Spikes  aod  nails do  . 

CTalvanixed  wire do.. 


Qoantity. 


23.18.1 

2.300 

1,570 

12,750 

20,040 


Actual  working  time  and  amount  of  work  done. 


I8M 

ino-*87 

Ui7.*88 


Totsl 


Date. 


August  29  to  November  29  . 
December  2  to  February  14 . 
November  7  to  February  20. 


Actual 

working 

days. 


74 
64 
78^ 


216^ 


MaCtresA 
placed. 


8q.  feH. 

210,000 

102.600 

52,500 


365, 100 


Cribs 
placed. 


(hi.  fe-et. 
465. 030 
377.874 
416. 020 


1, 258, 930 


*No  work  performed  in  1885. 


Exoloding  oott  of  plant  and  care  and  preservation  of  same  while  not  in  use,  the 
orib-work  has  cost  an  average  of  4.57  cents  per  cubic  foot  in  place.  It  has  been  diffi- 
eolt  to  separate  the  cost  of  mattress  and  crib  work,  both  being  under  way  at  the  same 
time,  and  but  two  attempts  to  do  so  have  been  made,  resultiuf]^  as  follows: 

The  mattress  at  Spnr  5  cost  7.54  cents  per  square  foot,  and  the  oue  at  Spur  4  cost 
9.11  cents  per  square  foot,  both  in  place.  In  ballasting  and  sinkiug  the  mattresses 
an  average  of  .128  cubic  foot  of  rocK,  about  12.29  pounds,  were  used  on  each  square 
foot  of  mattress.  On  the  cribs  an  average  of  .0886  cubic  feet  of  rock,  about  8.51 
poanda,  were  used  to  each  cubic  foot  of  crib- work.  The  rock  is  assumed  to  weigh 
96  Doands  per  onbic  foot,  piled  and  measured  in  symmetrical  piles  ou  barges. 

Owing  to  a  series  of  unfortunate  delays,  the  major  portion  of  tlie  rock  used  on  the 
work  cost  $4.11  per  cubic  yard,  delivered  on  the  bank  in  the  harbor.  The  maximum 
d^th  in  which  the  mattresses  and  cribs  were  sunk  was  never  less  than  100  feet  at 
•Dj  of  the  spurs. 

Very  respectfully,  your  obedient  servant, 

H.  8.  Douglas, 

AB^i^tant  Engineer, 

(^api.  Dan  C.  Kingman, 

(kff  of  Engineers,  New  Orleans^  Lc^ 
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I  2. 

rbih>rt  of  mr.  w.  q.  price,  assistant  bk6inbbr. 

Rbd  and  Atchafalata  Rivers,  Enoinbbr  Office, 

Smnupprtf  Za,,  May  31, 1888. 

• 

Sir  :  I  have  the  honor  to  submit  the  following  report  of  operations  for  the  reotifioa* 
tion  of  the  Red  and  Atchafalaya  rivers  from  July  1, 1887,  to  May  31, 1888: 

OLD  river. 

The  work  in  lower  Old  River  during  the  low- water  season  of  1887  wastheconstmo* 
tioff  of  five  crib  spur-dikes  and  the  repair  of  four  old  pile-dikes  between  the  foot  of 
Tumbuirs  Island  and  Ash  Cabin,  the  construction  of  two  crib  spur-dikes  in  the  sec- 
ond crossing  near  the  mouth,  ana  one  pile-dike  at  the  month. 

MooriDg  piles  were  driven  in  the  first  and  second  crossings  at  the  month,  and  the 
steamer  General  Newton  was  hitched  to  them  and  washed  the  sand  out  of  the  channel 
with  her  wheel. 

The  work  of  putting  in  the  mooring  piles  began  July  26,  and  the  Newton  began 
washing  out  the  channel  August  1.  The  Red  River  Landing  gauge  on  thi8  date  read 
7.6  feet  and  the  Barbre's  gauge  read  9.6  feet.  The  Mississippi  and  Red  were  falling 
very  fast  and  reached  a  low  stage  much  earlier  than  usual,  and  owing  to  their  keep- 
ing at  nearly  au  even  height  there  was  very  little  current,  and  there  has  usually  been 
a  strong  current  from  the  Mississippi  to  the  Atchafalaya  while  the  Mississippi  was 
falling  from  a  10-foot  stage.  Thisconditiou  made  it  impossible  to  do  much  at  wash- 
ing out  the  sand  which  had  been  carried  in  during  high  water.  The  steam-boats  be- 
gan grounding  August  2,  and  the  river  was  practicalTv  closed  after  that  aate,  though 
the  <7oAn /?.  J2<n47«  pulled  through  on  August  4  and  tne  launch  Ruby  on  August  17. 
The  Netpton  was  kept  busy  washing  out  sand  and  scraping  away  the  clay  until  August 
17,  when,  as  it  was  impossible  to  keep  the  channel  open,  this  part  of  the  work  ^'as 
abandoned.  The  work  of  building  and  repairing  dikes  was  continued.  At  the  mouth 
there  were  two  chutes  connecting  Old  River  with  the  Mississippi.  The  upper  one 
around  Carr's  Point  was  kept  open  by  the  Neictonf  while  the  lower  one  along  the  Terras 
shore,  by  drawing  off  the  water,  reiluced  the  head  inside  the  mouth,  and  thus  reduced 
the  depth  through  Old  River.  A  pile-dike  filled  with  willows  and  bags  of  sand  was 
finished  August  24,  completely  closing  the  lower  chute.  It  was  decided  to  build  spur- 
dikes,  which  would  cause  the  channel  to  scour  when  the  river  rose,  and  as  the  location 
for  them  was  entirely  on  dry  sand-bars,  which  made  it  too  expensive  to  drive  piles, 
they  were  built  of  cribs,  as  follows:  First,  a  mat  of  willows  1  foot  thick,  not  woven, 
was  laid  down  to  form  the  apron,  which  extended  out  30  feet  on  each  side  and  around 
the  end  of  the  dike.  Crib  frames  of  yellow-pine  timber  were  then  set  up  8  feet  wide 
and  6  feet  high,  the  frames  being  12 feet  apart  and  filled  in  with  willow  poles,  brush, 
and  bags  of  sand.  The  filling  was  three-fourths  willowsand  one-fourth  sand.  Tliesand 
bags  were  placed  in  the  center  of  the  crib  and  entirely  surrounded  by  willow  brush, 
and  the  whole  was  tightly  compressed  and  securely  fastened  together.  The  work  of 
constructing  the  dikes  and  the  repairing  of  four  old  pile-dikes  began  August  6,  and 
was  finished  September  20.  About  1,500  linear  feet  of  dike  wasoonstmcted,  and  about 
800  linear  feet  of  pile-dike  was  repaired.  The  seven  new  crib-dikes,  with  the  four  old 
pile-<likes,  it  was  thought  were  all  that  were  required  between  the  bar  at  the  mouth 
and  Ash  Cabin.  Near  Ash  Cabin  there  are  a  number  of  hard  clay  ridges  which  will 
require  a  dredge  to  remove,  and  except  at  this  point  the  whole  river  from  the  Missis- 
sippi to  the  Atchafalaya  can  probably  be  cut  out  with  a  good  continuous  current  of 
water.  The  work  done  this  year  and  in  years  past  has  been  but  temporary  and  can 
do  no  lasting  good.  In  order  to  permanently  deepen  the  channel  it  is  necessary  first  to 
force  a  current  through  continually  in  one  direction.  This  work  was  completed  Sep- 
tember 20.  On  December  9,  owing  to  a  rise  in  tte  Red  and  a  low  stage  of  the  Missis- 
sippi, the  current  through  Old  River  to  the  Mississippi  became  terrific,  and  in  order  to 
make  navigation  safe  at  the  mouth  the  pile-dike  and  part  of  the  mooring  piles  were 
blown  out  with  Hercules  powder.  The  Red  continued  to  rise  till  December  30,  with 
19.2  feet  on  gange  at  Barbre's,  and  6.6  feet  gauge  at  Red  River  Landing,  making  a 
fall  of  about  l,n  feet  per  mile,  and  most  of  the  fall  was  concentrated  between  Ash 
Cabin  and  the  mouth.  The  velocity  of  the  current  was  unprecedented.  It  washed 
out  a  large  amount  of  sand,  which  made  a  bar  at  the  mouth  extending  fat  out  in  the 
Mississippi,  and  probably  destroyed  some  of  the  dikes,  but  owing  to  the  high  stage 
of  water  since,  no  examination  of  them  could  be  made.  Navij^ation  was  resumed  De- 
cember 12,  having  been  suspended  one  hundred  and  thirty-two  days.  On  February 
19  the  steamer  Corona  dropped  her  wheel  in  the  channel  of  the  river  near  Chau'^'ler's 
warehouse,  where  there  is  no  obstruction,  and  as  it  was  in  the  way  of  steam-boats  it 
was  hauled  to  the  bank. 

SILL  NO.  1  AT  SIMMSPORT. 

On  August  22  preparations  for  laying  the  sill  across  the  Atchafalaya  at  Simmsport 
vr^o  begun,    Tbe  pl<mt  (Qt  thU  work  oousist^d  ot  17  bargesi  5  quf^rt^^boats,  I  st^tm** 
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tag,  2  sieam-laanches,  aod  1  pile-driver.  Eight  of  the  barges  were  obtained  from  the 
work  in  New  Orleans  Harbor  in  exchange  for  3  new  mattroBs-wayd  barges,  finished 
by  contract  August  6.  Two  quarter-boats,  3  small  barges,  and  the  pile-driver  were 
used  in  the  Old  River  work  and  were  towed  to  Simmsport  when  navigation  was  re- 
sumed. The  first  work  was  the  sinking  of  an  artesian  well  to  furnish  a  supply  of 
sood  water.  The  Atchafalaya  water  contains  a  large  amount  of  organic  matter,  and  as 
Old  River  was  closed  a  supply  could  not  be  obtained  from  the  Mississippi.  A  2-inch 
pipe  was  put  down  127  feet  below  the  zero  of  the  gauge,  and  on  September  2  a  fiuw 
of  good  palatable  wat«r  was  obtained.  A  store- house  wt  ice  was  finished  September 
23.  It  is  16  feet  by  16  feet  inside.  The  walls,  floor,  and  ceiling  are  double  and  are 
packed  between  with  sawdust.  It  is  used  for  storing  perishable  subsistence  supplies, 
as  well  as  ice.  Ways  on  which  to  build  the  mattresses  were  constructed  as  follows, 
and  finished  September  26:  An  old  coal-barge  was  allowed  to  ground  in  a  level  place 
at  high  water  and  when  the  water  had  receded  it  was  torn  to  pieces  and  a  fioat  con- 
structed out  of  it,  Which  had  the  gunwales  underneath  and  planks  on  top,  making  a 
suiootb  deck  85  feet  by  62  feet.  Way  timbers  6  inches  square,  spliced  to  make  67  feet 
in  length,  were  spiked  down  6  feet  apart  and  extending  9  feet  beyond  the  edge  of  the 
float.  On  September  28  the  work  of  constructing  mattresses  was  begun.  They  were 
304  feet  long,  75  feet  wide,  and  3  feet  thick.  The  float  was  anchored  800  feet  above 
the  site  for  the  sill  and  40  feet  from  the  shore.  The  upper  end  was  connected  with 
the  bankb^  a  float  6  feet  wide.  Baij^es  of  willow  were  placed  against  two  sides  of 
it  so  the  willows  could  be  thrown  off  directly  into  the  mattress.  The  yellow-pine 
mattress  frames  were  put  together  on  the  upper  end  of  the  float  and  moved  down  to 
tho  weavers  as  fast  as  finished. '  The  frames  were  composed  of  two  lines  of  2-inch  by 
4-inoh  timbers  75  feet  long,  separated  2  inches,  and  spliced  to  break  joints  with  pieces 
2  feet  long  placed  between  them  and  the  whole  nailed  together.  Post>s  2  inches  by 
4  inches  and  3i  feet  long  and  6  feet  apart  were  fastened  at  one  end  between  these 
timbers,  each  post  being  secured  with  one  yellow-pine  pin  three-fourths  of  an  inch  in 
diameter  and  one  6«inch  steel-wire  nail.  A  piece  of  gas-pipe  sharpened  at  one 
end  and  the  other  screwed  int4)  a  plate  of  iron  was  used  for  making  the  pins.  The 
end  posts  were  only  2^  feet  long  and  those  next  to  the  end  were  3  feet  long,  so  as  to 
make  the  mattress  thinner  where  they  lap  together.  When  the  frame  had  been  fllled 
with  willows  cap-pieces  precisely  like  the  bbttom  pieces  first  described  were  put  on 
over  the  posts,  pressed  down,  and  fastened  to  the  post  as  before.  A  lever  attached  to 
a  pair  oi  hooks,  similar  to  ice-hooks,  was  used  for  compressing  the  mattress.  The 
'frames  were  placed  8  feet  apart  and  they  were  filled  with  two  layers  of  willow  poles 
and  three  layers  of  willow  brush.  The  poles  were  at  top  and  bottom  and  the  brush 
between;  each  layer  crossing  the  preceding  layer.  The  bottom  layer  of  poles  was 
nailed  to  the  frames  to  give  sufficient  longituainal  strength.  As  fast  as  the  frames 
were  filled  with  willows  the  mattress  was  hauled  off  the  ways  down-stream  by  a 
iope  which  led  to  a  capstan  on  shore,  and  the  top  layer  of  poles  and  the  yellow 
pine  caps  were  tben  put  on.  The  lower  end  of  the  float  would  sink  under  water  from 
the  weight  of  the  mattress,  but  with  a  part  of  the  men  wearing  rubber  knee-boots 
they  could  all  keep  their  feet  dry.  As  much  as  123  linear  feet  of  mattress  was  woven 
in  one  day  with  a  force  of  sixty-six  men.  I  think  with  a  force  of  eighty  men  150  lin- 
ear feet  c^n  be  finished  per  day.  In  order  to  accomplish  this  it  would  be  necessary 
to  have  always  4  barges  of  willows  on  hand  to  unload  from.  The  bank  protection 
mattreBses  were  the  same  as  those  described,  except  the  frames  were  12  feet  apart. 

The  mattresses  were  sunk  with  the  long  side  parallel  with  t'.^e  river,  and  each  one 
lapped  5  feet  over  the  preceding  one.  Tlie  first  mattress  was  suuk  in  the  deepest 
water  and  the  others  lapped  on  successively  each  way  to  shore.  The  method  of  sink- 
ing was  to  hold  the  mattress  in  position  with  ropes  which  led  to  anchorages  on 
shore  and  in  the  water;  the  correct  distance  out  being  measured  with  two  wires 
which  were  stretched  from  the  mattress  to  the  base-line  on  shore.  A  loaded  barge 
was  placed  against  the  upper  end  of  the  mattress  and  rock  thrown  on  till  that  end 
could  be  lowered  to  the. bottom  with  ropes.  The  barge  was  then  allowed  to  pass  over 
the  whole  length  of  the  mattress,  rock  being  thrown  from  both  sides  of  the  barge, 
which  pressed  it  to  the  bottom.  About  100  tons  of  rock  were  required  to  sink  a  mat- 
tress, and  afterwards  350  tons  more  were  put  on,  making  in  all  4*2  pounds  of  rock  for 
each  square  foot  of  mattress.  In  the  river  it  was  spread  evenly  over  the  surface,  but 
nn  the  bank  it  was  placed  so  as  to  cover  the  pine  frames  and  the  top  set  of  poles  only, 
thus  leaving  uncovered  the  parallelograms  about  8  feet  by  3^  feet.  The  banks  on  l)(>t  h 
•  sides  were  graded,  using  Novels  and  wheelbarrows.  All  that  was  re(|nired  was  to 
even  up  the  surface,  as  the  natural  slope  was  about  four  to  one  on  the  left  bank  and 
very  much  less  on  the  right  bank.  The  mattresses  on  the  left  bank  were  carried  to  high- 
water  mark  and  then  connected  with  the  levee  by  three  spur-levees.  The  mattress 
f»n  the  right  bank  was  not  carried  so  high  and  was  connected  with  the  levee  by  t^vo 
doping  embankments  of  earth,  which  were  paved  with  rock.  A  portion  of  the  main 
toveo  on  this  side  was  enlarged  and  raised  above  high- water  mark. 

The  work  on  the  sill  was  completed  December  28,  except  the  ballasting  of  a  por- 
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tion  of  the  bank  protection  mattress  'which  was  delayed  so  as  to  allow  the  riaing 
river  to  float  barges  of  rock  near  the  work.  The  ballasting  was  completed  March  i! 
The  willows  were  cut  and  loaded  by  hired  labor  from  TurnbulPs  Island,  near  head 
of  the  Atchafalaya.  All  sizes  .were  osed,  from  1  inch  to  6  inches  in  aiameter  at 
the  butts. 

A  contract-had  been  made  June  17  with  the  Louisiana  Manufacturin|i^,  Mining  and 
Quarry  Company  to  deliver  rock^at  West  Melville,  but  owing  to  the  alow  delivery  it 
was  decided  to  obtain  rock  from* the  vicinity  of  Harrisonburg,  La.,  on  the  Ouachita 
River.  It  was  quarried  and  loaded  on  barges  by  hired  labor  and  towed  to  Simmsport. 
The  first  load  arrived  September  8.  Most  of  the  towing  was  done  by  the  lannch 
liuby.  The  steamer  Delia  No.  2  was  chartered  September  15  to  tow  rock,  and  on 
October  15  the  charter  was  annulled,  owing  to  delays  and  expense  incurred  by  the 
frequent  breaking  of  the  machinery.  These  delays  and  the  low  stage  of  the  river 
necessitating  the  towing  of  small  loads,  greatly  increased  the  cost  or  the  rook«  All 
rock  received  was  a  silicious  sandstone  which  wied  from  indurated  clay  t-o  hard 
quartzite.  Most  of  it  was  obtained  from  the  bed  and  banks  of  the  river  and  was  not 
paid  for.    Two  small  quarries  were  purchased  at  an  expense  for  both  of  $100. 

Number  of  square  feet  mattress  constructed 380,448 

Number  of  cords  of  willows  used 7,438 

Number  of  tons  of  rock  received  from  Harrisonburg 12, 177 

Number  of  tons  of  rock  received  from  contractors  by  way  of  West  Melville..  307 

Number  of  tons  of  rock  expended  on  sill 8,571 

Number  of  tons  of  rock  stored  for  future  use ^ 3,913 

Number  of  cubic  yards  of  earth  moved  in  grading  banks 4,418 

Number  of  cubic  yards  of  earth  moved  in  building  embankments,  spur-levees, 

and  raising  of  main  levee ^ 3,812 

Cost  of  mattress  per  square  foot ^ $0.0613 

Cost  of  mattress  per  square  foot  ballasted  and  sunk,  using  12  pounds  of  rock 

per  square  foot,  equal  to  3i  cubic  feet  of  mattress  and  rock 1042 

Cost  of  willows  per  cord  delivered  on  barge  at  Simmsport 1.6475 

Cost  of  quarrying  and  loading  rock  at  Harrisonburg,  per  ton 1. 1850 

Cost  of  towing  rock  per  ton  from  Harrisonburg.  130  miles 5375 

Cost  of  Harrisonburg  rock,  per  ton,  delivered  on  barge  at  Simmsport 1. 7625 

Cost  of  rock  per  ton,  received  via  West  Melville,  and  delivered  on  barge  at 

Simmsport 2.6850 

Average  cost  of  a  ration  from  August  22  to  June  3,  raw  material 3503 

Averap^e  cost  of  a  ration  from  August  22  to  June  3,  cooked  and  served,  includ- 
ing ice  and  fuel,  but  not  including  expense  fbr  cooking  utensils. 4488 

The  health  of  the  men  employed  was  comparatively  good.  The  greatest  number 
sick  at  one  time  was  13,  on  September  30,  and  partly  caused  by  drinking  the  im- 
pure whiskey  sold  in  the  vicinity  of  the  work.  Many  were  troubled  with  sores  on 
their  hands  and  bodies,  caused  by  impurities  in  the  Atchafalaya  water  which  was 
used  for  washing.  Whenever  rain-water  was  substituted  the  sores  would  heal.  It 
was  also  noticed  that  whenever  the  men  drank  from  the  Atchafalaya  they  were  usn- 
ally  attacked  with  fever  within  a  few  days  afterwards.  A  regular  physician  was 
employed  and  quartered  on  the  work  from  the  beginning  till  January  14. 

There  were  8  deaths,  4  on  the  work  and  4  immediately  after  leaving  the  work. 
In  each  of  these  cases  the  disease  was  pneumonia.  Many  cases  of  this  were  caused  bv 
the  men  drinking  impure  whisky  and  lying  on  the  ground  all  night.  Theliquor  traf- 
fic was  the  source  of  great  annoyance. 

On  February  2  the  steamer  General  Newton  arrived  with  barges  loaded  with  store- 
house, watcbman*s  quarters,  and  stores  removed  from  their  old  location  near  Natchez, 
Miss.,  and  the  work  of  rebuilding  began  on  land  leased  near  Simmsport',  where  the 
ice-house  and  artesian  weH  had  already  been  located.  The  buildings  were  finished 
and  stores  moved  into  them  March  21.  The  removal  was  necessary  on  account  of  the 
laud  at  the  old  location  caving  into  the  river. 

All  other  work  done  since  the  sill  was  completed  was  to  properly  care  for  the  plant 
and  make  such  repairs  as  were  necessary. 

SURVEYS. 

The  discbarge  of  Red  River  at  nearly  a  minimum  stage  was  measured  December  2, 
using  rod  floats.    The  section  was  located  6i  miles  above  Tumbull's  Island. 

Area  of  cross-section  in  square  feet - ......••  11,885 

Discharge  in  cubic  feet  per  second - — .  11,853 

Mean  velocity  in  feet  per  second 994 

Gauge  at  Barbre's 1.3 

Gauge  at  Red  River  Landing 1.15 
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The  lowest  reading  of  the  gaose  at  Barbre's  this  season  was  1.5  below  zero  on  Sep- 
tember 19.    Old  River  was  completely  closed  when  the  discharge  was  measured. 

The  Morganza  Reach  was  resurveyed,  beginning  January  24  and  ehding  February 
1.  Fifteen  sections  were  sonnded,  and  the  surface  of  the  water  at  each  was  connected 
by  levels  with  bench-marks. 

A  survey  of  a  i>ortion  of  Old  River  near  head  of  Tumbull's  Island  was  made  March 
20  to  29,  to  determine  best  location  for  a  dam.  Ten  sections  were  sounded  and  lev- 
elled, extending  to  high  land  on  each  side. 

A  reaurvey  of  15  sections  in  the  immediate  vicinity  of  sill  No.  1  was  made  Maroh 
31  to  April  5. 

PHOTOORAPHT. 

The  camera  arrived  too  late  to  secure  views  of  mattress  weaving,  but  many  views 
of  interest  and  value  were  obtained.    Mr.  John  Ewens,  assistant  engineer,  has  been 
an  able  assistant  on  the  Old  River  and  Atchafolaya  work.    He  has  auo  maide  all  sur- 
veys and  attended  to  taking  photof^phs  showing  details  of  the  work. 
Very  respectfully,  your  obedient  servant, 

W.  G.  Pricb, 
A$ti9iant  JSngineer, 
Capt.  Dan  C.  Kingman, 

Carp$  of  Engineer$, 


13. 

itSFORT  OF  MB.  H.  8.  DOUOLAB,  AB8I8TANT  BNOINBKR. 

New  Orleans,  La.,  May  31,  1888. 

Sir  :  I  have  the  honor  to  submit  the  foUowing  report  on  the  construction  and  repair 
of  levees  from  July  1,  1887,  to  Mav  31,  1888 : 

At  date  of  last  annual  report,  June  30, 1887,  no  work  was  in  progress.  The  levees 
throoghont  the  district  were  generally  in  good  condition.  The  only  gaps  existing  in 
the  lines  of  levees  were  on  the  Tensas  Front,  as  follows:  Diamond  Isiand  Bend,  ueer 
Park,  Boogere  Crevasse,  and  from  Black  Hawk  to  Red  River.  A  gap  was  seriously 
threatened  in  the  United  States  Kempe  Levee,  owing  to  the  rapid  caving  of  the  river 
bank. 

On  July  2  the  Board  of  officers  on  building  and  repair  of  levees,  at  their  meeting  in 
New  York,  assigned  $15,000  to  be  applied  to  the  building  of  a  levee  to  close  the  gap 
at  Deer  Park  from  the  balance  of  $71,500  of  the  allotment  for  levees  made  Novemoer 
29,  1886.  The  Board  a^ain  met  at  Memphis  on  July  25«  and  assigned  $150,000  to  be 
applied  to  the  construction  of  a  new  line  of  levee  at  Kempe  to  close  the  prospective 
gap  at  that  point,  and  $6,000  to  be  applied  to  the  protection  of  levees  during  high 
water.    The  action  of  the  Board  was  approved  by  the  Secretary  of  War. 

Daring  August  survey  parties  wero  sent  out  into*  the  field,  and  preliminary  location 
of  the  lin^  for  new  levees  at  Kempe  and  Deer  Park  staked  out.  Profiles  and  estimates 
▼ere  made. 

After  due  aSivertisement  bids  for  the  construction  of  the  two  levees  were  opened  on 
September  1.  The  lowest  bid  received /or  Kempe  was  28^  cents,  and  for  Deer  Park 
14t  cents  per  cubic  yard.  Both  of  these  bids  were  accepted.  Contract  for  Deer  Park 
was  signed  September  14,  and  for  Kempe  September  23. 

The  new  Kempe  Levee  as  finally  located  has  a  total  length  of  19,588  feet.  The 
grade  is  about  1.5  feet  above  the  high  water  of  1884,  crown  8  feet,  and  side  slopes  of 
3  and  3  to  1.  This  levee  is  one  of  the  largest  in  the  district,  and  considerable  diffi- 
culty was  experienced  in  locating  a  line  tnat  would  be  reasonably  safe  and  not  con- 
tain a  greater  number  of  cubic  yards  than  the  amount  allotted  would  pay  for  at  the 
contract  price.  Several  lines  were  run  and  estimated  on,  but  final  location  of  the 
entire  line  was  not  and  could  not  be  determined  on  until  after  the  opening  of  the 
bids. 

Contractors  arrived  on  the  ground  September  12,  and  commenced  building  camps, 
clearing  timber  off  line,  etc.  Embankment  construction  was  commenced  during  tne 
latter  part  of  the  month,  and  has  continued  to  date.  It  was  anticipated  that  the  front 
levee  would  cave  into  the  river  prior  to  the  high  water  of  1888,  and  the  original  con- 
tract date  for  completion  of  the  new  levee  wa«  February  1, 1888.  Bad  weather  and 
the  insufficiency  of  the  force  employed  delayed  the  work  and  slow  progress  was 
made.  Fortunately  the  old  front  levee  still  holds,  and  high  water  has  not  interfered 
with  the  continuance  of  embankment  construction.  An  extension  of  the  time  for 
completion  to  January  1,  1889,  has  been  granted,  and  at  date  work  is  in  progress  with 
a  fairly  good  force  for  this  season  of  the  year. 
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The  total  length  of  the  new  Kenipe  Levee  is  19,688  feet,  and  it  eontains  442,487.20 
oubic  yards  of  earth.  At  date,  10,994  feet  of  levee,  containing  217,146  cnbic  yards, 
have  been  completed.  Remaining  to  complete,  8,504  feet  of  levee,  containing 225,- 
841.20  oQbio  yards. 

Deer  Park  Levee  is  a  line  of  lieht  embankment  to  dose  a  gap  canned  bv  caving 
banks  in  the  United  States  Oreeirs  to  Fairview  Levee.  Its  total  length  is  12,235 
feet,  and  it  contains  58,000«  45  cubic  yards  of  earth.  The  grade  of  the  levee  is  aboot  2 
feet  above  the  high  water  of  1882,  crown  6  feet,  with  side  slopes  of  2  and  3  to  1. 

The  oontratirtor  was  very  dilatory  in  the  proeeontion  of  his-  work,  and  it  was  only 
when  snit  against  his  bondsmen  was  threatened  that  a  proper  force  was  put  on  tbe 
levee.  This  was  on  November  21.  From  this  date  until  February  19  a  rairly  good 
force  was  kept  upon  the  work,  and  96,273.14  cnbic  yards  of  earth  were  placed  in  the 
levee.  About  this  date,'  February  19,  the  contractor's  outfit  was  seizea  by  his  cred- 
itors and  work  virtni^Iy  snapended.  As  there  seemed  to  be  no  prospect  of  the  con- 
tractor completing  the  work,  it  waa  decided  to  enferce  paragraph  13  of  the  speoifioa- 
tions,  which  gives  the  engineer  in  charge  power  in  such  cases  to  employ  additional 
labor  and  purchase  additional  outfit  and  place  them  upon  the  work. 

Accordingly  I  received  instructions  from  you,  February  15,  to  proceed  to  Deer  Park 
Levee,  put  on  the  necessary  force  and  outfit,  and  complete  the  work.  I  arrived  on 
the  ground  March  1,  and  commenced  work  on  the  leve^  March  2.  It  was  fonnd 
somewhat  difficult  to  obtain  labor  owing  to  the  lateness  of  tiie  season,  and  rainy 
weather  delayed  operations  considerably.  Howevery^  on  April  17  the  levee  was  com- 
pleted. 

In  the  latter  part  of  December  information  was  received  that  a  portion  of  the 
United  States  Levee  from  Shipp's  Bayou  to  Hard  Times  had  settled  and  needed  re- 
pairs. An  inspection  was  made  and  the  report  found  to  be  correct.  Arrangements 
were  made  to  obtain  a  small  force  of  men  with  outfit,  and  on  January  27  repair  work 
was  commenced.  The  total  length  of  levee  forked  oit^wa^  542  feet,*  and  in  this  dis- 
tance about  4.200  cubic  yards  of  earth  were  placed.  The  repairs  were  completed  Feb- 
ruary 23,-  andf  the  embankment  left  in  good  condition. 

In  the  early  part  of  March  Glasscock  Levee  was  again  reported  to  be  damaged  by 
beavers.  Repairs  had  previously  been  made  at  this  levee.  (See  Report  of  the  Chief 
of  Engineers  for  1887,  page  2911.)  An  inspection  was  made,  and  it  was  discovered 
that  the  beavers  had  afain  burrowed  into  the  levee  at  one  of  the  places  previously 
repaired.  Owing  to  the  lateness  of  the  season  and  rising  river  it  was  not  deemed 
advisable  to  cut  the  levee  and  make  extensive  repairs.  An  attempt  to  destroy  tbe 
beavers  by  exploding  small  charges  of  dynamite,  so  that  the  fumes  would  penetrate 
their  dens,  was  made.  It  is  believed  to  have  been  successful  so  far  as  this  one  place  is 
eoncemed,  but  it  is  morethafli  probable  that  they  have  injured  the  embankment  at 
other  points  besides  the  one  discovered.  The  ditch  previously  dug  to  drain  the  water 
out  of  tbe  borrow-pite  had  been  dammed  by  the  beavers,  and  this  dam  was  destroyed 
by  being  blown  up  with  dynamite.  It  would  seem  that  the  only  way  of  effectually 
setting  rid  of  the  beavers  will  be  to  drain  all  the  water  from  the  pits  in  front  of  the 
levee  and  thus  destroy  their  harbor. 

The  flood  of  1888  has  been  a  very  moderate  one  in  this  district,  and  none  of  the 
levees  have  been  strained.  Residents  in  the  immediate  vicinity  of  Morganza  Levee, 
became  somewhat  apprehensive  as  to  its  safety,  but  there  were  no  grounds  for  their 
fears,  and  the  slight  damage  to  the  embankment,  consisting  principally  of  rain  wash 
and  settling  of  the  banquette  behind  the  levee,  has  been  repaired  by 'the  parochial 
authorities.  ^ 

The  State  of  Louisiana  and  the  Fifth  Louisiana  Levee  District  have  undertaken 
the  closure  of  the  Diamond  Island  Beud  Grap.  A  levee  34,930  feet  Ions,  and  contain- 
ing 602,414  cubic  vards,  was  staked  out.  Work  was  commenced  in  the  fall  of  1887 
and  is  now  well  advanced,  402,806  cubic  yards  having  been  placed  in  embankment, 
and  the  levee  completed  for  a  length  of  28,330  feet.  The  recent  high  river  compelled 
a  suspension  of  work,  but  it  will  be  resumed  this  fall,  and  the  levee  completed. 
'  Diamond  Island  Bend  being  virtually  dosed,  the  only  gaps  in  the  lines  of  levees  in 
the  district  are  now  Bongere  Crevasse,  about  23,400  feet  long,  and  from  Black  Hawk 
to  Red  River,  about  90,000  teet  long.  After  the  subsidence  of  the  preaaat  high  ^ater 
some  few  additional  gaps  will  probably  be  caused  by  caving  banks. 
Very  respeotfolly,  your  obedient  servant, 

H.  8.  DOUOIA£^  ' 
JMiflaitt 

Capt.  Dak.  C.  Kingman, 

CcrpB  of  EngineerSf  New  Orleans,  La, 
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AKNUALi  BEPOBT  OF  THE  MISSOURI  RIVER  COMMISSION  FOR  THE  FIS- 
CAL YEAR  ENDING  JUNE  30,  1888. 


Missouri  Biybr  Commission, 

Saint  Louis  J  Mo.j  July  11,  1888. 

Sib:  The  Missonri  River  Oommission  beg  leave  to  sabmit  herewith 
their  annual  report  npon  the  operations  committed  to  their  charge  dur- 
nig  the  fiscal  year  ending  Jane  30, 1888. 

SURVEYS. 

This  work  has  been  carried  on  by  allotments  from  the  appropriations 
fin*  improvement,  there  being  no  specific  appropriation  for  the  purpose. 
The  only  field  work  done  consisted  of  a  line  of  precise  levels  run  from 
Saint  Charles,  Mo.,  to  the  Saint  Loois  city  directrix  to  fix  accurately 
ttie  elevation  of  the  Missouri  Biver  system  of  levels. 

In  the  ofBce  work  has  been  continued  on  the  reduction  and  compila- 
tion of  all  physical  data  in  possession  of  the  Commission,  with  a  view  to 
its  pnblication. 

The  survey,  of  the  Missouri  Biver  is  still  incomplete.  The  triangula- 
ttoa  is  still  to  be  carried  from  Leavenworth,  Kaus.,  to  Trover's  Point, 
Hont,  1,520  miles,  permanent  bench-marks  over  the  same  distance,  and 
also  from  Berlin,  Mo.,  to  the  mouth  of  the  river,  a  total  distance  of 
1^652  miles.  Topography  and  hydrography  are  required  from  Fort 
Pierre  to  Fort  Benton,  1,100  miles.  This  work  is  of  great  naticmal  im- 
portance, and  it  is  much  to  be  regretted  that  adequate  means  have  not 
been  fnmished  for  completing  it. 

For  details  of  work  done  reference  is  made  to  the  report  of  the  sec- 
retary of  the  Commission  and  its  appendices. 

oonstbuotion. 

Under  this  head  work  has  been  carried  on  in  the  vicinity  of  Kansas 
City  and  Saint  Joseph,  Mo.  These  operations  were  in  progress  at  the 
date  of  the  last  annual  report  and  were  continued  until  the  practical 
exhaustion  of  the  funds  in  the  hands  of  the  Commission. 

At  Saint  Joseph  the  revetment  of  Bon  Ton  Bend,  constructed  in  the 
early  part  of  the  season,  was  completed  by  placing  a  covering  of  rock 
on  the  upper  bank  protection,  and  some  3,000  cubic  yards  of  rock  were 
also  distributed  over  portions  of  the  Blwood  revetment.    The  greater 

2313 


• 


^•'vf 


2314     EEPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  S.  ABMT. 

portion  of  tbe  plant  was  sent  to  Kansas  City  for  use  at  that  point.  Re- 
cent changes  in  this  reach  indicate  the  immediate  necessity  of  contiua- 
\ug  the  Elwood  revetment  upstream  to  Belmont,  and  work  will  also  be 
needed  in  the  bend  above  tbe  Saint  Joseph  Water- works. 

At  Kansas  City  the  revetment  of  the  east  bottoms  was  carried  to 
<!ompletion,  a  total  distance  of  9,035  feet,  of  which  6,135  feet  had  been 
eonstructed  earlier  in  the  season.  Work  was  then  carried  on  in  Little 
Platte  Bend  above  Parkville,  and  4,500  feet  of  bank  was  protected  by 
revetment. 

In  addition  to  this  work  some  small  repairs  were  made  to  the  revet- 
ment of  1885  in  Upper  Ka^  Bend,  and  the  dike  across  the  slougb  at 
the  lower  end  of '  Kansas  City  was  repaired  and  strengthened.  This 
dike,  put  in  to  prevent  a  change  of  channel  in  front  of  the  city,  has 
been  entirely  snccessfnl. 

All  the  work  of  constrnction  was  carried  on  under  great  difficulties, 
owing  to  the  scarcity  of  reliable  labot. 

PLANT. 

The  fifteen  new  barges  in  process  of  construction  at  date  of  last  an- 
nual report  were  completed  and  delivered. 

For  details  of  work  see  report  of  the  president  of  the  Oommission 
and  its  appendices. 

SUBYEYS  AT  SPECIAL  LOOALITIES. 

Ko  further  work  under  this  head  was  done  during  the  year,  but,  in 
answer  to  a  call  for  information  from  Congress,  a  special  report  was 
made  upon  the  condition  of  affairs  at  Sioux  City,  Iowa,  with  estimate  of 
cost  of  bank  protection  desired  in  that  vicinity.  (Published  as  Sen. 
Ex.  Doc.  No.  149,  Fiftieth  Congress,  first  session.) 

RECOMMENDATIONS. 

The  funds  in  the  hands  of  the  Commission  are  now  about  exhausted, 
being  only  sufficient  to  provide  for  watching  plant  and  public  property 
for  a  few  weeks  longer.  Under  these  circumstances  the  Commission  can 
make  no  exhibit  of  work  contemplated  for  the  present  season,  as  this 
must  necessarily  depend  on  the  provisions  of  the  river  and  harbor  bill 
now  before  Congress. 

With  regard  to  the  year  ending  June  30, 1890,  the  Commission  renew 
their  recommendation  that  at  least  $1,000,000  be  appropriated  for  con- 
tinuing the  general  improvement  of  the  river  now  in  progress  from 
Kansas  City  down-stream.  This  general  appropriation  should  be  in 
addition  to  such  sums  as  Congress  may  see  fit  to  devote  to  special  lo- 
calities. If  less  sums  than  the  one  recommended  be  appropriated  an- 
nually it  will  be  many  years  before  the  work  can  be  carried  far  enough 
to  show  any  results  of  value,  and  the  cost  will  be  greatly  increased. 
No  engineering  difficulty  has  as  yet  presented  itself  to  suggest  any 
doubt  as  to  the  possibility  of  carrying  the  work  to  a  successful  conclu- 
sion, provided  funds  are  supplied  as  asked  for;  but  it  is  proper  to  state 
here  that  during  the  four  years  of  its  existence  the  Commission  have  re- 
ceived but  two  appropriations,  aggregating  $875,000  less,  it  will  be  seen, 
than  their  estimate  for  a  single  year. 

For  continuing  the  survey  of  the  Missouri  Biver ;  for  the  examina- 
tions and  observations  required  in  a  thorough  study  of  the  problem 


^ 
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^ 


ooDfided  to  them^  and  for  salaries,  traveliDg,  and  office  expenses,  the 
GommisBion  recommend  an  appropriation  of  $150,000.  They  also  re- 
new their  previous  recommendation  that  the  $15,000  appropriated  for 
a  survey  of  the  Missouri  River  above  the  Missoari  River  Falls,  at  Fort 
Benton,  be  made  available  for  the  general  survey  of  the  river. 

Th^  recommendations  of  the  Commission  for  the  year  ending  June 
30, 1890,  are  recapitulated  as  follows : 

(1)  Appropriation  for  the  improvement  of  Missouri  River  from  its  month 

toSionxCity $1,000,000 

(2)  Appropriation  for  surveys , and  examinations 120, 000 

(3)  Appropriation  for  office  and  traveling  expenses  and  salaries  of  Coin- 

missioners 30,000 

(4)  Re-appropriation  for  general  survey  of  Missouri  River  of  the  item  of 

$15,000  appropriated  in  the  act  of  July  5, 1B84,  for  survey  of  river 

above  the  faUs 15,000 

Money  9taUmmi. 

July  1,  1887,  amount  available .' r $177,995.86 

Caui  Te<$eived  from  sales  of  fuel  to  officers 182.96 

178, 178. 82 

July  1,  1888,  amount  expended  dnring  the  fiscal  year,  ex- 
clnsive  of  outstanding  liabilities ^ $155,637.68 

Jidy  1,  1888,  outstandinjg  liabilities 74.69 

July,  1,  1888,  unallotted  (appropriation  for  a  survey  of  the 
IJissouri  Biver  above  the  Missouri  Biver  Falls,  at  Fort 
Benton,  act  approved  July  5, 1884) 15,000. 00 

170, 712. 37 

July  1, 1888,  balance  available 7,466.45 

ifflonnt  appropriated  by  act  of  August  11, 1888 1,000,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 1,007,466.45 

BespectfuUy  submitted. 

Ghas.  B.  Suteb, 
Lieut.  Col,  of  Engineers^  U.  8.  -4.., 
President  Missouri  Biver  Oommission. 

A.  Mackenzie, 
Major  of  Engineers^  U.  8»  A, 

O.  H.  Ebnst, 
Major  of  Engineers^  U.  8.  A, 
W.  J.  Bboatoh. 
G.  C.  Bboadhbad. 

Hon.  Wm.  0.  Endicott, 

8ecretary  of  War. 

(Through  the  Chief  of  Engineers,  U.  S.  A.) 


n 
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Financial  ftatemtnt  from  July  1,  1887,  to  June  30,  1888. 


Refloarces. 


Work. 


In  charge  o/§eeretary. 

Impiroviiig    If iMonri    River 

from  ito  moath  to  8ioas 

City,  Iowa : 

Office  and  traveliiig  ex- 

penaes  and  aalarlia  of 

Commiasion 

Sonreya  and  pennanent 

benob>marks 

Careof  plant,  riyer-firaagea, 

phvaioaldata ? 

Special  anrveya 


Amoent  available  Jaly 
1.  1887,  of  appnmria- 
tton  act  of  Jnly  6, 
1884. 


Aliotmenta. 


In  charge  nfpriHderU, 

Improving  Ifiaiioari  River 
fh>m  its  month  to  Sionx 
City,  Iowa: 

Kansas  City , 

Saint  Joseph 

Constroction  of  plant 


$13,133.15 

818.  M 

6,719.88 


Unallotted, 


Amount 
available 
July  1, 1887, 
of  appro- 
priation act 
of  Aufrnst 
6,1888. 


Received 
by  transfer 
from  other 
allotment. 


Received 
from 

sales  of 
Aiel. 


Total. 


$2,505.74 


VhaUBttsd. 

Survey  of  Hissonri  River 
above  the  Missoari  River 
Falls  at  Fort  Benton 


Total 


18,471.47 


125,458.29 
8,841.53 
8,720.83 


$15,000.00 


15,000.00 


$182.98 


$10,000.00 


143, 524. 39 


$13i  318. 11 

61S.94 

5,719.38 
i!,  505. 74 


125,4581^ 

18,841.53 

6,720.83 


15,000.00 


10, 000. 00 


182.96  j    188,178.82 


Work. 


Expenditures  and  transfers. 


Trans- 
ferred to 
other  allot- 
ment. 


In  eharge  ofeeeretary. 

Improvlne  Misaonri  River  from  its  month  to 
Sionx  Caty,  Iowa: 
Office  and  traveling  expenses  and  sal- 
aries of  Com  mission 

Surveys  and  permanent  bench-marks  . .. 
Careof  plant,  river-gauges,  physical  data. 
Special  surveys 


In  eharge  qf  president. 

Improving  Missouri  River  ftt>m  its  mouth  to 
Sionx  City,  Iowa: 
Kansas  Cit' 


ty 

Saint  Joseph 

Construction  of  plant 


VnaOotUd, 

Survey  of  Missouri  River  above  the  Missouri 
River  Falls  at  Fort  Benton 


Amount 
expended 

during  fis- 
cal year 

exclusive  of 

ouietanding 
liabiUties 

Jnly  1, 1887. 


$11,257.02 

018.94 

5.399.11 

2,505.74 


Out- 

standing 
liabilities 
June  30, 

188& 


Total 
expended 
and  trans- 
ferred. 


$32.19 


$10,000.00 


Total. 
Unallotted . 


Balance  actually  available 


10,000.00 


111,226.87 

17,910.87 

8,720.83 


155,837.88 


25.00 
17.50 


$11,289.21 

618.94 

5. 399. 11 

2,505.74 


Amount 
arailAble 

18^ 


111,250.37 

17.928  17 

6,720.83 


74.69 


$2,028l00 
820.27 


4,905.99 
913.88 


15,000.00 


185,712.37 


22,488.45 
15,090.00 


7.468.45 
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Li§t  of  <dvilian  emgine^a  employed  on  work  iff  river  and  Aor^r  impropemenU  t»  €kar§€  «/ 
JTiMOttH  River  Commieeion  from  July  i,  1887,  to  Jhim  30,  1868,  inoZiMiw,'  unddr  the 
rioer  and  karhor  appropriation  act  approved  Auguet  5, 18b6. 

[Improving  Missoari  Biver  ftom  its  moath  to  Sloas  City.  J 


Name  and  residence. 


TiBM 

employed. 


CkMDpea* 

satiooper 

niontL 


A.H.Blai8deU,SaintLoni8.Mo 

Saaael  H.  Tonge,  KanaM  City,  Mo 

S.  Watera  Pox,  Saint  Joaeph,  Mo 

a  a  Wheeler,  Saint  Looia,  Mo* 

O.W:P«rpuoa,  Saint  Lonia,  Mo* 

D.  C.  Humphreys,  Lexingion,  Va  * 

W.L.Soddoii,  Saint  Loaia,  Mo* 

a  y.Mersereao,  Saint  Loaia,  Mo  * 

KF.Orady.  Saint  Louis,  Mo* 

Jaawo  A^  Seddon, Saint  Louis,Mo 

Wynkoop  Kier8ted,Jr.,0malia,Neb.*.. 

C.W.Clnrk,  Saint  Louis,  Mo* 

K.  H.  Baoot,  Kansas  City.  Mo 

A.  TL  Weber,  Kansas  City,  Mo 

Ed.F.  Hennanns,  Kansas  City,  Mo. 

B.  C.  Thayer,  Saint  Joaeph,  Mo 

V.  Schisdler,  Saint  LonisTMo  * 

T.aHaghe0,Kanaaa  City,  Mo 


JfafxDoM. 

12  0 

13  0 
12 

1 
0 
1 
0 


0 
15 
15 

0 

15 


2  18 

1  0 

0  2| 

0  12| 


{ 


15 
8 
0 
0 
2 
28 
0 

8    15 
2    22| 
0 
0 
27 


Where  employed. 


$200.00 
200^00 
200.00 
170.00 
182.  SOl 
145.00! 
125.  OOJ 
If&OO 
150.00] 
125  001 
150.00 

130.00 
180.00) 
75.  OOJ 
126.00 
125.00 
125.00 
125.00 
125.00 
125.00 
125.00 
100.00 

loaoo 


Saint  Lonis,  Mo. 
Kansas  City,  Mo. 
Saint  Joseph,  Mo. 
Saint  Loois,  Mo. 

In  rieinity  of  Saint  Charles 
SaiBt  Looia»  Mo. 

Saint  Lonia,  Mo. 

Do. 

Saint  Charlea,  Mo.,  and  Saint  Looia, 

Mo. 
Saint  Lonia,  Ma. 

Do. 

Do^ 

Do. 

Do. 
KansaaCity.Mo. 

Do. 

Da 
SaintJosepb,  Mo. 
Saint  Lonfa,  Mo. 
Kansas  City,  Mo. 


*  On  apeoial  surreys. 

Appendix  A. 

annual  report  of  8ecrktaet  missouri  rivkr  commission,  1887-'88. 

Missouri  Rivkr  Commission, 
Saint  Louie,  Mo.,  June  30, 1888. 

&R :  I  have  the  honor  to  Bubmit  the  following  annual  report  of  the  work  in  charge 
oC  the  secretary  of  this  Commission,  for  the  iiBcal  year  ending  Jnne  30,  1888. 
Very  respectfnlly,  your  obedient  servant, 

Theo.  a.  Bingham, 
Firet  Lieutenant  of  Ehgineere,  Seoreiarif, 
Uent.  Col.  Charles  R.  Suter, 

Corpe  of  Engineer$y  U.  8,  Army, 

President  Mieeouri  Biver  Commieeion,  Saint  Louie,  Mo, 


SURYKTS. 


Except  a  little  precise  leveling  no  work  was  done  during  the  year. 

The  gap  in  triangnlation  still  to  be  completed  is  from  l'\>rt  Ijeaven worth,  Kans.,  to 
Tmers  Point,  Mont,  1,520  miles. 

The  gap  to  be  filled  with  permanent  bench-marks  is  about  1,787.5  miles,  there  l>eing 
"»w?al8  still  incomplete  between  Waverly,  Mo.,  and  the  mouth  of  the  river  of  267.5 

J}^  precise  leveling,  above  referred  to,  was  done  t6  connect  the  elevations  of  the 
^KioQri  River  permanent  bench-marks  with  the  Saint  Lonis  City  Directrix.  Report 
r^  of  November  21,  1887,  gives  the  results,  and  to  it  reforeuoe  is  respectfully 
^J^    (Hereto  appended,  marked  Appendix  A  1.) 

^<^list  of  Missouri  River  bench-marks,  with  their  descriptions,  elevations,  etc., 
^Jll^^iaed,  amended,  and  corrected  to  date,  and  an  edition  of  240  copies  printed  in 
*S>  ^^1  at  a  cost  of  |0.67  per  copy.  It  is  hereto  appended  marked  Appendix  A  2. 
j^l^fleet  and  plant  used  for  surveys  have  been  cared  fur  on  the  Kansas  City  divis- 
***)  being  utilized  for  construction  work  when  so  needed. 


physical  DATA. 


J^  compilation  of  the  data  on  file  has  been  completed. 

IQ  addition  to  the  regular  ones,  U  monthly  cross-sectiopq  of  tl)e  nv^r  i^t  tUe  Bi^ 

VVokf  Oal(.,  Bridge  bi^ve  b^ea  (^decl  Xq  our  flle«, 
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Work  has  been  be^an  on  the  preparation  for  publication  of  the  data  of  bo 
made  in  the  Missouri  Rirer  Valley  under  Yarions  auspices. 

Tabulations  were  made  of  all  high-water  records  on  file  for  all  gauges  and  br 
along  the  river ;  also  of  all  known  dates  of  ice  closings  and  openings  of  the  Mis 
River  and  of  the  Mississippi  River  at  Saint  Louis.    (Hereto  appended.) 

Yearly  gauge  sheets  for  1886  for  twenty  regular  gauges,  with  their  histories, 
have  been  compiled.  Gauge  records  at  Blair,  Nebr.,  for  i88^188T,  and  at  Rulo,  !> 
for  188^1887  have  been  added  to  our  files. 

Current  gauge  hydrographs  have  been  kept  up  to  date. 

STUDY  OF  THE  DATA. 

The  following  gauge  relations  were  plotted: 

'Sioux  City-Omaha 

Omaha-Plattsmouth 

Plattsmouth-Plattsmonth  Bridge 1886 

Glasgow-BoonvUle i 1879 

Boonville-Jefferson  City ^ 1884 

Boonville-Cedar  City s 1881 

Jefferson  City-Hermann 1884 

Hermann* Saint  Charles  ..^ 

The  study  showed  that  mean  discharge  curves  could  not  be  relied  on  to  detei 
discharge  without  more  information  as  to  the  shiftiug  of  these  curves  on  the  | 
scale.  So  attention  has  been  directed  to  a  comprehensive  collection  of  such  data 
various  sources. 

An  extended  study  of  river  profiles  is  in  progress.  By  a  combination  of  gauge- 
ings  and  slope  data  it  is  proposed  to  fill  out  profiles  of  mean  hi^h  and  mean  low  ? 
and  to  show  profiles  of  extreme  high  waters  and  of  bank  elevations ;  also  to  show 
tion  and  height  of  hiffh  waters  above  mean  high  water.  '  Such  profiles  will  be  m 
in  determining  the  nigh-water  plane  called  for  by  letter  from  Chief  of  Engi 
dated  Washington,  D.  C.,  April  25, 188a 

Mr.  Jas:  A.  Seddon  and  Mr.  R.  F.  Grady  have  rendered  faithftil  and  efficient 
ice  in  this  department  during  the  year. 

For  further  details  reference  is  respectfully  made  to  Mr.  Seddon's  report,  herel 
pended  (marked  Appendix  A  3). 

OAUGES. 

The  following  table  shows  the  extent  of  gauge  r(k)ords  at  present  kept  up  b 
Commission: 


a 


i 


1 

2 

3 
4 

5 
8 

7 

8 

9 

10 

11 
12 
13 
14 

15 

16 
17 
18 


■^ 


F1m«. 


Saint  ChMlM,  Mo 
JefferMm  City,  Mo 


Boonville,  Mo. 
GlMgow,  Mo. . 
De Witt.  Mo... 
Waverly,  Mo  . 


Lexington,  Mo  . . . 
Kansas  City,  Mo  . 
Atchison,  Kans. . . 
Saint  Joseph,  Mo. 


White  Clond,  Kans  . 

Ralo,  Nebr 

BrownviUe,  Kebr 

Nebraska  City,  Nebr. 

Plattsmonth,  Nebr  .. 

Omaha,  Nebr 

Sionx  City,  Iowa 

Bismarck,  Dak 


Location. 


Bridge 

Railroad     culvert;     high- 
water  eange. 
{Front  ox  Pork  House;  low. 
water  gaage. 

Bridge 

do 

Railroad  depot 

100  feet  above  old  brick 
foundry. 

At  ferry  landing 

Bridge 

.....^o 

do 


Old  ferry  landing , 

Bridge 

Foot  of  levee , 

2,700  feet  below  bridge    

JBridge , 

{ 600  ft.  above  foot  of  Main  st . 

Bridge 

Month  of  Perry  Creek 

Bridge 


Character  of  gauge. 


Standard  wire 
Vertical 


Inclined 


\ 


Standard  wire 

do 

Inclined  masonry. 
do 


Inclined  wooden 
Standard  wire .. 

do 

do 


Vertical  pile 

StMidard  wire 

Vertical  pile 

Inclined  masonry. . . . . 

Standard  wire 

Vertical  pile 

Standard  wire 

Vertical  pile 

Railroad    vertical 
gauge  on  pier. 


Continuous  re 


Aug.,  1878,  to 
Do. 


Nov.,  1873,  to  < 
Aug.,  1878,  to 
Jan.,  1883,  toi 
Da* 

Apr.,  1873,  to  < 

Do. 
Sept.,  1878,  to  < 
June,  1872.  to 

1888. 
Apr.,  1881,  to  4 
Sept.,  1883,  (0  4 
Aug.,  1880,  to 
Aug.,  1878,  to  < 
May,  1886,  to  < 
Apr.,  1878,  to  4 
Apr.,  1872,  to  4 
Scrpt,  187B,  to  4 
May,  1888,  tod 


*  Also  August,  4878,  to  September,  1878. 


-■  t 


!6.'i 


♦ 
* 

9 


anJc 
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)0  keep  copies 

of  the  folio wiag  gaage  records : 

Place. 

Loofttion. 

Character  of  gauge. 

Continnoiis  record. 

Mo 

800  feet  abore  ferry  landing. 
Foot  of  Delaware  street .... 

Inclined  signal  servio. 

do  .vr, 

Apr.,  1878,  to  datew 
May,  1878,  to  date. 
Jan.,  1872,todate^ 
Jan..  1882.  to  date. 

rth,KAnfi 

Bridge 

Yertioal  pile. 

wh.  MOr  --,T--, 

Water- works 

>r.. ............. 

Bridge* 

Do. 

*  Bailroad  company's  gaage. 

n  as  faDds  are  available  it  is  the  intention  to  put  standard  wire  gauges  on  the 
g  bridges:  Sloax  City  (when  completed),  Nebraska  City  (when  completed), 
andolph,  and  Sibley. 

;  to  decrease  in  funds  all  the  gauge  observers  were  in  March,  1888,  put  on 
,  which  was  a  hardship  for  them,  as  they  are  but  poorly  paid  at  best  f  $10  per 
the  observer  at  the  Saint  Joseph  bridge  had  to  be  discharged,  and  if  a  new 
iation  is  not  available  by  August  1  all  will  have  to  be  discharged, 
ot  necessary  for  me  to  call  your  attention  to  the  real  calamity  to  all  interests 
)d  with  the  Missouri  River  which  such  a  cessation  of  gauge-readings  would 
)spectfully  urge  upon  tJie  Commission  that  the  appropriations  for  preservation 
>rvation  of  gauges  should  be  continuous,  and  not  dependent  each  year  on  the 
n  fate  of  a  river  and  harbor  bill.  The  importance  of  this  system  has  been 
ted  for  the  Mississippi  River  and  should  be  extended  to  the  Missouri  River. 

MI8CELLANX0US. 

ying  with  letter  from  the  Chief  of  Engineers,  U.  S.  Army,  of  February  15, 

nap  was  made  showing  the  location  of  all  bridges  across  the  Missouri  River, 

iline  cross-sections  of  river  and  bridges  (hereto  appended).    A  table  was  also 

1  ^ving  the  important  dimensions  and  data  relative  to  the  bridges.    Copies 

nished  the  Chief  of  Engineers  and  members  of  this  Commission. 

*il,  1888,  a  100-foot  steel  tape  was  compared  with  our  300-foot  standard  for 

int  Carter,  Corps  of  Engineers,  U.  S.  Army,  Savannah,  Qa.,  his  office  bearing 

•nse,  viz,  about  |25. 

le  a  comparison  under  similar  conditions  was  made  of  a  300-foot  steel  tape  at 

est  of  Captain  Quinn,  Corps  of  Engineers,  U.  S.  Army,  Duluth,  Minn. 

rence  map  of  the  Missouri  River  from  Sioux  City  to  the  mouth,  on  a  scale 

,  with  all  information  on  file  in  this  office,  has  been  nearly  completed.    The 

1  is  to  lithofiraph  this  as  soon  as  funds  are  available.    The  cost  will  be  small, 

at  $50  for  500  copies. 

orders  firom  the  president  of  the  Commission  an  inspection  was  made  Janu- 

888,  of  location,  plans,  progress,  etc.,  of  the  Omaha  and  Council  Bluffis  Rail- 

npany's  bridge  at  Omaba.    Report  was  submitted  January  26, 1888.    The 

*  the  president  of  the  Commission  is  given  in  Senate  Ex.  Doc.  No.  83,  Fiftieth 

I,  firsi  session. 

pection  was  also  made  under  orders  from  the  president  of  the  Commission  of 

m  works  on  left  bank  of  Missouri  River  at  Winthrop,  Mo.,  opposite  Atohi- 

itructed  by  the  railroads  whose  property  was  there  endangered.    Report  was 

)d  April  23,  1888. 

SSnMATSS  FOR  FISCAL  TEAR  ENDING  JUNE  30,  1890. 

Office  and  traveling  expenses  and  salaries  of  Commission, 

of  Commission .' $5,000 

2,500 

nt 1.200 

ae 100 

s,  water,  repairs,  etc 810 

of  clerical  force 7,140 

ry  and  sundries 750 

ions  of  records 2,500 

>tAl 20,000 

Additional  surveys  and  permanent  level  hench-marJes. 

B  secondary  triangulation,  at  |90  per  mile $45,000 

s  topography,  at  $90  per  mile 45,000 

^permanent  level  bench-marks,  at  $50  per  mile 25,000 

jtal-... • 115,000 
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PhyiUml  ddia. 

Salaries $5,000 

Printing  and  paper 500 

Sandries 260 

Eighteen  gauge  obaenreis • 3,240 

Repairs  to  gauges 1,000 

Total 10,080^ 

Drawings  of  steamers,  barges,  other  plant  specifications,  etc |5,000 

/Summary. 

Office  and  traveling  expenses  and  salaries  of  Commission |20, 000 

Additional  surveys  and  permanent  level  bench-marks 115,000 

Physical  data 10,000 

Publications 5,000 

Total 150,000 


The  boating  trade  on  the  Missouri  River  is  at  present  very  small.  It  is  practically 
confined  to  the  distance  Fort  Tates  to  Fort  Benton  for  the  upper  river,  and  Saint 
Iiouis  to  Glasgow  for  the  lower.  But  these  or  any  other  facts  as  to  the  small  actual 
amount  of  boating  done  on  the  river  now  have  nothing  to  do  with  the  question  of 
the  improvement  of  navigation  on  the  Missouri  River  in  its  broad  meaning  and  na- 
tional bearing.  For  the  General  Government  to  foster  local  interests  is  supposed  to 
be  <' foreign  to  our  institutions,''  and  will  be  clearly  a  source  of  political  rivalry  and 
intrigue,  resulting  in  unevenly  distributed  favors  from  the  national  purse.  But  a 
national  system  of  internal  water-ways  improvement  should  result  in  large  gains  of 
national  wealth.  Reduction  in  cost  of  transportation  of  supplies  to  market  is  a  busi- 
ness-like method  of  increasing  profits.  Here  is  the  Missouri  Valley  draining  an  iuL- 
mense  grain-bearing  (for  one  thing)  district.  Large  quantities  of  surplus  ^rain  are 
ready  to  be  put  in  the  world's  markets  if  it  can  be  done  for  less  than  the  selling  price. 
No  proof  is  needed  of  the  statement  that  water  transport<ation  is  cheaper  than  rail, 
especially  for  long  distances.  Moreover,  facts  given  in  my  report  on,  this  subject  to 
the  Commission  in  1886  (Annual  Report  1886,  page  318)  show  that  the  river  has  600 
times  greater  carrying  capacity  than  a  single  track  railroad. 

To  improve  the  river,  even  between  Kansas  City  and  Saint  Louis,  to  a  low-water 
depth  of  12  feet  is  deemed  perfectly  practicable,  and  at  a  cost  per  mile  (f50,000)  not 
exceeding  that  of  a  first-class  single-track  railroad. 

Even  with  the  present  unimproved  channels  of  the  Missouri  and  Missi^ppi  itis  not 
less  than  6  cents  cheaper  per  bushel  to  transport  grain  from  Saint  Louis  to  Liverpool 
by  way  of  New  Orleans  than  by  way  of  rail  to  New  York.  The  saving  thus  made  in 
one  year  would  more  than  pay  the  estimated  cost  of  improving  the  Missouri  River  to 
Kansas  City. 

The  river  once  improved  and  insurance  on  Missouri  River  barges  being  then  a  pro- 
fitable business  (it  does  not  and  can  not  exist  at  present),  the  saving  per  bushel 
would  probably  be  even  greater  than  it  is  now. 

All  these  possibilities,  which  are  safe  predictions,  only  receive  greater  weight  fron 
their  present  non-realization. 

**  The  failure  by  Congress  to  make  appropriations  for  the  continued  improvement 
of  the  Mississippi  River  and  its  principal  tributaries  has  cost  the  people  of  these  val- 
leys enormous  amounts  of  money  by  higher  freights,  larger  risks  and  increased  insur- 
ance, wrecks  and  delays  of  transportation ;  and,  if  continued,  will  dishearten  oiir 
river  men,  if  not  destroy  the  business,  and  thus  leave  the  commerce  of  the  Mississippi 
Valley  to  a  single  method  of  transportation  and  practically  at  its  mercy.  The  result 
in  such  a  case  is  not  difficult  to  foresee.  The  permanent  improvement  of  our  water- 
ways is  imperatively  demanded  in  the  interest  of  cheaper  transportation  to  the  sea 
and  intercommuoication  between  points  on  these  water-courses. 

**  Mr.  Fink,  in  his  testimony  before  the  select  committee  on  interstate  commerce  of 
the  United  States  Senate,  admitted  the  efiect  of  the  Mississippi  River,  the  lakes,  and 
the  Erie  Canal  in  the  regulation  of  rates  to  the  sea-board,  in  competition  with  rail- 
roads ;  and  the  Interstate  Commerce  Comn^ission,  in  their  report  to  Congress  this 
year,  refer  to  the  value  of  water  navigation  in  the  regulation  of  freight  rates  to  all 

COiupetlug  poii^tq  Q^  Q?  H^^r  tl^e  Yf^t^v-yfsip,    The  pern^i^neqt  impipQTeiiieot  of  UrQ 
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great  Miasiaaippi  Rirer  water  system,  affording  15,000  miles  of  water  navigation,  will 
secure  lower  and  more  stable  rates  of  freight  than  most  legislation,  and  will  do  it 
by  the  laws  of  competition  between  different  modes  of  transportation.''  (President 
Gaiennie's  report  to  Merchants'  Exchange  of  Saint  Louis,  January  3,  1888,  page  12.) 
''  The  rlTcr  trade,  though  hampered  during  the  past  season  by  low  water,  is  develop- 
ing yearly,  and  forms  a  very  important  ontlet  to  the  sea  for  our  foreign  grain  trade. 
•  «••••• 

"The  foreign  trade,  taken  as  a  whole,  via  New  Orleans  and  via  the  eastern  sea-board, 
has  been  large,  showing  that  Saint  Louis  is  known  in  all  the  markets  of  the  world." 
(Report  for  1887  of  Secretary  Morgan,  of  Saint  Lous  Merchants'  Exchange,  pages  2i 
and  22.)    This,  too,  while  the  great  feeder,  the  Missouri  River,  is  practically  idle." 

Report  M&rchanUf  Exchange^  Saint  LouiSf  1887,  page  64. — Saint  Louis  and  Missouri 
River,  1887:  Steamers  arrived,  161 ;  steamers  departed,  171.  Receipts  in  tons,  27,700; 
shipments  in  tons,  14,580.    Receipts  in  tons  for  1886, 32,620. 

Page  73. — Shipments  bulk  grain.  Saint  Louis  to  New  Orleans,  1887 ;  Wheat, 
3,973,737  boshels  ;  corn,  7,365,340  bushels :  total,  327,092  tons. 

Page  107.— Receipts  at  Saint  Louis  by  Missouri  River:  27,700  tons  in  1887;  32,620 
tons  in  1886;  16,875  tons  in  1885:  28,825  tons  in  1884.  Shipments:  14,580  tens  in  1887; 
24.255  tons  in  1886;  10,330  tons  in  1885;  15,285  tons  in  1884. 

Page  131. — Direct  shipments,  Saint  Louis  to  foreign  countries,  by  river  to  New 
Orleans :  325,442  tons  in  1887 ;  232,352  tons  in  188*3 ;  2:U,552  tons  in  1885 ;  175,126  tons 
in  1884  ;  301,629  tons  in  1883 :  176,583  tons  in  1882;  389,587  tous  in  1881. 

Page  159. — Sources  of  supply  for  three  years:  The  West  by  rail  and  Missouri  River, 
11,164,929  bushels  com  in  1887;  11,350,690  bushels  corn  in  1886;  18,055,357  bushels 
com  in  1885 ;  7,128,371  bushels  wheat  in  1887 ;  5,337,732  bushels  wheat  in  1886. 
Shipments:  Europe  ma  New  Orleans  and  river,  7,365,340  bushels  corn  in  1887; 
7,501,730  bnshels  com  in  1886 ;  8,180,039  bushels  corn  in  1885 ;  3,975,017  bushels  wheat 
in  1887;  743,439  bushels  wheat  in  1886;  50,000  bushels  wheat  in  1885. 

Page  132. — ^Average  rates  of  freight  on  wheat  per  bushel  from  Saint  Louis  to  Liv- 
erpool : 


Years. 


1882 
1S83 
1884 


VUNew 
Orleans. 


OU. 
22| 
1»A 
14/, 


Via  New 
York. 


Ott. 


231 

27 

2U 


Years. 


1885. 
18«6. 
1887. 


Via  New 
Orleans. 


Ctt. 


15 


Via  New 
York. 


Ott. 


20| 

24 

24J 


Amount  of  freight  either  carried  past  or  handled  at  various  Lower  Missouri  Biver  ports 

for  the  season  1887-'88. 


Porta. 


Saint  Louis.... 
Saint  Charles. 

Portland , 

Saint  Anbert. 
BarkersviUe... 
Oeaee  RiTsr... 
Jefferson  City 
Claysrille..... 

Marion 

Sandy  Hook... 

Rocheport 

BoooTiUe 

Arrow  Book  . . 

Liabon 

Glasgow 

Kansas  City... 


I   •  •    •  •  •  •  4 


1 


a 
§ 


8,344 
8,344 
8,344 
8,344 
8,344 
8,344 
8,344 
8.344 
8,344 
8.344 
7.828 
7,328 
7,328 
7.828 
7.328 


I 

•o 
% 
Q 


Tons. 
9,228 
9,228 
9,228 
9.228 
9,228 
9,228 
9,228 
9,  2'J8 
9,228 
9.228 
9.228 
7.875 
7,875 
7,875 
7.875 
7,875 


®  ft 

""I 
•5 


cij 


Ton». 
1,980 
1.980 
1,080 
1.980 
1^0 
1,980 
1.9K0 
1,980 
1,980 
1.080 
1,980 
300 
300 


si 

o 


Tons. 
1,500 
1.500 
1,500 
1,500 
1.500 
1,500 
1,300 
1,300 
1.300 
1,300 
1,300 


CO 


Tons. 


1.239 
3,378 
3.378 
3,960 
3,960 
3.960 
3,960 
3.960 
5.061 
5.061 
5.061 
6.981 
7,019 


• 

• 

• 

M 

el 

4) 

fl 

o 

S 

«»-• 

o 

■*Jt 

w 

• 

s 

i 

o 

Q 

n 

Q 

Q 

Tons. 

Tons. 

Tons. 

Tons. 

Tom. 

438 

43H 

438 

74 

438 

248 

607 

.  1,  620 

2,409 

438 

438 

438 

321 

1.045 

109 

43H 

293 

321 

1,045 

438 

293 

321 

1,045 

438 

87 

270 

687 

4.38 

270 

087 

438 

219 

687 

438 

o 
H 


Tont. 

21,371 

21,371 

22,684 

24,097 

25,938 

26,  951 

29.215 

26,990 

26,990 

26,  375 

27,  389 
22, 171 

21,  265 

22,  447 
22,485 
15,466 


Kon  l.—Oeneral  If eade  made  eleven  trips  to  Osage  River  during  1888;  cargoes  up  were  merchan- 
dise,  and  down,  grain  and  stock.    No  e.stimatos  of  amount  obtained. 

NOTK  2.— Steamer  New  Haven  also  ran  to  Chamois  and  New  Haven  with  merchandise  and  retomea 
with  grain,  bnt  no  estimates  of  cargoes  were  given. 
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Amount  of  freight  either  carried  past  or  hoMdled  ai  Ujpper  Mietouri  Biter  parte  for  Ae 

eeaeoH  1887-^86. 


Porta. 

Batohe- 
lor. 

Helena. 

Ste'mr 

Mis- 

sonrL 

Tnun- 

fer 
No.  2. 

Solipse. 

Boae 
Pod. 

Beaton. 

General 

Tomp- 

kina. 

Geoend 
Teery. 

TotaL 

Sionx  Cltv.,-^. 

Tont. 
150 
150 
150 
805 
430 
712 
227 
227 
227 
227 

Tont. 

Tont. 

Tont. 

Tont. 

Tont. 

Tont. 

Tont. 

Tont. 

Tont. 
150 

Port  Pierre 

46 

45 

185 
470 
505 

195 

Yankton .......... 

332 
382 
047 
782 

537 

Standing  Bock 

Fort  Yates 

Bkimarok..... .... 

200 
200 
1,882 
1,120 
1,120 
1, 055 
755 

80 

850 
740 
800 
340 
150 
150 

1.222 

150 
941 
700 
700 
700 
700 

120 
610 
390 
390 
890 
390 

256 
1,485 
1,100 
1,100 
1,100 

895 

• 

200 
705 
500 
flOO 
600 
500 

2,882 
7,918 

Wftjilihiirn 

4.523 
4,497 
4,242 
8,677 

Fort  Bert  bold  .... 

Rockv  Point 

Fort  Benton  ...... 

• 

Tons  moved  on  the  Lower  Missouri  River,  1887-'88. 


Wyoming 

Dacotah   

General  Tompkins 
General  M  eaue  . . . 

A.  S.  Willis 

D.  II.  Rucker 

Black  Diamond  . . . 

Dick  Clyde 

Jim  Watkins 

Dora 


Total 


S-5 

6S 

h 

O 


Tont. 

0,036 

6.928 

1,095 

1,452 


100 


Tont. 

447 
470 


16,211 


7,019 


970 


8,912 


i 


Tont. 

1,241 

1,575 

82 

88 


338 

153 

271 

75 


3,773 


I 


Tont. 

100 

75 


175 


Tont. 
276 


53 


I 


Tont. 
125 


51 


109 


285 


Tont. 
120 


120 


S 


Tont. 


172 


^ 


Tont.  Tont. 


2,207 


4$ 

0 


49 


172  2,207 


49 


Tont. 


150 
10 


100 


|i 


80 


80 


Tons  moved  on  the  Upper  Miseouri  Biver,  1887-*88. 


i* 

as 

V  flS 

o 

Tont. 

528 
1,230 
546 
575 
300 
1,235 
450 
305 
310 

1 

i 

• 

s 

Wool     and 
hides. 

Wheat  and 
hides. 

• 

0 

0 

• 

p 
1^ 

• 

1 

• 

1 

1 

Batchelor 

[Tont. 

Tont. 

\Tont. 

72 
2 

Tont, 

Tont, 

Tont. 

Tont. 
92 

Tont. 

Oatet. 
20 

Oompct- 
niet. 

Tont. 

Helena 

150 

"iio* 

90 
105 
140 

"iio' 

'266" 

150 

90 

*'io6* 

215 
110 

6 

Steamer  Missouri. . . . 

Transfer  No.  2 

76 

£cl?pse 

» 

80 

Ro&eBud 

7o 

70 

70 

2| 

5 

Benton    

General  Tompkins  . . 
General  Terry 

00 
60 

40 

72 

90 

235 

n 

6 

Total 

5,479 

735 

865 

70 

70 

110 

162 

72 

30 

15 

90 
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EXPENDITURES. 

OffAt  ticpvM»i  traveling  expenses,  and  salaries  of  Commission, 

[Appropriation  act  of  July  5, 1884.] 

Jmlj  1. 1867,  amoant  available  of  aboTe  allotment |13, 133. 15 

Seoeiyed  fh>m  sales  of  fael  to  officers 182.96 

Unpaid  liabilities  June  30,1887 75.93 

Total 13,392.04 

Itemized  expenditares  from  Jaly  1, 1887,  to  June  30, 1888,  both 
dates  inclusive: 

Office  rent $1,000.00 

Telephone 100.00 

Ice 27.00 

Awnings,  and  putting  up  the  same 26. 00^ 

Gas 11.40 

Water 20.00 

Fuel 653.41 

Mileace 733.76 

Travuing  expenses 140.60 

Wages 8,027.54 

Transportation  of  employes .- 30.00 

Stationery 233.61 

Newspaper  subscription 9.90 

Telegrams 3.95 

Transportation 13.68 

Office  furniture 15.50 

Hardware - 78.50 

Lumber 102.41 

Street  sprinkling 22.00 

Material  and  labor 7.95 

Sundries .' 75.68 

Total..... ......'...•••.•.•.........•.........  11  332.95 

Unpaid  HabiUtiw  June'sO,  i888!.".'.'!!!^".'!.Jir.'.-".'I!J™^*.*'       '  32. 19 

11,365.14 

Joly  1,  1888,  amount  available 2,026.90 

Additional  surveys  and  estahliskment  of  permanent  bench-marks  below  Sioux  City, 

(Appropriation  act  of  July  5,  1884. ) 

Joly  1, 1887,  amount  available  of  above  allotment •w. . .  (618. 94 

Itemized  exx>enditures  fh>m  July  1, 1887,  to  June  30, 1888,  both 
dates  inclusive: 

Wages 1547.08 

Privilege  of  felling  trees 68.00 

SUtJonery 3.86 

618, 94 

Pre89rvation  and  observation  ofgauges^  and  collection  and  compilation  of  physical  data, 

[Appropriation  act  of  Jnly  5, 1884. J 

July  1,  1887,  amount  available  of  above  allotment $5, 7 19. 38 

Unpaid  liabilities  June  30,  1887 17.33 

5, 736.71 
Itemized  expenditures  from  July  1, 1887,  to  June  30, 1888,  both 
dates  inclusive: 

Wages $5,272.00 

Traveling  expenses 68.35 

Stationery 46.19 

Wire 15.65 

Brass  plates 5.00 

Water-gauge  rods 9.25 

5,416.44 

Joly  1,1888,  amount  available , 320,27 
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Special  Burveys  (at  Omaha f  Atchisont  Fort  Leavenworth  Beservation,  Arrow  Rocky  Platts- 

mouthf  Brownvillef  and  Nebraska  City), 

[  AppropriAtion  ftct  of  AogiiBt  5, 1886.] 

July  1, 1887,  amoant  available  of  above  allotment $2,505.74 

Itemized  expenditures  from  July  1,  1887,  to  June  30, 18^,  both 
dates  inclusive : 

Wages $2,449.54 

Rope , 6.30 

Stationery j 31.05 

Zinc  strips 3.60 

Gas  pipe 3.15 

Privilege  of  felling  trees 12.10 

2, 505. 74 

Elevations  of  extreme  high  water,  Missouri  Biver, 

I  Tbeae  results,  where  different  from  those  published,  w«re  determined  by  study  of  all  data  on  the 
BUDject  on  file  in  the  office  of  the  Mitsonri  River  CommlMion  February  15,  ld8S,\ 


Locality. 


Miles 

above 

mouth 

of  river. 


Saint  Charles 

Hermann 

Jefferson  City  .  — 

Boouville 

Glasgow 

Do  Witt , 

Waverly. , 

Lexington 

Sibley 

Rjindolph 

Kansas  City 

Leavenworth 

Fort  Leavenworth. 


Atchison  .... 
Saint  Joseph. 
White  Cloud. 
Rule 


Brown  ville  — 
Nebraska  City. 


Plattsmonth . 


Omaha 

O.  &  C.  B.  R  R 


Blair 

Sioux  City. 


Bismarck. 


25.1 
101.1 
U&8 
197.0 
226.5 
262.5 
2P7.4 
819.3 
346w8 


386.3 
416.8 
419.2 


445.8 
479.5 
530.8 
542.0 

579.9 
608.5 

639.2 

667.8 
668.46 

699.9 
802.8 

1,427.3 


Point  of  observa- 
tion. 


Gauge  and  bridge. 

Gauge  

do 

Gauge  and  bridge. 

.. ..do 

Gauge  

....do 

...do 

Bridge 

...do 

Gauge  and  bridge. 
Gauge 


Grange  and  bridge. 

Gauge 

Gauge  and  bridge. 


Gauge 
— do  . 


.do 


Gauge  and  bridge. 
Bridge 


do  . 

Gauge 


Gauge  and  bridge. 


Elevation  above  Saint 
Louis  City  directrix. 


1844. 


Feet. 
39.50 


184.80 


310.959 


341. 162 


400.62 


1881. 


Feet. 
28.68 
9L79 
13S.19 
175.41 
201.45 


1883. 


276.70 

303.859 

327.32 

331.10 

352.97 

356.77 


876.51 
403.32 
438.82 


481.94 
509.42 

647.40 

669.71 
569.97 

594.14 
686.34 

1.644.4 


Feet, 
30.34 
92.54 
133.15 
175.39 
202.77 
224.15 
252.45 
273.20 


324.07 
327.85 
349.59 


871.40 
89&92 
436.92 


47^40 
507.10 

54L90 

560.10 
560.36 

585.42 
677.15 

1.647.0 


Remarks. 


Nier,  334.2  (H.  W.  1844). 

Gauge  to  bridge  :=  1,600'. 
Slope ='.47  (H.  W.  1881) 
H.  W.  18«7=:<I51'.87. 


1885,    H.  W.   444.59-1887, 
445.04. 

Bridge  to  gange:=2,700'. 

81ope= +'.54  (M'uH.  W). 
Gauge  to  bridge  =  4,758'. 

Slope=3'(fi.W.1881). 

Dist  toU.  P.  Br.  =  2,850'. 
H.W.  slope  =  '.26. 

Gauge  to  bridge=  10,000'. 

Slope =1'.74. 
Moriaon's  report. 


«*-.M. 


APPENDIX  V  V — ^REPORT  OF  MISSOURI  RIVER  COMMISSION.   2325 
Dates  of  ice  cloeingi  and  openings  on  the  Missouri  iZtver,  1872-1867. 


Loeality. 

187^'73. 

1875-74. 

1874-75. 

187S-76. 

Closing. 

Opening. 

Closing. 

Opening. 

Closing. 

Opening. 

Closing. 

Opening. 

SioQZ  Cltv 

Otnaba. ............ 

Mar.  10 

Dec.     4 

Mar.  19 

Nov.  24 

Mar.  30 

Nov.  21 

Mar.    31 

Plattsmonth 

Nebraska  City 

ISrowuTille 

White  Cload 

•*•*"»• ••• 

Saint  iTonenh   

Feb.  24 

Mar.  23 

(Nov.  22' 
<Jan.  11» 
(Jan.   30 

\  Jan.   15 

Atchison 

C  Feb.     9 

Leavenworth ...... 

Jan.     4 

Mar.  18 

(Nov.'?3 
{Jan.   81 

Dec.       7 

Kansas  City 

Feb.      9 

Lexinston 

Jan.     8 

Mar.  10 

Wa  veny 

Do  Witt 

Glasgow 

Boonville 

. 

Mar.  10 

Jefferson  Cltv  ..... 

Saint  Charles 

•  •■••»••**• 

Saint  Louis* 

Nov.  29 

Jan.  20 

Open  all  winter. 

Dec.  30 

Feb.  27 

Open  all  winter. 

Locality. 


SionxCity 

Omaha 

Plattsmonth ... 
Nebraska  City. 
Brown ville  .... 
White  Cload... 


Locality. 

1876-77. 

1877-78. 

1878-70. 

187S 
ng. 

>-'80. 

Closing. 

Opening. 

Closing. 

Opening. 

QJpsing.    Opening. 

Cloei 

Opening. 

1 

! 

Sionx  CitT 

Deo.  12« 
Dec  15 

Ufa..     7   (Dec. 

^^^'     '    ^Feb. 

(Dec. 

Mar.    9  /F«h 

8     Feb.     24 

CNov.  20 
{Mar.    7 

Feb.   22  ( 
Mar.  15  S 

Jan.     4 

Fob.   14 

28     ■ ' 
10 
3 
27 

Mar.    20 
Jan.     26 
Feb.     17 

Plattsmonth 

<Feb. 

Mar.      1 

Nebraska  City 

Deo.   14 

Mar.    5 

(Dec. 
>Mar. 

11 
15 

Jan.     10 

Brownvillo 

Mar.    18 

White  Cload 

Saint  Joseph 

Atchison 

CDec     1 
iMar.    8 

JFeb.  10 

Nov.  30 
Jan.     4 

Dec.  12 
Jan.   19 

Dec.   14 
Mar.  20 

Feb.  23 
Mar.  24 

(Dec 
<Jan. 
(Mar. 

11 
30 
14 

Jan.       8 
F«b.     11 
Mar.    20 

Leavenworth 

Dec.  20 

Mar.    2 

Dec*  17 

Feb"  in 

Kansas  Citv 

Jan.     1 

Feb.     3 

Dec.   22     F«b      1 

Die 

15 

•Tftn         4 

Lexington 

Dec.  27 
Dec.  29» 

Waveriy 

Feb.     7 

DeWltt 

Glasgow. 

Dec.   16 
Dec.   26 
Dec.   28 

Feb.    10 
Jan.    22 

Dec. 
Dec. 

2f» 

Pnli            9 

Boonville   

Deo.     7 

Dec.  19 

26      TAti        1 

Jefferson  CTitv 

Saint  Cliarles 

Jan.   26 

Saint  Loals* 

Deo.     8 

Feb.     5 

• 

Open  all  winter. 

......... 

(Dec.   16 
{Feb    14 

Jan.    29) 
Feb.   175 

Dec. 

17 

Dec     31 

1880-'81. 


Closing. 


Nov.  18 
Nov.  21 


Nov.  21 
Nov.  19 


Opening. 


Mar.  26 

Mar.  28 

Mar.  24 
Mar.  24 
Mar.  24 


1881-'82. 


Closing. 


Dec  30 
(Jan.     2« 
/Feb.  20 

Jan.    18 


Opening. 


1882-'83. 


Closing.  I  Openin<;. 


Mar.  1  I  Nov.  21 
Feb.  U(\  p.^  „ 
Feb.   26}   ^^'     7 


Feb.   11 
Feb.   10 


Dec.     8 
Dec     6 


Dec     6 


Mar.  13 

Mar.  9 

Mar.  4 

Mar.  4 


Mar.    2 


1883-'84. 


Closiug. 

Nov.  30 
Dec  30 
Dec   26 

i5ec  'si 


Opening. 

Mar.  22 

Mar.  19 

Mar.  10 

Mar.  14 

Mar.  13 

Mar.  12 


'  loe  gorged  2^  miles  above. 

*  Ice  goiged  at  Belmont. 

*  Mississippi  River. 

*  Ice  gorged  above.    December  18  gorged  below. 

*  Exact  date  of  dosing  not  given.    Note  said  ice  10  inches  thick. 

*  Gkkoge  frosen  ap. 


■5*T 
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Dates  of  ice  closings  and  openings  on  ike  Missouri  Biver,  18?^ld87 — Continaed. 


Locality. 


Saioi  Joseph . 


Atcliison 


Leavenworth 


Kansas  City 

Lexin^oQ  . . 

Waverly 

Do  Witt.... 


Glasgow 

Bfionville 

Jeft'crson  City 
Saint  Charles. 

Saint  Loais'  . 


18S0-'81. 


1881-*82. 


Cloning. 


Dec.     5 

Dec.     5 

(Nov.  24 
{Dec.  29 


Nov.  22 


Jan.   22 

Dec.  29 

(Nov.  18 

:Dec.     7 

(Dec.  24 


Opening.    Cloaing. 


Mar 


I^Nov.  21) 

.  15  .<Jan.     iS 

|<Feb.  21) 

Mar.  15  !  Jan.     2 


Mar.  14 


Fet  2?     »«<^-  20 


Feb.     7 
Feb.   12 
Dec. 
Dec. 
Feb. 


I.  1^ 

;.  5) 

J.  14  S 

».  15) 


Dec.     1 


Opening. 


Dec     1 
Feb.     6 


Fob.  20 


Dec.     8 


Open  all  winter. 


I882-'8a. 


Ckwing. 


Deo.  7 

Dec.  7 

JDec  17 

l-lna.  9 

SDeo.  4 

^Jao.  3 

Jan.  6 

Jan.  5 

Jan.  8 

5Dec  9 

{Jan.  4 


Jan.  31 

Jan.  12 

5  Dec.  7 

lJ»n.  1 


Opening. 


Mar.    3 


lS83-'84. 


Cloaing. 


Feb. 

Dec. 
Feb. 
Dec. 
Feb. 
Feb. 
Kib. 
Feb. 
Dec. 
Feb. 


27 

l!U 

155 


18> 
23 


>I>ec. 
/Jau. 

^Dec. 
>  fan. 

Dec.  81 
Dec.  19 


Opening. 


n 


16 
16 
16 
21 
16 


Jan. 
Jau. 
Jan. 


1 
1 
8 


Jan.     2 


Fob. 
Feb. 


17 
15 


Jan. 
Jan. 
Jan. 


7 
5 


^^  23^   j)^   ,g 
Feb.   13>    *^*^   *** 


Mar.    11 


10 


Feb.  25 

Feb.  24 

Feb.  28 

Feb.  24 

Feb.  1 

Feb.  1 

Feb.  1 

Jan.  30 

Jan.  31 

Feb.  5 


Locality. 


Sioax  City.. 
Omaha 

Plattsmoath 


Nebraska  City. 


Brownville  . . 
White  Clond. 
Saint  Joseph 

Atchison 

Leavenworth 
Kansas  City . 
Lexin<Lton ... 


Waverly 

De  Witt 

Gla.Mgow 

lV)onville 

JcfTcrsoD  City 
Saint  Charles. 
Saint  Lonis'.. 


1884-'85. 


1886-'87. 


Opening. 


19     Mar.  11 
28     Mar.  10 

Mar.  12 

Dec  10 
Mar.    9 

Dec  10 
Mar.  7 
Dec  10 
Mar.  1 
Dec.  10 
Mar.  8 
Deo.  9 
Mar.  5' 
Dec  10 
Feb.  23 
Dec  10 
Feb.     8 

Dec  10 
Feb.     8 

Dec  U 
Feb.     9 


9 

9« 


sDec 
'/Jan. 


Feb. 

IDec. 

5Feb.  7 

Jan.  28 

Deo.  II 

Jan.  24 

Jan.  22 

Dec.  14 

Jan.  27 


'  Mississippi  River. 

^Ice  running. 

•Ice  broke  np  slowly  (date  approximate). 

*  December  2  ice  gorged  in  went  channel  below  gauge 

*  Partial  break  up. 

*Ice  ^orjred  and  i>rokp  aliove  bridjre. 

'  Ice  orettking  and  {join;;  out.  all  wot'k  ending  March  5,  1887. 

"Ico  cIos(>d  at  Quiudaro.  *» 

^  The  exact  date  of  cloning  not  }!i  ven.    December  14  river  was  full  of  running  ice,  and  on  December 
21  icH  was  M  inches  thick  in  channel. 
'"Closed  3  niilcH  above. 
"  River  fall  of  floating  ice 
>*  Aleo  thirty -five  days  in  January  and  February. 


»,-.v-v 
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Appendix  A  1. 

BBFOBT  OF  SECRETARY  ON  PRECISE  LEYELING. 

Missouri  River  Commission, 

Saint  Louis,  Mo.,  Novtmher  21,  1887. 

Sir:  I  hftve  the  honor  to  report  that  the  work  of  preciHe  leveling  between  Saint 
Lonis  City  Directrix  and  United  Stat.es  Engineer  P.  B.  M.  17  of  Missouri  River  (pab- 
liBhed  list  of  1881)  has  been  oompleted  by  Mr.  O.  W.  Ferguson,  who  had  charge  of  the 
party. 

It  will  be  remembered  that  the  Missouri  River  levels  were  based  on  P.  B.  M.  12  of  the 
Mississippi  River  Commission,  situated  at  the  mouth  of  the  Missouri  River.  The  eleva- 
tion of  this  P.  B.  M.  12  was  given,  at  first,  as  13"».2824  above  Saint  Louis  City  Direc- 
trix. On  this  the  published  Missouri  River  elevations  were  calculated.  In  March, 
1^^,  it  was  discovered  that  the  elevation  of  P.  B.  M.  12,  as  finally  determined  and 
published  iu  Annual  Report  of  Mississippi  River  Commission  for  1883,  was  given  as 


13."38e9,  a  difference  of  +  I J"^^  I 


From  that  time  to  date  this  -f-0'.341  has  been  adopted  as  the  proper  correction  for 
all  the  Missouri  River  elevations. 

The  line  of  precise  levels  now  completed  had  for  its  object  a  direct  check  on  the 
elevation  of  Mississippi  River  Commission,  P.  B.  M.  12  above  Saint  Louis  City  Direc- 
trix, and  as  a  result  the  determination  of  the  constant  correction,  if  any,  to*  be  ap- 
plied to  the  published  Missouri  River  elevations. 

The  results  are  shown  on  tbe  table  appended. 

From  an  examination  of  the  table  it  will  be  seen  that  the  constant  correction  to  be 
applied  to  the  elevations  on  the  Missouri  River  as  published  is  -f  0'.300  instead  of 
-f0'.341. 

It  should  be  borne  in  mind  that  this  -(-0'.300  error  is  not  to  be  charged  to  the  level 
work  done  on  the  Missouri  River. 

The  last  colnmn  of  the  table  ^ives  the  corrections  for  the  Missouri  River  due  to 
instrumental  and  other  field  work  errors  for  the  work  between  the  mouth  of»the  river 
and  Saint  Charles;  and  when  it  is  remembered  that  the  wye  level  alone  was  used  on 
the  Missouri  River,  the  figures  referred  to  are  an  indorsement  of  the  opinion  expre88e<l 
in  the  Annual  Report  of  the  Commission  for  1886,  that  the  elevations  as  determined 
alon^  the  Missouri  River  are  quite  reliable.  • 

It  IS  propose<l  to  publish,  as  soon  as  may  be,  a  correct  list  of  Missouri  River  eleva- 
tions. 

Very  respectfully,  your  obedient  servant,  0 

Thko.  a.  Bingham, 
I%r8t  Lieutenant  of  Engineers j   U.  S.  Army, 

Secretary  Missouri  Biver  Commission. 

Lieat.  Col.  Chas.  R.  Suter, 

Ckfrps  of  Engineers,  U.  S.  Army, 

Prefndent  Mtseouri  River  Commission,  Saint  Louis,  Mo. 


2328  REPORT  OF  THE  CHIEF  OP   ENGINEERS,  U.  S.  ARMY 


P.  B.  M.  (1"=3'.28088©). 


Saint  Lonis  City  Directrix, 
U.  S.  C.S.  B.  M* 

3(K  mark,  water  gaage  at( 

Saint  LoniR.  ( 

M.  R.  C.  P.  B.  M.  15 

89^  mark,  river  f^uge  at  < 

Wat.  Wk'8,  Saint  Louis.  \ 

M.R|C.P.B.M.14 

M.R.C.P.B.M.13. 

M.RC.P.B.M.12 

Missouri  River  P.  R  M.  6  . . . 

Missouri  River  P.  B.  M.  7  . . 

Missouri  River  P.  B.  M.  8. . 

Missouri  River  P.  B.  M.  9. . . 

Missouri  River  P.  B.  M.  11 . 

Missouri  River  P.  B.  M.  15  . . 

Missouri  River  P.  B.  M.  17  . . 


-i  *  ■*■ 

>  o  > 

o 


Mississippi  River. 


0. 
-f  0". 
-h  0'. 

—  J™. 

—  3'. 
+  O'". 
+  2'. 

—  3» 

—  ir . 

+  3". 
+  12'  . 
4-  S™. 
-f  17'. 

+  43'. 
+  5"". 
+  19'. 
-h  5™. 
+  17'. 
+  l*. 
+  4'. 
+  7-". 
+  25'  . 
+  7'". 
f  2.V  . 
+  7™. 
+  2;V  . 
+  9- 
+  30'. 


00 

0053 

01739 

1285 

70246 

H144 

67194 

4820 

42399 

8325 

57393 

3488 

54H72 

3739 

87801 

9328 

46474 

4821 

98605 

2833 

21034 

6443 

07994 

6472 

0!'9t5 

7301 

39098 

2074- 

20827 


0.00 


—  1»  1411 

—  .3'.  74380 
+  0'".8196 
-f  2'. 68900 

—  3".  4998 

—  11'.  48234 
-f  3".  8459 
-f  12' .  01790 
+  5". 3705 
-H  1 7'. 61990 
-h  13".  3869 
+  43' .  92067 


O 


0.00 


Missouri  River. 


-I 

s 


+0". 
-fO'. 
-0«. 
-0'. 
+0«. 
+  0'. 

— o- 

— 0'. 
— 0«. 
— 0'. 
— 0". 

— c. 


0126 

04134 

0052 

01706 

0178 

05835 

0134 

04397 

0217 

07118 

0130 

04266 


0.00 


+43'.  578 
-H9'.  142 
+17'.  664 
+  8'.  856 
+24'.  701 
+24'.  683 
+24'.  979 
+29'.  827 


0.00 


+  0*.  30001 
+  0'.  32274 
+  0^.32205 
+  0'.  35434 
+  0'.  37804 
+  0'.  40645 
+  0'.  41198 
+©'.38127 
Mean.. 


0.0000 
+  0'.0227 
+  0'.0220 
+  0'.0543 
+  0'.0789 
+  0'.1064 
+  0*.  1120 
+  0'.O813 


=  0'.0682 


*  Letter  of  January  30,  1880,  says  it  is  at  same  level  as  City  Directrix. 

§ 

Appendix  A  2. 

Descriptions  and  elevatims  of  tench-marks  on  the  Missouri  Jtiver^  referred  to  Saint  Louts 

City  directrix f  May^  1888.  ^ 

(List  of  bench-marks  No.  1  was  issued  1881-'82.  This  list  is  No.  2.  It  is  corrected  by  all  data  on  file 
up  to  date.  Its  elevations  were  determined  by  wye  levels,  except  the  following,  which  are  precise 
level  determinations  :  6  (12)— 7  (11)— 8  (10)— 9  (9)— 11  (7)— 15  (3)— 17  (1>— Each  benchmark  has  two 
numliers.  The  one  in  pareutbesis  in  the  one  in  the  note  books ;  the  other  is  that  of  the  complete  okl 
series  reckoning  fi*t)m  the  month  up.  A  new  series  is  in  progress.  The  new  bench-marks  are 
placed  on  lines  i;enerally  8trui;:ht  acro»8  the  valley,  these  lines  bemg  about  5 miles  apart.  The  desig- 
nationH  of  the  new  bench-m.'ii  ks  are  in  the  form  of  a  fraction,  the  numerator  being  the  number  of 
the  line  reckoning  from  the  month  up  ;  the  denomin.itor  being  the  number  of  the  bench-mark  in  that 
line  reckoning  from  the  right  bank.  All  olevntions  refer  to  the  Saint  Louis  City  directrix,  which 
is  4:{3.97  feet  above  the  Cairo  datum  and  412.71  feet  above  the  Mississippi  River  Commission  l&flBl, 
determination  of  mean  Gulf  tide  at  Biloxi.  Miss.] 


No. 

Description. 

Eleva- 
tion. 

AboTo 

the 
moath. 

1    (17) 
Mouth  Mis- 
souri  River. 

Equals  P.  B.  M.  12  of  Mississippi  River  Commission ;  "  top  of  copper 
bolt  in  stone  in  cround  in  corner  of  woods,  20  meters  w^t  ol  Co- 
lumbia Koad,  800  meters  from    river,  9  miles  above  Saint  Lonis 
water-works,  on  land  owned  bv             Chambers"  ................. 

Fut. 

43.878 

a  184 
6.370 

7.185 

JfiOet. 

2  (16) 

3  (15) 

4  (14) 

On  cast  siile  of  1.5  loot  elm,  in  woods  behind  willow  bar,  140  feet  west 
of  hinh  hank,  2,'JOO  feet  south  of  mouth  of  Missouri  River 

Equals  "  B.  M.  80  '  of  18(9;  on  east  side  of  2.5.foot  sycamore  on  edge 
of  high  bank  behind  willow  bar,  520  feor  south  of'Missouri  River.. 

On  northwest  side  of  4.5-foot  sycamore,  600  foot  from  river,  200  feet 
north  of  H-story  framedwelliugof  Christ.  Euistmann,  on  south  side 
of  a  small  clump  of  timber  \\  miles  above  mouth  of  river,  vicinity 

ofp.52i : ! ... 

.1.5 

I 
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DetcripH&M  and  elevations  of  bench-marks  on  the  Missouri  Biver,  etc, — Continued. 


Ko. 


5    (13) 


«    (12) 


7  (11) 
Jameatown. 

8  (10) 

• 

(») 

10 

(8) 

11 

(7) 

12      (6) 


13 

(5) 

Charbonnier. 

14 

(4) 

15 

(3) 

16 

(2) 

17 

(1) 

St.  ChariM. 

17 

(«) 

Desoriptkm. 


On  west  side  of  3.2-foot  sycamore,  IMX)  foot  from  river,  40U  fpet  from 
edge  of  biffh  bank.  80  feet  east  of  fence  line  between  fields,  one- 
fourth  mile  belovr  foot  of  island  tow-head,  2|  miles  above  month  of 
river;  vicinitv  of  P.  517 

On  1.9  foot  black  oak,  on  aide  of  bluff.  70  feet  from  river,  one-half 
mile  below  month  of  creek  at  site  of  Fort  Belle  Fontaine 

Equals  "  B.  M.  79"  of  1879 :  un  2.5-foot  cotton  wood,  on  lower  side  of 
ravine  at  Jamestown  Landing 

Horizontal  furrow  in  head  of  copper  bolt  leaded  into  northwest  ex- 
posure of  hard  limestone  ledge,  abont  500  feet  below  foot  of  island 
tow-bead,  780  feet  above  fence,  2.900  feet  above  Jamestown  Landing 

On  1.6-foot  pignnt  hickory,  in  field  on  side  of  blnff,  150  feet  from 
river,  at  lower  end  of  Hmall  bottom,  2  miles  above  Jamobtowu  Land- 
ing; vicinity  of  A  920^ 

On  3.1-foot  Cottonwood,  on  edge  of  high  water  bank,  behind  willow 
and  Cottonwood  flat ;  opposite  head  of  small  island  tow-head,  one- 
half  mile  below  foot  of  Pelican  Bar ;  vicinity  of  sounding  stake  A  175. 

Horizontal  furrow  in  head  of  copper  bolt  leaded  into  hu^  limestone 
ledge,  on  south  side  of  wagon  road,  and  4.5  feet  above  its  level,  220 
feet  below  lower  end  of  stone  quarry,  1,200  feet  below  Hall's  or 
M  usic's  ferry 

On  north  side  of  2-foot  burr  oak,  170  feet  f^m  river,  on  line  between 
woods  on  west  and  fields  on  east,  one-quarter  mile  above  small 

island  willow  tow*head,  limiles  above  Hall's  Ferry 

On  west  side  of  2-foot  elm,  1^  feet  from  river,  on  west  side  of  clump 
of  timber  1  mile  below  Charbonuier  Bluff,  and  about  one-quarter 
mile  below  bead  of  Charbonuier  Island 

On  west  side  of  3.3-foot  cotton  wood,  120  feet  from  river,  215  feet 
south  of  l^story  frame  dwelling  of  Louis  Knapp.  The  tree  stands 
in  lane,  500  feet  above  Charbonuier  Bluff 

On  1.2- foot  black  oak,  on  east  aide  of  wagon  road,  40  feet  from  edge 
of  hieh-water  bank,  1  mile  from  edge  of  shore  bar,  about  1  mUe  above 
Charbonuier  Bluff ^ 

On  northwest  side  of  1.6-foot  cottonwood.  150  feet  from  edge  of  high- 
water  bank,  in  cottonwood  timber,  opposite  or  a  little  way  above 
head  of  Holme's  Island,  about  1  mile  from  edge  of  shore  bar,  3 
miles  below  Saint  Charles  Bridge 

Horiaontal  furrow  in  head  of  copper  bolt  leaded  into  northwest  side 
of  seventh  pier  from  Saint  Charles  end  of  bridge  at  Saint  Charles, 
Mo , 


Eleva- 
tion. 


18  (157) 

19  (156) 

20  (155) 

n  (154) 

22  (153) 

23  (152) 

24  (151) 

25  (ISO) 

26  (149) 
Cottlevllle. 

27  (148) 

28  (147) 

29  (146) 

80  (145) 
31  (144) 


Gauge  B.  M.— A  cross  (-f )  cut  on  top  of  horizontal  surface  of  pro- 
jecting rock,  on  first  course  of  masonry  above  ground,  on  southwest 
comer  of  Pier  No.  1  (counting  from  left  bank),  of  Saint  Charles 
Bridge,  at  Saint  Charles.  Mo 

**B.  M.  77  "  of  1879—on  southwest  comer  of  oflbot  course  of  west  col- 
umn supporting  trestle— first  column  west  of  west  pier,  Saint 
Charles  Bridge 

*'  B.  M.  78  "  of  1879.  Top  of  foundation-course  at  noi-theast  comer  of 
2|-story  brick,  on  southwest  ooraer  of  Second  and  Wood  streets, 
Saint  Charles,  Mo 

On  3.3-C(>ot  sycamore,  westward  one  of  a  pair  standing  100  feet  from 
river,  toidway  between  A  'a  884  and  886 

On  2- foot  maple,  30  foot  from  foot  of  bluff,  125  feet  from  bauK,  at  point 
of  blnff  nearest  river,  just  above  A  882 

On  1.4-foot  cottonwood,  on  south  side  of  dry  chute,  1,500  feet  below 
870 


On  1.7-foot  elm,  80  feet  fh>ro  river.  225  feet  above  A  866 

On  2.5-foot  cottonwood,  20  feet  fiom  bank,  at  landing  near  A  862,  oppo* 
site  middle  of  Catfith  Island 

On  8-inch  sycamore,  300  feet  from  river,  opposite  A  863, 1,800  feet  be- 
low A  858;  opposite  foot  of  Bonhomme  Island 

On  2.5-foot  box  alder,  standing  alone  in  a  cultivated  field,  350  feet  from 
river,  2.250  feet  below  A  856 

On  1.7-foot  pignut  hickory,  150  feet  fh>m  bank,  1,000  feet  south  from 
house,  300  feet  above  A  854 

On  l.i^foot  black  walnut,  one-quarter  of  a  mile  west  from  house  of 
Eraeet  Kroenig,  250  feet  from  river,  about  opposite  Cottlevllle 
Landing  

On  2-foot  elm,  300  feet  southwest  ftt>m  house  of  William  Wsdter,  one- 
quarier  of  a  mile  from  river,  about  opposite  K  B.  0  649 

On  3.3-foot  maple,  100  feet  from  river  bank,  on  bank  of  ditch  or  dry 
creek,  opposite  Howell's  Island 

On  1.9-foot  linn,  120  feet  from  river,  at  foot  of  bluff,  400  feet  below  low- 
est point  of  rock  bluff  above  Howell's  Island 

On  L7-foot  sycamore,  at  mouth  of  dry  branch,  in  gully  at  A  840 

Horizontal  furrow  in  head  of  copper  bolt  leaded  into  vertical  face  of 
rock  600  feet  above  Tavern  Kocs^  and  20  feet  above  large  crag  lean- 
log  agaiiwt  oUff , 


Fe9t 
11.154 

19.465 

17.986 

4.210 

25.080 

17.071 

25.089 
19.775 
23.874 
24.392 
25.391 

22.637 
30.208 

28.691 

35.895 

39.568 

29.861 

29.715 

34.752 
38.593 


Above 

the 
mouth. 


MUet. 
2.7 

5.3 

7.3 

7.8 

9.3 

10.9 

14.9 
16.4 
18.5 
19.8 
20.7 

22.1 
25.1 


4L677 


27.4 

28.6 

32.8 
34.1 


39.554 

36.3 

35.896 

39.2 

47.632 

40.8 

45.075 

4L8 

47.912 

43.8 

54.504 

46.1 

46.723 

47.9 

53.938 
46.144 

48.9 
5L1 

52.1 


»,-.v-v 
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DwiriptUms  and  elevaii&nM  of  hencthinarks  on  tk€  Mi990uri  River,  fto.^-Continned. 


No. 


82  (U3) 

St  AIb*Q8. 

33  (142) 

84  (141) 

35  (140) 

86  (139) 

Aagusta. 

37  (138) 

38  (137) 

39  (136) 

40  (135) 

41  (134) 
Sooth  Point. 

42  (133) 

42     (a) 


Washington. 


DMoriptiini. 


43  (132) 
43     (a) 

43  (6) 

44  (131) 

45  (130) 

46  (129) 
Newport. 

46      (a) 

46  (6) 

47  (128) 

48  (127) 
40  (126) 

50  (125) 
New  Haven. 

51  (124) 

52  (123) 

53  (122) 
Hoehn'B 

Landing. 
54  (121) 

55(120) 

56  (119) 

57  (118) 
Bates  Islaud 


On  1.5-foot  linn.  40  from  riTor,  300  feet  below  flnt  point  of  hlnir  he- 
low  Saint  Altthna,  Mo 

On  1.7footoak,in  recess  between  bloffs,  known  as  *'£ddy  Hollow," 
nndvr  main  bank,  jnst  below  A  834 

On  a  doubled  and  twisted  white  walnat,  2.5  feet  in  diameter,  in  gnlly 
Jnst  above  A  832 

On  1-foot  Cottonwood,  on  east  iMUik  of  dry  slongh,  500  feet  north 
frora  hoiiS4s  vicinity  of  A  830    >^. 

On  1.5-foot  Cottonwood,  OOU  feet  from  river,  standing  alone  in"  wheat 
field  just  opposite  AngustOs  Mo 

On  2foot  black  oak,  200  feet  fh>m  river  in  grove  about  three-fourths 
mil»  above  A  828,  900  feet  below  fence  comer,  1,500  feet  above  farm 
house 

On  3- foot  box  alder,  2,500  feet  below  A  826,  250  feet  tron  river,  in 
field  owned  by Uiukle 

On  1.2-foot  liackberr^',  200  feet  firom  river,  150  feet  below  fence  be- 
tween wheat  field  and  first  timber  below  South  Point,  Mo 

On  1-foot  white  walnut  100  feet  south  from  railway,  in  glade,  one- 
half  mile  above  section  houao,  H  miles  below  Sonth  Pcnnt,  Mo — 

Horizontal  furrow  in  head  of  copper  bolt  leaded  into  fiMse  of  cot  rock, 
about  1 ,000  feet  above  depot  at  South  Point,  Mo 

On  1.5  toot  elm,  20  feet  south  fh>m  railway,  by  spring,  abont  1  mile 
below  Washington,  Mo 

T.  B.  M.  3',  on  comer  of  red  sandstone,  ton  layer  of  west  abut- 
ment, river  side  of  open  culvert  *'No.  14a^'  of  Missouri  Pacffio 
Kailroad,  abont  seven -eighths  of  a  mile  above  Washington,  Mo., 
railroad  Mtatiouhouse 

"  B.  M.  75"  of  187M;  noriheast  corner  of  door-sill  of  £Iro  street  en- 
trance of  two-story  brick  building  on  northwest  comer  of  Water 
and  Elm  streets,  Washington,  Mo 

"B.  M.  74"  of  1870;  northwest  comer  water-table  of  three-story 
double  brick,  on  southeast  comer  of  Water  and  Elm  streets,  Wash- 
ington, Mo 

On  2.1-foot  sycamore,  on  main  bank,  300  feet  fh>m  chute,  200  feet 
from  railway,  H  miles  above  Washington,  Mo 

T.  B.  M.  5,  on  extreme  southwest  comer  of  large  cut  stone  used  for 
beariog  for  the  west  end  of  the  south  iron  plate  girder  of  the  Mis- 
souri Pacific  Railroatl  iron  bridge  over  the  St.  John's  Creek,  abont 
2|Tniiesfrom  Washington,  Mo 

T.  B.  M.  5',  is  a  point  within  the  upper  loop  of  the  "B"  of  the 
railroad  "  B  4-  ^"  cut  in  the  upper  sorfnceof  thesonth  end  of  the 
west  aluitmeut  of  the  iron  bridge  "  No.  15,"  over  the  St.  John's 
Creek.  Missouri  Pacific  Rail r6ad,  2^  miles  above  Washington,  Mo. 

One  10-inch  cotton  wood,  50  feet  southwest  from  reference  tree  of  A 


Eleva- 
tion. 


8L2. 


Mark  "  O  "  cut  on  northwest  corner  of  top  of  riverward  wall  of  cul- 
vert 2  miles  below  Newport,  Mo 

On  2.3-fuot  oak,  300  feet  sonth  from  rail  way, -on  west  side  of  bluff, 
2,0U0  feet  belo  wNewport,  Mo. 

T.  B.  M.  10,  IS  a  ""I  chiseled  on  the  southeast  comer  of  the  top  cop- 
ing stone,  east  end  of  laud-side  wall  of  the  arched  culvert  of  the  Mis- 
souri Pacific  Riiilroad  over  the  "Little  Bosuf "  Creek,  300  feet  above 
Dundee,  Mo.,  station-house 

T.  B.  M.  10',  is  a  i  chiseled  on  the  southwest  comer  of  west 
end  stone  of  coping  stone  on  retaining-wall  east  side  creek,  land- 
ward side  of  arche<l  culvert  over  the  "Little  Bceuf 'Creek,  300 feet 
above  Dundee,  Mo.,  station-house ■ ■ 

On  northeast  comer  of  top  of  east  abutment  of  railroad  bridge  No.  16, 
1  mile  above  Newport,  Mo 

Horizontal  furrow  in  oead  of  copper  bolt  set  into  cut  rock  at  head 
of  chute  or  cut  off  above  Newport,  Mo  

On  nonheast  corner  of  west  abutment  of  bridge  1|  miles  below  New 
Havon.  Mo 

On  northeaist  corner  water-tabln  of  3-story  brick  store  of  New  Ha- 
ven Merchandise  Company,  New  Haven,  Mo 

On  northeast  comer  northwest  wing- wall  of  Missouri  Pacific  Bail- 
road  culvert,  150  feet  above  bead  of  willow  bar,  at  A  796 

On  3.2-foot  elm,  on  main  bank,  behind  willow  bar,  near  A  794  and 
railroad  station  Etlah 

On  2-foot  elm.  200  feet  frora  river  in  field,  at  head  of  long  willow  bar, 
2,000  feet  above  A  792,  at  Hoehn's  Landing,  Mo 


On  3- foot  sycamore,  300  feet  from  river,  at  eastern  edge  of  timber, 
1,200  feet  above  A  790 

On  1.7-foot  elm.  on  bench,  midway  between  R.  B.  Q's  467  and  468.   . . 

On  1.7-foot  elm,  200  feet  from  river,  about  1,500  feet  below  A  786,  in 
first  woods  below  Bates'  Island 

On  10-iuch  sycamoi*e,  .10  feet  from  railway,  at  base  of  bluff,  1,600  feet 
west  from  house  of  August  Gatsmeier - 


Above 

the 
mouth. 


Feet 

56.747 

MUes, 
53.3 

63.746 

54.7 

67.208 

56.4 

54.153 

58.7 

50.406 

6L2 

59.197 

62.4 

63w2i0 

63.7 

63.271 

66.0 

74.946 

65.9 

76.550 

67.6 

73.242 

68.6 

76.584 

83.873 

82.587 
68.814 

80.862 

78.338 
70.143 
80.372 
96.286 


69  6 


71.9 

7:12 

72.2 
75.0 
76.3 
77.8 


87.736 

7&2 

8L602 

87.200 

79.4 

94.549 

88. 9U 

82.9 

96.546 

84.7 

92.572 

86.5 

83.026 

88.4 

89l255 

90.7 

88.160 
86.348 

92.0 
93.2 

86.711 

94.5 

L03.006 

97.1 

I 


APPENDIX  V  V — ^REPOET  OP  MISSOURI  RIVER  COMMISSION,   2331 
Descriptions  trnd  elevaOons  of  bench^marka  on  the  MissouH  River j  efc— Continued. 


No. 


68  (117) 
90(118) 


00(115) 

61  (U4) 

62  (113) 

63  (112) 
GMttonade 

Biver. 

64  (111) 

66  010) 

66(100) 
Bhiflfton. 

67  (106) 

68  (107) 
66  (106) 

Portland 

70  (105) 

71  a04) 

72  063) 
78  a02) 

74  (101) 

75  (100) 
SalDtAabert. 

76  (90) 

77  (98) 

78  (97) 

70    (96) 
Bonnot's 
Mill. 

80  (96) 

81  (94) 

82  (93) 

83  (92) 
Oatkge  Kirer. 

84  (91) 

85  (90) 

86  (89) 

87  (88) 

88  (87) 

vTofRnnoii 
Citj. 

88    (86) 


Deacription. 


On  1.8-foot  black  waloat,  ut  point  of  blnff  above  recem  in  blnffs,  jnat 

aboTO  head  of  Bates'  Island  Chute 

Horizontal  farrow  in  bead  of  copper  bolt  leaded  into  rook  at  end  of 

railroad  cat  entering  Hermann,  Mo.,  from  above 

"KM.  72'*  of  1879— on  northeast  comer  of  the  oopioK  of  the  head 

wall  of  the  west  abatnutut  of  brid  j;e,  200  feet  east  of  depot  at  Her- 

mann.Mo.    [Doub^uL] 

*•  B.  M.  71 "  bf  1879— on  northeant  comer  of  water-table  of  three-story 

brick  hott'l  known  as  the  "White  House, *'  at  Uorninnn.  Mo *.. 

On  2.5-foot  clu,  eastward  one  of  a  pair  standing  between  railway  and 

rlTor,  1§  miles  above  Dermanu,  Mo 

Mark — '*CZ^  "  ^**^  '^^^  ^^P  ^^  sec4>nd  course  of  rock,  north  and  east 

abutment,  bridge  No.  '*  20,"  Missouri  Pacitic  Railrond 

On  stomp  of  cluster  of  4inch  elms  tt  base  of  blufl,  800  feet  below  A 

762 

Horisontal  furrow  in  head  of  copper  bolt  set  into  face  of  cut  rm-k  at 

side  of  Missonri  Pacific  Kailroad,  3,000  feet  below  Gasconade  Bridge 

On  1.9-foot  elm,  150  feet  soatheast  from  pink  house  of  G.  Hacck,  be- 
tween A*«756and  758 

On  3-foot  elm,  300  feet  from  river  by  fence,  just  behind  house,  near 
A  754 

On  1.7-foot  elm,  500  feet  from  river,  at  edge  of  'woods,  300  feet  below 
fence  comer,  on  placeof  Henry  Tay,  near  A  752 — 

On  1.7-foot  Cottonwood,  40  feet  from  river.  60  feet  from  road,  one- 
qaarter  mile  above  head  of  island  above  Bluffton,  Mo.,  about  1,000 
feet  above  A  748  

On  1.7-foot  elm,  100  feet  from  chute,  midway  down  Portland  Island  . . 

On  1.3- foot  Cottonwood,  400  feetfVom  chute,  on  south  sideof  dry  slough 
oppo««ite  head  of  Portland  Island;   at  A  740. 

On  1.5- foot  Cottonwood.  150  feet  from  river,  ai>ont  2roiles  below  Cham- 
ois, Mo.,  vicinity  of  A  736 

On  2.3-foot  sycamore,  200  feet  from  river,  100  fiM't  below  field  on  right 
bank  of  dry  slough,  about  4,500  feet  below  Chamois,  Mo 

On  2.5-foot  Cottonwood,  in  field  500  fe<^t  northeast  from  house  of  Louis 
Reifsteak,  and  300  feet  from  river  

On  twin  cotton  wood,  2  feet  in  diameter,  400  feet  ftom  river,  300  feet 
west  from  house  of  W.  M.  Prior,  on  the  Huston  p'ace,  halfway  be- 
tween Saint  Aubcrt  and  (Jhamois    

Horizoiital  farrow  in  head  of  copper  bolt  leaded  into  rock,  south  side 
east  abutment,  l>ridge  No.  24,  Missouri  Pacific  Kailroad,  1  mile  be 
low  Saint  Aabort  Station 

On  soathwe«t  corner  top  of  rock  base  of  northeast  comer  post  of 
bridge  No.  26,  Missouri  Pacific  Railroad 

Mark  "  D  "—cut  in  top  of  rock  at  southeast  comer  of  norih  abut- 
ment of  bridge  No.  27,  Missouri  Pacific  Railroad 

On  1.9-foot  Cottonwood,  on  bank  just  in  front  of  depot  at  Isboll  Sta- 
tion, Missouri  Pacific  Railroad  

Mark  "  Q  "—cut  Into  top  of  rock  at  southwest  corner  east  abutment 
of  culvert,  600  feet  from  river,  and  2miles  below  Bonnot  sMill.  Mo 

On  8.3-foot  elm,  50  feet  north  fi-om  Missouri  Pacific  Railroad,  1.000 
feet  below  Bonnot's  liill  depot 

"  (J.  S.*'  cut  into  top  of  rock  base  of  northeast  comer-post  of  bridge 
No.  29,  Missonri  Pacific  Railroad .- 

**UJ'  cut  into  top  of  rock  base  of  southwe»t  corner  post  of  bridge  No. 
29,  Missouri  Pacific  Itailroad 

Hori2oot«1  furrow  in  head  of  copper  bolt  set  into  cut  face  of  rock,  250 
feet  from  river,  and  200  feet  above  bridge  No.  30,  MiHHOuri  Pacific 
Railroad 

On  1.3-foot  black  walnut,  25  feet  from  river,  at  mouth  of  Osage 
Raver,  lower  side 

On  southwest  comer  east  abutment  bridge  No.  32,  Missouri  Pacific 
Railroad 

On  2-foot  oak,  50  feet  from  river,  and  50  feet  from  upper  bank  of 
Moreau Creek. 

On  1.5-foot  sycamore,  on  south  bank  of  cut.  900  feet  below  tunnel, 
4  miles  below  Jefferson  City,  Mo.,  opposite  mile  post  121  miles  from 
Saint  Lonis,  Mo 

On  northwest  comer  of  east  abutment  of  small  bridge  above  P.  155, 
about  at  R.  B.  0  248 

On  southwest  comer  of  coping  of  east  abutment  of  small  bridge 
7.000  feet  below  oapitol  building  of  Missouri 

•*  B.  M.  70  "  of  1879 — top  of  lower  step  at  northeast  comer  of  north- 
east wing  wall  of  first  culvert  below  passenger  depot  at  Jefierson 
City,  Mo 

Bqnals  "B.  M.  69"  of  1879— top  of  lower  step  at  northwest  corner  of 
northwest  wing  wall  of  first  open  culvert  below  passenger  depot 
at  Jefferson  City,  Mo 


Eleva- 
tion. 


Feet. 
102.  434 

103.502 


99.278 
106.434 

97.282 
106.600 
118.928 
115.885 

97.801 
100.353 
102.679 


Above 

the 
mouth. 


173.969 
140. 707 
140.867 

134.343 

136.163 


MUes. 
99.6 

101.1 


102.1 
104.4 
105.9 
107.3 

109.1 
110.5 
112.0 


101. 415 
106. 159 

114.4 
115.3 

104.608 

116.8 

106.587 

118.9 

109. 455 

120.4 

n)8.530 

106. 901 

123.8 

116.009 

125.6 

125.038 

126.6 

129.302 

122.236 

130.5 

125.382 

132.5 

116.214 

134.5 

130. 731 

130.666 

143.732 

135.2 

122.277 

187.3 

139.432 

130.711 

%mn    AAA 

141.3 

1  J«  o 

143.5 
144.7 


145.5 
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Descriptumf  and  elevations  of  hench-^narks  on  the  Missouri  Biver,  etc. — Continaed. 


No. 


M    (85) 
•0      (a) 

90  (b) 

91  (84) 

92  (88) 

93  (82) 
CUyeyille. 

94  (81) 


95  (80) 

96  (79) 


97  (78) 

98  (77) 
Marion 

99  (76) 

100  (75) 

101  (74) 


102  (73) 

103  (72) 

104  (71) 

106  (70) 

Providence 

106  (69) 

107  (68) 

108 

(67) 

109 

(66) 

110 

(65) 

111 
112 

(64) 
(63) 

118 
114 

(62) 
(61) 

115  (60) 
Bocheport. 

116 

(59) 

117 

(58) 

118 

(57) 

110 

(56) 

120 

(55) 

Detcription. 


Eleva- 
tion. 


Above 

the 
moatlL 


Gaoge  B.  M.  e— t  end  of  east  door-aill  of  Lohman's  wareheose,  foot 
of  Jeilbnon  atreet,  JeffenonCity,  Mo 

Horizontal  furrow  in  liead  of  copper  bolt  leaded  into  rock  of  river- 
ward  cat  face  of  Capitol  HiU,  Jefferson  City,  Mo 

Oaase  B.  M.  "C."— Knob  cat  on  projection  of  rock  aboat  .2  foot 
below  top  of  eleventh  coar»e  of  maaonry,  ooanting  from  top,  20 
feet  eaat  of  foot  of  arch,  in  north  fiftoe  of  Miaaonri  Pacific  Railroad 
culvert,  at  Jefleraon  City,  Mo 

Gaage  B. M.  "P.  H.  " — Knob  cat  on  projection  of  rock  ledee,  about 
2  feet  above  sroand,  in  an  old  cellar  about  100  feet  west  or  old  pork 
house,  and  about  50  feet  north  of  Missouri  Pacific  Bailroad  track, 
Jefferson  City,  Mo 

On  shelf  in  cat  rock,  10  feet  from  Missoari  Pacific  Railroad,  one-half 
mile  below  Gray's  Creek.  [IndeJlnUenest  of  loctUion  pr<i6ai>fy  ten- 
dert  this  B.  M.  vcUueUit] 

On  2-foot  sycamore,  in  old  roadway,  120  feet  ttom  bluff,  aboat  one- 
quarter  mile  above  site  of  A  680 

On  1.7-foot  oak,  at  fence  between  cornfield  and  woods,  next  blofi;  near 
lower  end  of ' '  Gale  Farm, "  opposite  Claysville,  Mo 

On  1.3-foot  twin  hackberry,  in  north  and  south  fence  row,  250  feet  fh>m 
bluli;  one-quarter  mile  from  chuto  behind  Stanley  Island,  1^  miles 
above  Claysville,  Mo.^ .^ 

Oal.3-foot  elm,8  feet  from  river, 300  feet  below  A  670 

Horizontal  farrow  in  head  of  copper  bolt  leaded  into  rock  300  feet 
above  end  of  reach  of  bluflii  extending  firom  Sugar  Loot  Rock  down 
stream 

B.M.on  knob  cut  on  outermost  point  of  Sugu:  Loaf  Rock 

On  1.5-foot  oak,  350 feetfh>m  rive,  1,500  feet  above  month  of  creek,  1^ 
miles  below  Marion,  Mo 

Equals  "B.  M.  67"  of  1879--on  2.5-foot  sycamore,  50  feet  fh>m  river, 
near  turn  in  road.  one-qaart«r  mile  below  Marion,  Mo . . . .' 

On  1.3-foot  Cottonwood,  100  feet  from  river,  near  site  of  A  660  

On  1.5-foot  sycamore,  on  slope  of  bench,  behind  wooded  sand-bar,  300 
feet  from  river,  and  1,300  feet  below  A  656 

On  3  foot  oak,  leaning  westward,  300  feet  from  river,  on  bank  of 

Factory  Creek,    one-naif  mile    above    Jamestown  Landing,  Mo., 

about  1,000  feet  above  A  652 

On  1. 5-foot  sycamore,  250  faet  from  rivor  and  (J.  S.  lifrht,  in  cornfield 
one-quarter  mile  below  mouth  of  chute ;  700  or  800  feet  below  A  650 

On  6-inch  willow,  40  feet  from  chute,  4,500  feet  above  its  mouth,  which 
is  1,000  feet  below  A  644 

On  4-foot  Cottonwood,  600  feet  southeast  fh>m  house  of  Richard  Bruce, 
6,000  feet  south  froraBruoe's  Lauding,  head  of  Nashville  Island... 

On  1.5-foot  hackberry,  100  feet  fh»m  river,  about  1.000  feet  above  A 
<{40,  and  three-quarters  mile  above  Providence,  Mo 

On  1.5-foot  black  walnut,  on  south  side  of  road,  25  feet  west  from 
torn  in  road,  250  feet  firom  river,  and  three-quarters  mile  below 
Wolfe's  Point 

On  1.7-foot  red  oak,  on  bank  at  base  of  bluff;  one-half  mile  above  Big 
Splice  Creek,  near  A  632 

On  5.9foot  Cottonwood,  in  field  at  base  of  bluff,  1,000  feet  below  Petit 
Saline  Creek 

On  4-foot  Cottonwood,  200  feet  fh)m  river,  300  feet  northeast  from 
house  of  H.L«For8ythe;  2,000  feetabove  A  624 

On  2.5-foot  elm  (very  high),  at  roadside,  200  feet  fh>m  chute;  and 
400  feet  west  ft^m  nouse  of  A.  Rlmel,  three-quarters  mile  above  foot 
of  Terrapin  Island  ^ 

On  3-foot  Cottonwood,  at  roadside,  6,000  feet  south  from  B.  M.  112    . . 

On  elm,  at  roadside,  1,500  feet  from  river,  near  house  of  James  Pow- 
ell, about  opposite  head  of  Terrapin  Island 

On  sycamore,  at  roadside,  250  feet  from  river,  at  site  of  A  610 

On  2-foot  honey  locust,  150  feet  from  river,  in  front  of  R.  H.  Walker's 
house.  1,000  feet  below  A  606 

On  4-foot  elm,  500  feet  from  river,  800  feet  west  from  house  of  Johu 
Walker,  about  1,800  feet  above  A  600,  one-half  mile  above  Overton, 
opposite  Rocheport,  Mo 

On  3-foot  red  elra,  in  field,  200  feet  west  from  north  and  south  road, 
about  600  feet  from  river,  near  site  of  A  696 

On  1.2-foot  sycamore,  15  feet  from  the  river,  at  month  of  creek,  where 

bluffs  leave  river.  2  000  below  A  502 

Horizontal  furrow  in  head  of  copper  bolt  leaded  into  face  of  rock  on 
bluff  side,  on  lower  side  of  recess  in  bluffs,  in  which  stands  an  old 
stone  mill,  3,000  feet  below  foot  of  Franklin  Island,  Mid  near  site  of 

A  588 

On  3. 3- foot  Cottonwood,  on  bank,  one-half  mile  above  the  foot  of 
Franklin  Island 

On  1-foot  Cottonwood,  at  base  of  rock  bluff,  150  feet  f\rom  chute,  20 
feet  from  vertical  rock,  1^  miles  below  Boon ville,  Mo 


Feet.       MUe$. 
14L796 


143.536 
128.078 

13L490 

148.977 
133.940 
136.508 


140.609 
143.660 


136.907 
138. 148 

140.993 

143.  561 
143. 919 

145. 103 


150.062 
153.  812 
147.808 
151. 799 
155.771 

159.653 
161.393 
157.327 
159.500 


166.310 
10-2. 104 

163. 173 
165.390 

161. 151 


171.576 
168.318 
168.813 

181.233 
167.797 
170.091 


145l9 


isa7 

152.8 


155.0 
156.5 


158.0 

158.7 

160.0 

161.1 
162.9 

165.0 


167.0 
167.5 
168.8 
I7L5 
172.8 

174.2 
175.1 
177.0 
178.3 


180.0 
181.1 

182.9 
184.0 

185.2 


188.3 
189.7 
190.3 

192.9 
194.0 
195.2 
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Ko. 


BoonTilto. 

121  <5«) 

122  (53) 

123  (52) 

41 

1 

Boonville. 

41 

2 

124  (51) 

125  (50) 

126  (49) 
Lamine 

Kiver. 
42 

1 
McMabon 

2 

42 
3 


127    (48) 


128 

(47) 

120 

(46) 

130 

(45) 

131 

(44) 

43 

I 
Arrow  Rock. 

43 
2 

43 
3 

132  (43) 
Arrow  Book. 

133  (42) 

44 

2 
Luboo. 

Defloription. 


"  B.  M.  C3  "  of  1878— on  top  of  stone  on  west  aide  of  M^n  street*  be- 
tween Levee  and  Alley,  marking  high  wator  of  1844,  Boonville,  Mo . 

H.W.of  1844  at  Boon vUle,  Mo 

*'  B.  M.62  "  of  1878— northwest  oomer,  stone  door  sill  at  northwest 
entrance  to  two  (uid  one-half  story  brick  warehouse  on  east  side  of 
Main  street,  ftout  ing  on  Levee,  at  Boonville,  Mo 

Horizontal  farrow  in  head  of  copper  bolt  leaded  into  fiice  of  sonth 
abutment  of  Missouri,  Kansas  and  Texas  Railroad  bridge,  Boon> 
ville,Mo 

On  4- foot  Cottonwood,  on  bank,  1,000  feet  above  brewery  above  Boon- 
ville, Mo 

On  1.0-foot  sycamote,  on  bank  at  foot  of  hills,  2,000  feet  below  A  576, 
about  24  miles  above  Boonville,  Mo 

On  right  oank,  about  2|  miles  above  Boonville  bridge,  half  a  mile 
below  old  coal  bank  and  creek,  200  feet  belowXittle  Creek,  in  little 
pocket  in  blnC  30  feet  from  the  river  bank 

On  left  bank,  6,661  feet  north  of  4 ,  in  bottom,  half  a  mile  firom  river, 
in  north  fence  of  east  and  west  road,  in  fh>nt  of  T.  L.  Tensley's 
house,  one-eighth  of  a  mile  west  of  quarter  section  comer,  on  east 
side  Sec.  2.  T:48,  R.  18 , 

On  2.5- foot  elm,  150  feet  fh>m  river,  at  month  of  small  stream,  1,500 
feet  above  A  570 

On  2-foot  black  walnut.  100  feet  fh>m  river,  at  mouth  of  creek,  about 
1,500  feet  below  A  568 , 

On  1-foot  twin  elm,  35  feet  from  river,  1,000  feet  below  Lamine  River 

On  right  bank,  at  foot  of  bluff.  If  miles  above  *' General  Ashley's 
Grove,"  on  lower  edge  of  McMahon  Creek  bottom,  600  feet  from 
mouth  of  creek.  200  feet  from  the  right  bank  of  "Slaughtor  House 
Chute."  6  feet  from  rock  ledge  (about  20  feet  high)  where  it  slopes 
down  to  back  side  of  spur 

On  left  bank,  half  a  mile  firom  river,  and  about  1,200  feet  east  of 
Frank  Blankensbaker's  two-story  frame  house,  1.400  feet  northeast 
froimschool-house,  District  No.  7,  Id  center  of  fence,  about  800  feet 
soum  of  bench,  3  or  4  feet  high,  and  sloping  to  the  north 

Is  half  a  mile  from  V>  o^i'  torn  in  road  or  lane  running  northeast, 
about  half  a  mile  from  swamp,  40  feet  toward  river  from  house,  on 
high  bench  running  east  and  west,  about  70  feet  north  of  south 
fence  of  road  prolonged  through  field  and  land  owned  by  F.  Blank- 
ensbaker 

On  4.1-foot  sycamore,  300  feet  ftom  Slaughtor  House  Chuto,  at  mouth 
of  Moon  Branch,  150  feet  from  bluffs,  2,000  feet  above  mouth  of 
chuto 

On  1.7-foot  black  walnut,  200  feet  from  right  bank  of  ^anghter- 
Hourte  Chute,  at  end  of  timber  just  below  head  of  said  chuto 

On  3-foot  linn,  in  belt  of  timber  on  Harrison  farm,  about  2,000  feet 
southwest  from  mouth  of  chuto  behind  Arrow  Rock  Island 

On  2-foot  elm,  in  fluid,  200  feet  from  Arrow  Rock  Island  Chute,  2.000 
feet  from  foot  of  bluffs,  5,000  feet  above  mouth  of  chute  at  A  556 — 

On  3.4-foot  sycamore,  in  com-fieldt,  1,800  feet  below  A  552^  150  feet 
from  chuto 

On  right  bank,  about  !(  miles  below  Arrow  Rock,  Mo.,  and  about 
200  feet  above  Slough  Creek,  on  foot  of  bluff,  ISO  feet  from  point 
where  bluff  turns  up  the  creek  valley,  about  100  feet  toward  river 
from  rock  ledge  in  hollow  in  bluff,  10  feet  from  foot  of  slope 

On  left  bank,  one-half  mile  from  river,  in  middle  of  bottom,  in  north 
fence  of  east  and  west  road,  730  feet  east  of  northwest  comer  Sec. 
14,  T.  49,  R.  28,  Howard  County,  Mo.,  in  front  of  and  opposito  side 
of  road  from  J.  A.  Fisher's  two-story  fjrame  house 

On  loft  bank,  at  foot  of  bluff.  4,390  feet  northeast  from  V*  <uid  about 
2.000  feet  north  of  school-house,  district  No.  4.  in  recess  of  bluffy 
about  275  feet  southeast  from  John  Step's  log-nouse,  230  feet  east 
from  road,  in  fence  oO  feet  from  foot  of  bluff  uope,  130  feet  north  of 
Fairbanks  weighing  scales 

"B.  M.Ol'^if  1878— top  of  hole  drilled  in  rock  at  A  550 

Horisontal  furrow  in  nead  of  copper  bolt  leaded  into  point  of  rock 
at  Arrow  Rock  Ferry  Lfmding  

On  3.3-foot  cotton-wood,  at  roadside,  1,100  feet  sonth  from  house  of  J. 
Craig,  about  2  miles  above  Arrow  Rock.  Mo 

At  foot  of  bluff,  on  right  bank  of  river,  nearly  opposito  the  town  of 
Lisbon,  Mo.  It  is  between  two  creeks,  whicn  come  out  of  the 
blufl^  500  feet  below  the  npiJbr  and  about  1,100  feet  above  the 
lower  one,  300  feet  southeast  from  J.  W.  Leeper's  log-house,  and 
500  feet  northeast  of  J.  A.  Leeper's  log-house,  ooth  on  bluff,  6  feet 
in  front  of  highest  point  (16  feet  high)  of  rock  ledge,  which  crops 
out  about  200  feet , 


Feet 
185.153 
184.800 


177.854 

172.988 
176.572 
177.742 

183.640 

178.468 

178.650 

184.926 
182.619 


181.441 


179.668 


I8L500 

183.422 
183. 461 
189.400 
100.533 
184. 817 

196.746 

184.142 


204.809 
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188.444 
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Bridge. 
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(o) 
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(33) 
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(32) 

144    (31) 

48 

1 

Cambridge. 

48 

2 


48 


Desoription. 


Is  on  right  bank.  7,774  feet  west  of  *^,  iu  west  fence  of  north  and  south 
road,  about  1,880  feet  north  uf  Hugh  Craig's  two-storv  white  frame 
hoose.    Is  630  feet  sonth  of  northwo»t  comer  Sec.  19,  T.  50.  R.  18. . 

On  left  bank,  one-half  mile  below  Linbon,  Mo.,  In  woods,  133  feet 
above  (up-river)  corner  of  fi-nce — prubablveast  and  west  fence  be- 
tween Sees.  25  and  26,  in  little  pocket  in  bfufl;  in  mouth  of  "draw" 
b.  tweeu  road  and  river,  30  feet  from  road  and  20  feet  from  river... 

On  1.7fuot  elm,  3,000  feet  fiom  river,  at  a  point  9,000  feet  below  Sc- 
line  City,  on  couuty  road  across  point  to  Arrow  Rock,  Mo    

On  2.5fuot  chinca^)in  «iak.  one-quarter  mile  from  river,  250  feet  south 
from  house  of  Simuu  Diggs,  1^  miles  below  Saline  City,  Mo     

On  2.2-foot  white  oak,  GOO  feet  south  from  river,  at  first  timber  be- 
low Saline  City,  Mo 

On  right  bank,  about  one-half  milo  above  Saline  City,  Mo.,  near 
mouth  of  second  creek,  about  300  feet  from  rtrer  bank  and  some 
distance  from  bridge  over  creek.  It  is  on  north  side  of  creek  at 
foot  of  bluff 

On  left  bank,  6,570  feet  southeast  of  V*  io  north  and  south  fence,  on 
land  owned  by  J.  Liggett,  and  about  one-half  mile  south  from  his 
house,  which  is  on  corner  of  road  about  500  feet  from  river 

On  left  iMnk.  on  continuation  of  line  from  *f  to  V,  3,896  feet  from  y. 
Is  l.liH)  fnet  south  of  little  valley  where  orook  and  road  enter  bot- 
tom land,  800  ft^t  north  of  point  where  creek  comes  to  blufi^  300 
feet  south  of  rock  spur  40  feet  high,  and  30  feet  from  foot  of  bluff, 
in  west  fence  of  road  running  along  bluff 

Horizontal  furrow  iu  head  of  copper  bolt  leaded  into  rock  at  upper- 
most exposure,  one-half  mile  above  Saline  City,  Mo 

Ou  8-inch  sycamore,  150  feet  from  river,  14  miles  above  Saline  City, 
Mo 

On  2foot  elm,  80  feet  from  river,  on  high  sand  knoU  In  point  of  tbn- 
her  opposite  foot  of  island  below  Glasgow,  Mo 

On  right  bank.  oppoHite  GlaAgow,  Mo.  It  is  1,620  feet  west  of  center 
of  bee.  9,  T.  51,  R.  18,  and  altout  20  feet  north  o'  center  of  lane  run- 
ning west  from  center  of  Sec  9,  in  edge  of  wood,  1,150  feet  west  ox 
high  bench  and  B.  Meyer's  house  on  bench,  and  one-quarter  mUe 
southwest  of  U.  Martttrmann's  house  ou  bench 

On  left  bank,  about  10,000  feet  below  Glasgow,  Mo..  175  feet  above 
mouth  of  tirst  creok  holow  Hurricane  Creek,  on  little  bottom  just 
back  ot  fence  in  reccHH  iu  bluff.  Rocky  ]e<lge  begins  on  bank,  aboat 
125  feet  above  the  H.  M 

On  4.1-foot  cotton-wood,  70  feet  from  river,  1.1  mile  below  GUm^w 
Bridge 

On  richt  bank,  opposite  Glasgow,  Mo.  It  is  .1,620  feet  west  of  center 
of  Sec.  9,  T.  51,  R.  18.  and  20  feet  north  of  center  of  lane  running 
west  from  center  of  Sec.  9,  in  e«lce  of  wood,  1,150  feet  west  of  high 
bench  and  B.  Meyer's  house  on  bench,  and  one-quarter  mile  south- 
west of  H.  MaMtermann's  house  on  bench.     It  equals  V • 

On  right  bank,  opposite  Gl)i8>;ow^Mo.  Ls  iu  south  fence  of  road  in 
front  of  house,  about  one-half  mile  from  river,  65  feet  west  from  1.2- 
foot  ash  tree,  195  feet  east  of  1.5- foot  burr-oak  tree  iu  center  of  road. 

On  left  bank,  at  Gla.sixow,  Mo.,  undt^r  center  of  (<hica^o  and  Alton 
Railroad  Bridge,  near  and  on  river  side  of  Hrst  shore  pier  which  sup- 
polls  end  of  the  nearest  deck  span  to  the  river.  It  is  under  the 
end  farthest  from  the  river , 


On  upper  point  of  cutwater,  fourth  pier  (counting  from  left  shore), 

of  GljiHgow  Bridge 

Gau^e  B.  M. — On  t4»p  of  ridge,  at  Joint,  between  columna  of  pier  No. 

1  (counting  from  left  bank),  of  Glasgow  Bridge,  Mo 

On  3.1  font  flni,  50  tVet  north  fi-om  Chicago  and  Alton  track,  240  feet 

from  river,  ij  miles  above  Glasgow  Bridge 

On  3-f«>ot  elm.  at  ft'nce  between  tields  and  woods,  300  feet  from  river, 

north  went  ft-om  liou.se  of  Edwin  Whittle 

B.  M.  of  Glartgriw  construction  party,  ou  2-foot  cotton-wood,  60  feet 

from  river,  marked  120.704 

Equals  B.  M.  of  construction  part.?;  marked  123.291;  on  2-foot  ayoa- 

raore 

At  Cainbridjfeie,  Mo.,  abont  TiOO  feet  above  "L,evee,"  at  foot  of  Main 

street,  ou  toot  of  blulf,  ju8t  above  a  spring,  and  about  oO  feet  west 

of  a  fence,  and  15  feet  Ini^her  than  the  bottom  land 

Opposite  Cambrid<;e,  Mo.,  on  left  bank,  and  about  2,000  feet  from 
tlie  river,  and  near  one-quarter  post  between  Scmj.  3,  T.  51, 
and  See.  34,  T.  5),  R.  18,  one-quarter  mile  east  of  WiUiain  Con- 
cry's  house,  and  560  feet  west  of  Wi  lliam  Weber's  house 

On  left  bank,  opposite  Cambridge,  Mo.  Is  near  one-quarter  post 
between  Sec.  2,  T.  51.  and  Sec.  .i.j,  T.  52,  R.  18.  It  is  W  feet  north- 
west from  K.  riaHpholer's  log-house,  and  one-quarter  mile  south 
from  B.  Hemuielbirg'.s  house,  3  feet  west  of  fence,  which  is  1  rod 
east  of  one-quarter  section  lino • , 


Elera- 
tion. 


Feet 
182.284 


200.270 
187.683 
191. 610 
102.648 

201.028 
180L211 

186.564 
187.785 
190.634 
200.888 

197.471 

196.776 
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216.1 
21&6 
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21&4 


2114 
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294.4 

224.4 
235.2 


197.471 

224.4 

204.537 

225.0 

203.941 

226.5 

199.401 

226.5 

200.124 

22«.,5 

205.160 

220.9 

204.967 

23L1 

204.280 

206.952 

234.71 
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US 
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150    (25) 
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152  (23) 
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152    (a) 


152      (6) 


153    (22) 
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15« 

(W) 
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(8) 
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(B) 
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(Q) 
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161  (O) 

162  (N) 

163  (m 

164  (L) 
lAjnesrille. 

165  (K) 

166  (J) 

167  (D 
...  (18) 

168  (H) 

169  (O) 


DesoriptioiL 


On  8-inch  cotton-wood,  300  feet  firom  river,  near  A^S 

On  2-foot  cotton- wood.  100  feet  fh>m  rirer,  reference  tree  of  A  494 

On  Sfoot  white  oak,  120  feet  from  river,  100  feet  east  from  fence, 

2,000  feet  below  A  400   

On  2.5-foot  elm,  400  feet  fh>m  river,  on  upper  eide  of  ferrj  road  at 

New  Frankfort,  Mo , 


On  2.5-foot  elm,  at  foot  of  cnt-off  and  head  of  chnte  behind  sand- 
bar, 2,000  feet  from  honse  of Baker,  in  point  of  timber,  2  miles 

above  N«>w  Frankfort,  Mo 

On  2-foot  cutton-wood,  on  Stonewall  Point,  200  feet  firom  comer  of 
oom-fleld,  TtOO  feet  from  river,  and  2,000  feet  below  mouth  of  old 
river-bed 

On  5-foot  oak,  500  feet  from  blaff,  at  tarn  in  road,  2,000  feet  from 
saw-mill,  1^  miles  fhtm  river,  opposite  month  of  (>rBnd  Kiver 

On  2.5-foot  black  walnat,  800  feet  west  fh>m  honse  of  Harve  Case- 
bolt,  beside  road  at  base  of  bloff,  opposite  De  Witt,  Mo 

GaageB.M  "No.  1.*' — On  root  of  15-uich  sycamore,  on  rieht  bank 
of  niD,  soath  of  Wabash  Depot,  100  feet  west  of  railroad  tiestle, 
atDeWitt.Mo   

Gnnffe  B.  M.  "  No.  2.'*— On  root  of  20  inch  wild  locust,  800  feet  west 
of  Wabash  Depot,  75  foet  south  of  main  road  leading  from  the  de- 
pot to  the  town,  De  Witt,  Mo 

On  2.9-foot  wtiite  elm,  40  feet  west  from  road,  one-quarter  mUe  fh>m 
river,  2  miles  below  Miami,  Mo 

On  2.5-foot  sugar  maple,  at  roadside  and  base  of  bluff,  just  below 
first  fence  below  Miami,  Mo  

"  B.  M.  57  "  of  1878— southwest  corner  door-sill  of  main  entrance  to 
Smith  &Boyer*s  two-storv  brick  warehonse,  filing  street  running 
from  Levee  to  town  of  Miami,  Mo 

"B.  M.  *G.'"of  1878— a  knob  chiseled  on  top  of  rook  in  front  of 
Smith  Sc  Boyer's  two-story  brick  warehouse,  Miama,  Mo 

On  large  cotton-wood,  about  200  feet  fhmi  river,  at  month  of  creek  at 
old  upper  landing,  Miami,  Mo 

Horizontal  furrow  in  head  of  copper  bolt,  set  into  face  of  limestone 
blnfl^  1,000  feet  above  month  of  creek  at  old  upper  landing,  Miami, 
Mo       

On  1.9>foot  elm,  550  feet  from  river,  120  feet  southwest  of  fence  be- 
tween woods  above  and  field  below ;  650  feet  north  of  one  and  one- 
half  story  frame  house ;  Just  above  first  field  above  Miami,  Mo 

On  2.5-foot  hickory,  in  woods,  90  feet  west  ftom  north  and  south  fence 
between  woods  and  corn-field,  ^nst  above  foot  of  Miller's  Island 
Chnte,  about  2|  miles  above  Miami,  Mo 

On  1.7-lbot  white  elmi  430  feet  from  river,  one-half  mile  above  head  of 
Miller's  Island  Chute;  in  heavy  woods,  10  feet  north  of  east  and 
west  fence 

On  2.5-foot  cotton-wood.  30  feet  east  of  fence  between  com  above  and 
grove  below,  330  feet  from  river,  300  feet  northwest  of  one  and  one- 
half  story  frame  dwelling  of  Charles  Ptitman;  1,500  feet  below  fi. 
M.  "O" 

On  2-foot  black  walnut,  150  feet  from  river,  500  feet  north  west  of  one- 
story  frame  honse  of  P.  Hnfi',  at  lower  edge  of  timber,  one-half 
mile  below  footof  Prunty  Island 

On  1.5-foot  cotton- wood,  100  feet  ftom  river,  one-half  mile  above 
Steele's  Landing,  opposite  foot  of  Prunty  Island 

On  1.3-foot  elm.  on  edge  of  high-water  bank,  300  feet  from  chute, 
about  one-half  mile  oelow  head  of  Prunty  Island,  1}  miles  below 
Laynesville,  Mo 

On  l!6-foot  slippery  elm,  400  feet  ftom  river,  600  feet  north  of  C.  H. 
Vanstone's  saw-mill,  three-quarters  of  a  mile  below  LayDeoville.Mo. 

"B.  M.  55"  of  1878— on  elm;  forked  5  feet  fh»m  ground,  70  feet  from 
river,  1,000  feet  below  Laynesville,  Mo. ;  marked  413.043 

On  2.3-foot  elm,  on  sooth  side  of  wagon  road  and  edge  of  old  river 
bank,  300  feet  east  from  end  of  north  and  south  lane,  one-quarter 
mile  from  river,  one-quarter  mUe  above  Laynesville,  Mo 

On  2-foot  black  walnut,  600  feet  from  river,  on  south  side  of  wagon 
road  from  Malta  Bend  Luiding  to  Laynesville,  Mo.,  and  about  one- 
half  a  mile  below  Malta  Bend  jLanding 

On  3-foot  ootton-wood,  300  feet  from  nver,  210  feet  southwest  of 
Fairbank  scales  at  Malta  Bend  Landing 

On  2-foot  oak,  on  roadside,  100  feet  fh>m  Grand  Pass  Lake,  2  miles 
above  Malta  Bend,  Mo... 

On  2-foot  ootton-wood,  on  high  bank  behind  willow  bar,  west  side  of 
wagon  rood,  2  miles  below  GiUam's  Landing,  Mo 

On  2-foot  cotton- wood,  west  side  of  wagon  road,  150  feet  from  river, 
630  feet  above  mouth  of  creek,  IJ  miles  below  GiUam's  Landing, 
opposite  head  of  large  willow  bw 


Eleva- 
tion. 


Feet 
204.866 
209.607 

212.256 

21L459 

214.686 

216.996 
227.162 
22a  832 


Above 

the 
mouth. 


MUes. 
235.8 
237.2 

239.2 

241.8 


242.9 

254.3 
266.7 
262.5 


23  J.  583 

234.695 

280.567 

265.0 

235u764 

266.5 

289.504 

267.0 

232.181 

23L805 

227.002 

• 

267.8 

229.941 

268.0 

234.791 

268.5 

287.686 

273.7 

240.358 

24L030 

275.8 

237.548 

276.3 

240.887 

279.6 

241.392 

280.7 

242.250 

281.2 

239.440 

281.6 

242.946 

282.9 

243.221 

283.4 

28L277 

285.0 

244  484 

285.3 

244. 318 

286.0 

*r-. 
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No. 


•  •  • 

(17) 

170  (F) 
GilUm'B 
Landlnjr. 

171  (E) 

172 

(D) 

173 

(C) 

174 

(B) 

•  •  • 

175 

(16) 
(A) 

176    (15) 
Waveily. 

177 

(a) 

177 

(14) 

178 

(13) 

179 
180 

(12) 
(11) 

181 

(10) 

182 

(0) 

BerliD. 

61 

1 

• 

61 
2 

61 
3 


183  (8) 

184  (7) 

185  (6) 
62 

f 

Crooked 

River. 

62 

2 


186   (5) 


BeserlptioiL 


187 
188 

(4) 
(3) 

189 

(2) 

189 

(a) 

63 

1 
Lexington. 

ElevA- 
tloiu 


On  2-foot  elm,  on  bluff  tide,  1.500  feet  below  roAd  from  Oilliun*8 
Landing  to  Gnmd  Pass  Obarch,  at  bead  of  Grand  Paaa  Lake,  Mo. 

On  1.7-foot  elm,  500  feet  from  river,  100  feet  north  of  fence  between 
woods  above  and  fields  below,  900  feet  below  Gillam's  Landing,  Mo. 

On  4.6-foot  cotton- wood.  120  feet  east  from  nortb  and  aonth  fence  be- 
tween fields  and  woods.  400  feet  trom  river,  500  feet  southeast  from 
vacant  one-story  frame  bouse,  2, 100  feet  above  Gillam's  Landing.  Mo. 

On  1.7foot  Cottonwood,  180  feet  from  Cranberry  Island  Cbate.  80 
feet  below  fence  between  fields  above  and  woods  below,  1,050  feet 
below  Wliite*s  saw-mlll,  1  mile  above  month  of  chute 

On  1.5-foot  elui,  115  feet  from  high  bank  of  Cranberry  Island  Cbnt«, 
and  1,100  feet  below  its  head,  55  feet  west  of  north  and  aonth  fence 
between  woods  on  west  and  small  clearing  on  east 

On  1.5-foot  elm,  350  feet  from  river,  60  feet  above  7-foot  Gall  in  ground 
three-quarters  of  a  mile  above  head  of  Cranberry  Island  Chute,  Mo. 

On  l.Sfoot  oak,  at  foot  of  blufif^  1^  miles  below  Waverly ,  Mo 

On  2.7foot  elm,  165  feet  from  river,  at  upper  edge  of  umber,  1  mile 
below  Waverl V,  Mo 

Equals  *  *  B.  M.  5l "  of  1878— northwest  comer  lower  window-silL  west 
window,  on  river  side  of  "  Star  Mills,"  a  four-story  brick  on  levee, 
at  Waverly,  Mo 

Gauge  B.  M.— On  small,  round-topped  black  oak.  15 inches  diameter, 
at  foot  of  bluff,  about  2,500  feet  above  gauge,  about  500  feet  above 
lower  edge  of  first  woods  above  Waverly,  Mo 

Ou  2. 5- foot  twin  cotton  wood,  110  feet  ftt>m  river,  at  foot  of  bluffs, 
800  feet  below  A  354 

Ou  2  foot  oak,  75  feet  south  A  850,  100  feet  above  month  of  small 
creek -..• 

On  1.5-foot  white  oak,  1  mile  above  A  350 

Ou  3foot  black  ash,  75 feet  from  bank,  500  feet  fttnn  river,  960 feet 
below  James  Bray's  house 

Ou  4-ioot  elm,  125  feet  from  river,  near  beginning  of  timber,  just  be- 
low A  342 

On  1.7-7oot  black  walnut,  60  feet  frt)m  river,  on  bluff;  1,000  feet  above 
A  340 

'*  B.  M.  49  "  of  1878— northwest  comer  of  iron  door-sill  west  door,  two- 
story  brick  warehouse,  at  Berlin,  Mo 


At  Berlin.  Mo.,  on  right  bank,  at  foot  of  bluff,  582  feet  N.  81°  W. 
(mag.)  rrom  bnck  bouse  on  bluff,  owned  by  Young  E.  Gray,  250 
leet  from  river 

Is  on  lefb  bank,  opposite  Berlin,  Mo..  9,000  feet  ftt>m  left  bank  of 
river,  on  cast  ana  west  county  road,  on  south  side  of  road  and 
fence,  on  land  of  Dr.  Sadderfield.  320  feet,  8. 35<'  W  E.  frt>m  hooae 
of  N.  Edwards,  1 . 1  DO  feet  west  of  section  corner,  N.  83<)  80'  £ 

On  left  bank,  12,480  feet  from  river,  on  south  side  of  land  belonging 
to  James  Long,  on  north  side  of  east  and  west  road  (county),  1,848 
feet  S.  4^  W  (mag.)  from  N.  £.  corner  section  8,  T.  51,  R,  25, 520  feet 
S.GI2°  W.  (mag.)  from  house  of  S.Diment,  824  feet  easterly  trom 
where  the  ros^  turns  north 

On  2-foot  hickory.on  bluff  side,  50  feet  from  river,  1.000  feet  below  A  330 

Horizontal  furrow  in  head  of  copper  bolt  leaded  into  rook  on  side  of 
bluff,  about  1.500  feet  above  A  326  

On  5.9-foot  Cottonwood,  150  feet  from  river,  250  feet  8.  E.  of  A  320  ... . 

On  right  bank,  about  5  miles  below  Lexington,  Mo.,  in  north  and 
south  lane,  clone  to  fence  on  west  side,  1.296  feet  from  river.    It 

isNE.  c.ruerofNW.  4of  NW.i,  i»ootion29,  T. ,  R. ,  about 

14  miles  below  where  bluff  turns  back  from  the  river 

On  left  bank,  4,632  fiitfrora  river,  and  N.  29  30'  E.  \mag.)  from  V.  on 
north  and  south  road  h^tiding  from  river  to  Harding,  Mo.,  on  west 
side  of  road,  close  to  fence,  780  feet  N.  9°  30'  W.  (mag.)  from  cor- 
ners, sections  14,  15,  22,  and  23,  600  feet  N.  18^  W.  (mag.)  from  D. 
W.  Noble's  house  

On  5- foot  oak,  on  bluff  side,  near  house  of  W.  H.  Hays,  100  feet  above 
mouth  of  creek 

On  1.7-foot  maple,  lower  reference  tree  of  A  314, 100  feet  from  river. 

On  1.7-foot  linn,  70  feet  from  river,  250  feet  above  mouth  of  creek, 
rm  toet  above  A  312 

On  2.5-foot  elm,  at  base  of  bluff.  Just  east  of  mouth  of  small  oreek, 
second  reference  tn»e  of  A  308,  1  mile  below  Lexington,  Mo 

Gauge  B.  M.— On  '{.5-foot  elm,  on  north  side  of  roatl,  40  feet  from 
bank,  ahoitt  100  yards  below  low-watei  gauge,  and  about  one-quarter 
mile  below  levt-o  at  Lexington,  Mo 

Ourijiht  bank  at  Lexington,  Mo.,  on  side  of  bluff,  about  50  feet 
above  low-watei  mark,  175 feet  southwest  from  house  owned  by 
J.  S.  WulU^rH,  2,070  feet  down  the  river  from  corner  Pine  and 
Water  streets,  210  leet  below  (don'u  river)  from  a  hub  marking 
the  northeast  corner  of  the  laidout  portion  of  the  town  of  Lexing 
ton,  Mo  Thirt  hub  is  on  seclion  lino  between  sections,  27  and  28 
(supposed) ,rt»f ,.,•.—.,» » T • 


FeeL 
248.387 

243.670 


243.847 
24«.573 
247.579 


268.837 


26(1730 


264.530 
273.166 

289.985 
268.413 


262.822 


AbOTB 

the 
moatlL. 


273.856 

290.509 
280.849 

279. 819 

287.348 

28a  541 


MUes. 
287.1 

287.2 


287.7 
290. 1 
2M.4 


254.815 
254.947 

205.2 
205.0 

252.154 

206.4 

263.505 

207.4 

258.560 

255.469 

200.8 

259.436 
265.269 

30L3 
302.3 

250.052 

264.101 

305.6 

265.060 

306.0 

268.872 

810.2 

300.343 


siaa 


310.7 

312.5 
3U.2 


314.2 


316.7 
317.6 
218.^ 


318.9 


I 


APPENDIX   VV REPORT  OF  MISSOURI  RIVER  COMMISSION.    2337 


Zhwon^pions  and  elevatiouB  of  bench-marks  on  ike  Missouri  BiveTf  etc. — CoDtinaed. 


Ko. 


8 


ItO    (1) 
Lezingtoii. 


191  (375) 


m  (274) 

M  (273; 

IN  (272) 

195  (271) 

64 
1 

64 
3 


196  (270) 
WeUingtoD. 


197  (280) 


196  (268) 


199  (367) 


260  (265) 
201  (366) 


1 
Cftrnden 


Description. 


On  left  bank,  5,810  feet  from  river,  and  N.  35^  W.  (mag.)  from  V.  on 
west  Bide  of  north  Hud  i«oatb  road  leading  to  Lexington,  Mo.,  and 
oloeeto  fence  on  east  side  of  land  belonging  to  Captain  Rankin, 
1,480  feet  south  of  whem  lane  leaves  road  for  Captain  Rankin's 
honae,  and  2,780  feet  8.  7  !<>  3U'  E.  (nia«r. )  frntu  said  Iiouso 

On  left  Itank.  on  continuation  of  line  V  *^od  V*  18,400  feet  front  river 
on  north  side  of  east  and  west  road,on  nonth  side  of  and  close  to  fence, 
on  land  belonging  to  J.  F.  Barkley,  240  feet  N.  8&^  30"  W.  (mag.)  from 
a  supposed  one-quarter  post,  on  west  side  section  11.  and  240  feet  S. 
61°  W  W.  (mag.)  of  J.  F.  Barkley's  house.  House  is  large  two-story 
frame.  B.  M.  b  700  feet  north  oif  Wabash  Railroad  track 

Horiaontal  furrow  in  head  of  copper  bolt  leaded  into  rock  in  point  of 
bluff  on  upp(*r  side  of  Rock  Roau  at  Ferry  Landing,  Lexington,  Mo 

"  B.  M.  46  "  of  1878— northwest  corner  door-siU  2i-story  brick  ma- 
chine shops,  near  depot,  and  a^oining  the  Excelsior  Stove  Works, 
Lexington,  Mo 

" B. M.47  "  of  18/8 — ^northwpst  comer  door-sill  small  door  Exclsior 
Stove  Works,  l|-story  brick  on  levee,  Lexington,  Mo 

'*  B.  M.  48  "  of  1878 — northwest  corner  door-sill,  main  entrance  to  Lex- 
ington City  Mills.  84'"^i'y  brink 

On  the  top,  southeast  corner,  of  cut  rock,  of  which  the  south  face 
measures  3.0  feet  by  2. J 5  ieet,  and  bears  the  inscription,  "  Crump  Sc 
Haokett.  18.'>8,"  set  near  top  of  masonry  and  directly  over  arch  on 
north  side  of  rock  bridge  across  Graham's  Branch,  three  quarters 
of  a  mile  above  Lexington  depot.  A  cross  (+)  is  cut  in  the  south 
face  ojf  the  stone,  its  center  .083  foot  below  the  bench 

On  1.3-foot  hard  maple,  on  foot  of  bluff,  180  feet  south  of  Missouri 
Pacific  Narrow  Gauge  Railroad,  100  feet  wt^st  of  hine  running  south 
200  feet  northwest  of  one-story^  log  dwelling  of  George  Ueinkd,  2 
mUea,  by  railroad,  above  Lexington,  Mo 

Horiaontal  furrow  in  head  of  copper  bolt  leaded  into  cropping  ledge 
of  hard  rock,  northwest  exposure,  18  feet  south  of  railway,  75  feet 
above  water-tank,  200  feet  from  river,  three-quarters  of  a  mile  above 
head  of  *'  Lexington  Bottom,"  3  miles  above  Lexiustcn,  Mo 

Cross  (+)  cut  into  top,  at  northwest  corner,  of  rock  abutment  at  east 
end  of  wagon  bridge  across  creek,  one-half  mile  above  foot  of  Wolf 
Island 

On  3  foot  red  elm.  200  feet  fhim  river,  60  feet  noitheast  of  railroad, 
90  feet  from  foot  of  bluff,  in  wagon  road,  1%  miles  below  Welling- 
ton, Mo 

On  right  bank,  one-half  mile  below  Wellington,  Mo.,  at  a  point 
where  the  bluff  leaves  the  river,  opposite  head  of  W^nlf  Island,  on 
6outh  side  offence,  .'M)feet  south  of  Missouri  Pacific  Railroad  track, 
and  250  feet  west  (up  river)  from  trestle  bridge 

On  left  bank,  on  land  owned  by  William  Burnett,  on  south  side  of 
fence,  on  south  side  of  east  und  west  road,  in  an  orchard,  340  fuet 
east  of  lane  running  north  from  road,  about  one-quarter  mile  east  of 
graveyard,  and  one-half  mile  east  of  a  church.    It  is  2  miles  N.  22^ 

E.  (mag.)  from  V  

Horizontal  furrow  in  head  of  copper  bolt  leaded  into  northeast  ex- 
posure of  cropping  sandstone  Icage,  60  feet  lVi>m  river,  45  feet  from 
railroad,  and  12  feet  bflow  it^  level,  120  foot  abovt*.  ruins  of  stone 
warehouse,  1,200  fwet  below  Wellintcton  Flour  MilKs 

"B.  M.  43"  of  l87H--top  of  red  sand-stone,  of  which  the  north  f«ce 
measures  10  by  17  inches,  in  northeast  corner,  near  top  of  founda- 
tion of  Wellington  Flour  Mills 

On  2-foot  o.ik,  on  nide  of  l>Iuff,  Wfst  of  crt^ek,  between  creek  and 
Wflgon  road.  130  feet  Month  of  naiTOw  g^iuge  railway,  200  feet  from 
river,  ono-quarter  mile  above  depot  at  Wellington.  Mo 

On  1.7-foot  red  elm,  4(»  fpet  from  liigh-wat«r  bank.  1,500  feetirora  edge 
of  shore  bar,  in  clump  of  timber  2  miles  above  foot  of  bottom  above 
Wellington,  Mo    

On  2.5-foot  c<kttonwood,  on  edge  of  bank  behind  large  shore  bar,  one- 
half  mile  from  river,  on  line  between  cottoiiwood  timber  on  the 
north  and  field  on  the  south,  1^  miles  below  old  town  of  Camden,  Mo. 

On  1.2-foot  cottonwiMMl.  on  south  side  of  small  clearing,  650  feet  above 
A  264,  opposite  the  old  town  of  Camden,  Mo .   

Cross  (-I-)  cut  into  top  of  west  abutment,  about  4  feet  south  of  track, 
of  75-foot  trestle  across  creek  near  Coal  Mine  No.  5,  Camden,  Mo. 
The  bridge  is  numbered  715      

•'  B.  M.  42"  of  1878— on  extreme  northeast  comer  of  top  of  bridge-seat, 
west  abutment  of  aliove  bridge 

"  B.  M.  41"  of  1878— on  extreme  southeast  corner  of  above  bridge-seat. 

On  right  bank,  opi)Osite  Camden,  Mo.,  5,330  feet  from  river,  on  noi-th 
aide  of  east  and  west  road  running  from  Napoleon  to  Wellington, 
Mo.,  inside  of  fence  inolosins  land  belonging  to  F.  H.  Casteel,  155 
feet  east  of  school-house,  1.030  feet  west  of  Union  Church,  bearing 
ofllne  VtoV.  N.  280  16' W.  (mag.) 

ENa  88—147 


Eleva- 
tion. 


Above 

the 
month. 


Feet. 
272.453 

IfOet. 

277.393 

306.538 

819.3 

285.246 

284.671 

28L100 

282.836 

320.0 

280.522 

32L7 

282.107 

322.7 

283.010 

324.8 

280.537 

324.7 

280.912 

326.0 

274.594 

285.295 

326.4 

304  087 

305.543 

326.7 

280. 196 

329.4 

282.384 

331.8 

286.645 

333.3 

288. 712 

333.3 

285.  269 
285. 215 

279.974 

333.3 

'>^:-^ 
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No. 


65 
2 

202  (264) 

203(263) 

204  (262) 


205(261) 

66 

1 
Napoleon. 
66 

2 


66 
3 

206(260) 
207(250) 
208(258) 

200(257) 
210  (256) 


67 

I 
Hathew's 
Landing. 
67 

2 


211  (255) 

212  (254) 

213  (253) 

214  (252) 

Sibley. 

215  (251) 

68 
1 

68 
2 

Hull's  Point 

216  (250) 

217  (240) 

218  (248) 

DMcription. 


On  left  bank,  at  Camden,  Mo.,  300  feet  from  river,  in  aontheaat  comer 
of  yard  of  R.  A.  Prichard,  facin^on  the  main  street,  300  feet  north- 
east  from  Wabash  Kailroad  Dupot 

On  1.8-foot  elm,  on  right  bank  of  8lon;;h,  behind  willow  to  w-headjnst 
above  present  town  of  Camden,  Mo.,  200  feet  northwest  of  one-story 
frame  house,  700  feet  above  mouth  of  chute 

On  2-f(K)t  Cottonwood,  on  high-water  bank  one-quarter  mile  from  rivor, 
behind  willow  and  (;ottouwood  island  tow-head,  2o0  feet  east  of  one- 
story  log  house  of  Morris  Barnes,  2  miles  above  mouth  of  chute,  24 
miles  above  Camden,  Mo /. .     

On  2.3-foot  linn,  220  feet  from  river,  on  upper  side  of  shallow  dry 
slough,  24  miles  below  Napoleon,  Mo. ;  about  one-half  mile  below 
upper  e<lge  of  woods 

On  3.5-foot  honey  locust,  270  feet  from  river,  on  riverward  edge  of 
clump  of  timber,!  mile  below  Napoleon,  Mo 

At  Napoleon,  Mo.,  on  right  bank,  at  fbot  of  blufl",  220  feet  southwest 
from  railroad  depot,  250  feet  from  river 

On  left  bank,  opposite  Napoleon,  Mo.,  N.  7°  E.  (mag.)  from  '^,  and 
4,186  feet  from  river,  on  noith  side  of  section  17  (repoite«l  to  be 
within  10  feet  of  one-quarter  post)  in  northwest  comer  of  field  be- 
longing to Gordon,  and  on  south  side  of  east  and  west  road. . . 

On  continuation  of  line  Y  to  ^2^,  2  miles  from  river,  on  north  side  of 
section  8,  30U  feet  east  of  one-(iuarter  mile  post,  15  feet  east  of  three- 
pronged  sycamore  tree,  6J  feet  diameter . , 

Horizoutal  furrow  in  head  of  copper  bolt  leaded  into  north  face, 
west  side,  of  stone  culvert  under  railroad,  250  feet  above  depot  at 
Napoleon,  Mo 

On  3.8-foot  Cottonwood,  70  feet  north  of  foot  of  bluff,  450  feet  from 
river,  240  feet  south  west  of  ore-story  frame  house  oi  Theodore  Whit- 
son,  1  mile  above  Napoleou,  Mo 

On  2.8-foot  cottouwoud.  in  scattering  cottonwood  timber  and  brush, 
200  feet  south  of  saw-iuill  owned  by  C.  S.  fiayes,  50  feet  southwest 
ofwatxon  road,  one-<iuarter  mile  i'lom  river,  about  3^  miles  above 
Napoleon,  Mo 

On  2.4-foot  cottouw()0<l,  forked  8  feet  from  ground,  250  feet  south 
of  one-story  log  ami  frame  house  of  J.  P.  Shipley,  three-quarters  of  a 
mile  from  river,  4  miles  above  Napoleon,  Mo 

Cross  (4-)  ent  into  top  of  stone  foundation  at  north  west  corner  of  2i- 
stor^'-  brick  house  owned  by  Captain  Kinney,  near  A  226;  5  miles 
above  Napoleon,  Mo 

On  rjtjhtbnnk.at  "Mathew'H  Landing,"  in  southwest  corner  of  Mary 
E.  (JUouueH's  garden,  and  JGO  tVet  S.  25°  W.  (mag.)  from  her  house, 
a  two-story  brick  house,  formerly  owned  by  Mathews 


On  left  bank,  3,116  feet  from  river,  magnetic  bearing  of  line  t*  to  V. 
N.  38°  E.  Is  close  to  fence  on  east  side  of  road,  and  198  feet  S.  57° 
30*  W.  (niair.)  from  H.  B.  McMullen's  house 

On  2.9-foot  lAnck  oak,  160  feet  from  river,  30  feet  from  foot  of  bluffi 
on  timbered  flat,  one-half  mile  above  B  M.  210  

On  2.2-foot  cottonwood,  on  iV-nce  line  between  fields  on  west  and  woods 
on  east,  280  feet  from  nver,  500  feet  above  A  222,  11  miles  below  Sib- 
ley, Mo 

On  i. 3-foot  elm.  on  side  of  bluff,  east  side  wagon  road,  250  feet  from 
river,  one-half  mi'ie  Mow  Sibley,  Mo 

llori/.ontal  furrow  in  head  of  copper  bolt  set  into  northeast  exposure 
of  hard  rock  cropping  from  foot  of  blufi'at  lower  end  of  bar  above 
Sibley,  Mo.;  300  feet  from  river.  3«>0  feet  above  A  216.  150  feet  north 
of  two-Mtory  frame  dwelling;  of  Charles  and  Tliomas  Spencer 

Mr.  O.  Chariuto's  H.,  \V.  of  18U,  at  Sibley,  Mo.,  at  "Half  Brick 
House,"  is 

On  HouthwoNt  side  of  1-foot  cottonwood,  340  feet  fivm  river,  on  edge 
of  bench  bctwoen  cottouM'oo<l  tiat  and  the  large  willow  bar  imme- 
diately above  Sibb\v,  Mo.;  vicinity  of  A  212 

On  ri^ht  bank,  2,800  foot  north  of  bridge  over  small  cKek  running 
along  near  foot  of  blurt"  just  above  Sibley,  Mo.  B.  M.  is  on  west 
side  of  north  and  Houth  county  road,  close  to  fence 

On  left  bank,  on«>-half  mile  below  Hull's  Point,  in  southeast  comer 
of  yard  around  William  T.  (irvder's  house,  about  one-quarter  mile 
south  of  county  roa<l  (esist  and  west).  Bearing  of  line  V  to  V.  S. 
19^  W.  (niajx.).     Distnnceou  line 'jS  to  rivor,  2,410  feet 

On  l.Ofoot  elm,  400  feet  from  river,  at  fence  between  field  on  east  and 
woods  on  west,  jnst  below  foot  of  long-shore  bar,  2  miles  above 
Sibley,  Mo.;  vicinity  of  K.  B.  0  3.  of  A  208 

On  2.4-foot  white  elm.  on  edge  of  bench,  between  fields  and  cotton- 
wood Hat,  400  feet  from  river.  80  feet  west  of  1-story  log  house,  600 
feet  above  A  -00.  12..')00  feet  below  mouth  of  Little  Blue  River 

On  north  hide  of  2.7  foot  8><aiiiote.  240  feet  from  river,  100  feet  from 
foot  of  blurt'.  160  feet  southwest  of  site  of  old  mill  or  warehouse, 
now  removed  1^  miles  below  mouth  of  Little  Blue  Biver..... 


Eleva- 
tion. 


Feet. 

297.743 


287.234 

289.324 

29L790 
292.474 

203.293 

283.626 
284.522 
286.188 
289.600 

293.375 
296.065 
,303.835 

298.528 

303.311 
304  186 

209.274 
309.067 

29&694 
310.959 

296.105 

201.082 

296.272 
294.966 
302.919 
908.  lU 


Above 

tlie 
month. 


Miles. 


333.9 

335.8 

337.2 
83&7 

339.5 


339.7 

340.7 

343w0 
343.7 
345.0 

845.0 


345.6 

346.6 
347.3 

347.8 


349.1 
84&2 

350.7 
360.0 
353.1 
353.8 
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No. 


219  (247) 

220  (246) 


MiraOQii 
City. 


(245) 


(244) 


(243) 


S 

224  (242) 


225(241) 
(240) 


227  (238) 

70 

1 

70 

2 

Blae  Mills 

228  (238) 


228  (237) 

230  (236) 

LibertjLand- 
log. 

231  (235) 

232  (234) 

238  (233) 


On  soatb  side  of  2-foot  shellbark  hicKory,  450  feet  firom  river,  300 
feet  west  of  1 -story  ftiune  store  building,  3  milee  below  Missoari 
City,  Mo 

On  west  side  of^  2.6- foot  cotton  wood,  at  foot  of  old  river  bank,  be- 
tween narrow  belt  of  4.imber  on  east  and  fields  on  west,  250  feet 
from  river.  60  feet  northeast  of  l-story  log  house  of  Charles  R. 
Cole,  1^  miles  below  Mifwoori  City,  Mo 

"  R  M.  30"  of  1878 — ^top  of  foundation  at  southwest  oomer  of  3-8tory 
frame  grist-miU,  near  depot,  Missouri  City,  Mo.  Bench  marked 
with  across  (+)    

Equals  "B.  M.  35"  of  1878— erosit  (+)  cut  into  top  of  water-table  at 
southeast  comer  of  2'story  brick  standing  at  northwest  comer  of 
Water  and  Doniphan  streets.  Missouri  City,  Mo 

"  B.  M.  34 "  of  1878--on  top  of  stoue  work  at  southeast  corner  2- 
story  brick  public-school  building  on  north  side  of  Water  street, 
Missouri  City,  Mo 

On  1.6-foot  Cottonwood,  20  feet  west  of  lane,  40  feet  from  edf;e  of  hiieh 
bank,  150  feet  fh>m  edge  of  cottonwoo<l  fint.  600  feet  from  river, 
about  one-eighth  mile  above  Missouri  City,  Mo.  (on  right  bank  of 
river) 

On  1.7-foot  Cottonwood,  on  east  side  of  lane,  3,100  feet  south  of  river, 
opposite  Missouri  City,  Mo.,  800  or  900  feet  fh)m  river,  westward.. 

On  right  bank,  opposite  Missouri  City,  Mo.,  14,035  feet  from  river. 
Is  on  land  of  John  Sullivan,  on  north  side  offence  along  north  side 
of  east  and  west  section  road.  1,050  feet  east  of  John  Sullivan's 
bouse,  and  70  feet  west  ot  i  post  on  south  side  of  section  No.  25 
(Sullivan's  statement  taken  for  location  of  post),  and  2,472  feet 
east  of  northeast  comer,  section  No.  35 

On  right  bank,  8,320  feet  from  river.  Is  on  the  fkrm  of  John  Hififner, 
on  south  side  of  fence  on  north  side  of  east  and  west  rond,  660  feet 
N.  78°  45^  E.  from  "  Wapsey"  school-bouse 

On  left  bank  at  Missouri  City,  Mo.,  in  southwest  corner  of  H.  B.  Gil- 
lam's  front  3'ard,  on  Main  street,  250  feet  east  of  the  Methodist 
Church  South  

On  northwest  side  of  4.5-foot  cottenwood,  the  center  tree  of  three 
lar^e  cottonwoods  standing  in  fields,  oue-^narter  mile  from  river, 
on  west  side  of  wagon  road  runnine  south  troui  Missouri  City,  Mo., 
at  ofiTset  in  the  road  to  the  wcjst;  600  feet  southwest  of  1 -story  log 
house  in  srove  of  walnut  trees  east  of  rood ;  about  2  miles  south  of 
Missouri  City,  Mo 

On  1.8-foot  hackberry,  in  north  and  south  lane,  300  feet  southeast  of 
house  occupied  bv  Parson  Phelps,  owned  by  Wilder  Koborts;  360 
feet  from  river,  3|  miles  above  Missouri  City,  Mo 

On  3-foot  elm,  on  line  between  fields  westward  and  woods  eastward, 
800  feet  from  river,  one-halt  mile  below  foot  of  Blue  Mills  Island, 
1,600  feet  from  river  by  timber  line,  4|  miles  above  Missouri  City, 
Mo.;  vicinity  R.B.0  6,  A  174 

On  2-foot  black  walnut,  in  field,  10  feet  south  of  east  and  west  fence, 
100  feet  southeast  of  1-story  log  house,  500  feet  from  foot  of  bluff, 
opiKmite  bead  of  Blue  Mills  iHland;  vicinity  of  A  172 

Is  on  right  bank,  at  foot  of  blufi',  1,3€0  feet  below  old  store-house  at 
Blue  Mills  Landing,  Mo.,  100  feet  from  river 

On  left  bank,  2,350  feet  from  river.  N.  14°  W.  (Mag.)  from  Y*  It  is 
at  Junction  of  norih  and  south  road  with  east  and'  west  lane,  on 
east  side  of  road,  and  south  side  of  lane  

"  B.  M.  33  "  of  1878 — top  of  rock  lod<;e  at  northesHt  corner  of  old  mill 
At  Blue  Mills  Landing,  Mo.     Poiut  niarkeil  with  a  cross  (-f) 

Horizontal  furrow  in  head  of  copper  bolt  loade<l  into  uortliern  face, 
I  6.5  feet  from  eastern,  and  7.1  fei^t  below  upper  edge,  of  projeciing 
ledge  of  bard  rock,  on  which  rests  the  north  end  of  old  mill  at  Blue 
Mills  Landing,  Mo 

On  2.9-foot  honey  locust,  30  feet  east  of  north  and  south  fence,  150 
feet  east  of  line  between  field  westwanl  aud  woods  eastward,  100 
feet  from  foot  of  bluff,  three-eighths  mile  from  river,  and  \i  miles 
above  Blue  Mills  Lauding,  Mo 

On  1.9-foot  sycamore,  on  southwestern  edge  of  belt  of  limber  border- 
ing river  below  Liberty  Landing,  Mo.,  about  1|  miles  from  the  ex- 
tremity of  the  right  bank  point 

"B.M.32"  of  1878— on  2-foot  cotton  wood,  forked  12  feet  above  the 
grotind,  on  edge  of  bank,  one-fourth  mile  above  Liberty  Landing, 


On  2.5-foot  Cottonwood,  700  feet  east  of  river,  on  right  bank  of  slough, 
1,600  feet  from  extremity  of  point  opposite  Liberty  Landing,  Mo. . 

On  1.6-foot  Ava,  in  cleared  land,  about  700  feet  from  e<1ge  of  woods 
eastward,  700  feet  tram  woods  northward,  1,300  feet  from  river 
(westward).  600  feet  northeast  of  bouse  and  oam  partially  wrecked 
by  floods,  3^  miles  below  Wayne  City,  Mo .     •- 

On  1.8-foot  walnut,  on  west  si^e  of  north  and  south  lane,  2,000  feot 
from  river,  450  feet  noitheastof  house  of  Thomas  Smith,  1,000  feet 
aonkof  foot  of  bloff,  14  miles  beluw  WayaoCity,  Mo 


Eleva- 
tion. 

Above 

the 
mouth. 

Feet, 
303. 761 

Mik9. 
355.9 

300.818 

857.4 

304.403 

358.9 

310.679 

312.618 

310.532 

806.158 

303. 114 

358.9 

297.770 

306.509 

........ 

306.]  76 

360.9 

312.832 

362.1 

305.791 

363.2 

312.706 

364.5 

311. 056 

365.5 

:W7.634 

310. 021 

365.8 

310. 823 

319. 709 

366.0 

311. 820 

.  369.7 

312. 614 

370.2 

314.854 

370.9 

315.406 

37L7 

321.453 

873.7 
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234  (232) 


"Wayne  City. 

71 
1 

71 
2 


71 

3 
Minnieville. 
235(231) 
236  (230) 

237(229) 


238(228) 

72 

1 

Randolph 

BlDff. 

72 
2 

239  (227) 
240(226) 

241  (225) 

242  (224) 


243  (223) 
Kansas  ('itv. 

244  (222) 


73 

1 

Kansas  City. 

73 

2 

72 
3 

245  (221) 

246  (220i) 
Kaw  Blver. 

247  (220) 


248  (21D) 
"Wyandotte. 

249  (218) 


) 


HoriKontal  farrow  in  head  of  cop(>er  bolt  set  into  bowlder  of  hard  rock, 
lying  on  soath  side  of  wa;^iu  road,  under  fence,  1,200  feet  below 
Wayne  City,  Mo.  The  bowMer  is  about  14  feet  lon|{,  8  feet  wide, 
5  feet  thick  ;  the  bench  is  4  feet  from  its  east  end  and  2  feet  below 
its  top,  on  its  northern  face 

"B.  M.  31'*of  1878— on  fouudntion  rourse  of  masonry  at  northeast 
corner  of  2-story  building;,  of  wbirh  the  first  story  is  rock,  the  sec. 
ond  frame,  at  W uyuo  City  or  Indeix'udence  Landing.  Mo 

On  right  bank,  at  Wayne  Oitv,  Mo.,  alwiit  2,000  feet  below  the  pump- 
ing station,  Independence  Water  Works,  170  feet  from  river,  and 
about  25  feet  below  ruins  of  old  "Steam-boat  Hotel" 

On  left  bank,  7,070  feet  from  river,  opposite  Wayne  City,  Mo.,  and 
N.  56*^  15^  W.  ( Mag.)  from  V-      ^^  close  to  and  on  east  side  of  north 

and  south  line  of  fence  between  farms  of Clinton  and  ■ 

Fenie;  is  on  east  side  of  Cliutou's  faim.    B.  M.  is  5  feet  south  of 
a  low  Elm  tree,  2|  feet  diaroeier 

Is  at  Minnieville,  Mo.,  on  the  Wabash  Railroad,  500  feet  northwest 
of  track.    Is  in  southwest  corner  of  J.  W.  Spratley*s  farm,  21  feet 

west  of  a  point,  shown  by  refideuts,  as  SW.  cor.  Sec.  1,  T.  50,  R.  32. . 

On  3.5foot  clio,  ou  side  of  Hliitf,  1^  miles  above  Wayne  City,  Mo 

On  1.4-foot  sycamore,  on  sideof  bliiff,  70  foot  from  river,  1  mile  below 
mouth  of  Big  Blue  Kivor,  2^  miles  above  Wayne  City,  Mo 

On  1.5-foot  elm,  30  feet  from  west  bank  of  Hock  Creek*,  150  feet  from 
river,  one-fourth  luile  below  Big  Blue  River 

*'B.  M.  28"  of  1878— on  1  foot  hackberry,  reference  tree  to  A  130 

On  4.1 -foot  Cottonwood,  260  feet  from  rivor,  500  tect  above  line  be- 
tween woods  on  the  west  and  fields  on  the  oast,  200  feet  below  A 
130,  1^  miles  above  mouth  of  Big  Blue  River 

Ou  right  bank,  oppo.site  Randolph  Bluff.  5,030  feet  from  river,  8  teet 
west  of  corner  of  junctiou  of  east  and  west  and  north  and  south 
roatls.  North  side  of  east  and  west  road  and  west  side  of  north 
and  south  roa<l.  Lizzie  Wright's  house  is  N.  65°  £.  (Mag.)  and 
120  feet  distant 

Ou  lel't  bauk,  at  Randolph  Bluff,  970  feet  up-stream  from  center  line 
of  the  Chicago,  Milwaukee  and  Saint  Paul  Railroad  Bridge,  and  25 
feet  to wartl  river  from  Wabash  Railroad  track 

On  3-io<»t  elm,  480  fett  enst  of  2-»tory  frame  dwelling  of  George 
Threkel,  one-half  mile  fiom  river,  3  miles  below  Kansas  City,  Mo. . 

Cross  (-f)  cut  into  top  of  stone  foundation,  on  north  side,  2.5  feet 
from  northwest  eorui*r  of  1-story  brick  fermenting  house  of  Kan- 
Sis  City  DiHtilliug  Company,  I J  miles  below  Kansas  City  Bridge.. 

Cross  (4-)  cut  into  top  of  stone  foundation,  at  northeiist  comer  of  4- 
story  Diick  grist-mill,  called  "Zenith  Mills,"  1  mile  below  Kansas 
City  Bridge 

Equals  "  B.  M.  26  "  of  1878 — cross  cut  into  top  of  stone  step  at  south- 
east comer  of  3-story  luick  ou  northwest  corner  of  First  and  Main 
street.s,  Kansas  City,  Mo 

Horizontal  furrow  in  head  of  copper  bolt  leaded  into  north  face,  near 
east  end,  of  south  abutment  of  Kansas  City  Bridge 

Equals  "B.  M.24i"  of  IJ^T.S— point  of  an-ow  head  engraved  on  south 
side  of  fnHt  pier  noitli  of  .south  abutment  of  Kansas  City  Bridge, 
and  marked  (eiToneounlv)  '*  IIis:h  waterof  1844" 

n.  W.  1844,  K.  C.  =^  (l)ec^•■nlber,  1887) 

On  right  bank,  nt  KauHantxity,  Mo.,.^>0  feet  east  of  shore  pier  of  Kan- 
sas City  Railroad  biid^^e,  and  10  feet  from  river  bauk 

Is  about  one-half  mile  north  of  Harl«m,  opposite  Kansas  City,  Mo., 
50  feet  east  of  tra»:k  of  Kansas  City,  Saint  Joseph  and  Council 
Bluif  Railroad,  70  feet  eiu^tof  water-tank,  close  to,  and  on  east  side 
of  right  of  way  fence.     Distance  froui  river,  3,400  feet 

Is  on  continuation  of  line  V  to  '/.  2.8;{5  feet  from  Vi  close  to  and  on 
south  side  offence  on  nnuth  Hide  of  east  and  west  road,  300  feet  N. 
76^  45'  E.  (Mag.)  from  William  Parker's  house,  and  480  feet  east  of 
railroad  track 

E(|uals  "B.  M.  23"  of  187H— cross  {-!-)  cut  into  top  of  foundation  at 
northwest  corner  of  Union  Elevator,  Kansas  City,  Mo -   

Cross  (-}-)  rut  into  top  of  co])in;;,  at  its  northern  exti^emity.  of  firet 
pier  east  of  west  abutment  of  wagon  bridge  across  Kaw  River  at 
Its  mouth 

Cross  (-f )  cut  into  top  of  stone  water-table  on  norih  side,  near  north- 
east coiner,  of  two-story  brick  (Ui  sou ihwest  corner  of  Thinl  street 
and  Miune.sota  avenue,  Wyandotte,  Kans.  The  rod  must  beheld 
again.Mt  the  wall,  the  beneii  being  the  top  of  the  bevel.. 

On  outer  edije,  next  to  corner  stone  pillar,  of  iron  door-sill  ou  south 
side  next  t-ti  southwest  cotner  of  two  story  brick  on  northeast  cor- 
ner Third  street  and  Miiiues(»ta  avenue,  \Vyandotte,  Kans 

On  south  side  of  3-foot  sycamore,  50  ft-et  tVom  edge  of  high  bank,  75 
feet  east  of  railroad.  8.^  feet  from  foot  of  bluff,  threoe-quartera  mile 
from  river,  1^  milea  above  Wyandotte,  Kans 


Feet 
327.400 


324  859 
319.035 


311.003 


321.297 
339.674 

829.044 

317. 552 
320.588 


3ia330 


32a  998 

334.123 
324.259 

32a  641 

335.091 

352.872 
341.694 


341. 162 
334.200 

332.661 


323.191 

325.329 
332.629 

330.121 

304.760 
364.159 
340.820 


Above 

the 
moath. 


MUea. 
375.0 


975.2 
875.2 


376.6 

377.6 

378.0 
379.8 

370.8 


382.6 


383.3 
384.6 
385.3 

386.3 


386.3 


388.1 


38a3 


389.8 


-.«««: 
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UeMcription  and  elevation  of  henck-marks  on  the  Missouri  River ,  etc. — Contioaed. 


Ko. 


250  (217) 


251  (215) 

74 

1 

QnindATO. 

74 
3 

74 

3 

252  (215) 


253(214) 
254(213) 


75 

1 

Parkville. 
75 

2 

75 
3 

255  (212) 


Description. 


(211) 

257  (210) 

258  (209) 

250  (208) 

260  (207) 
Pomeroy. 


76 

1 

Connor** 
BUtion. 

Z? 
2 


261  (206) 
Connor's 

Cl»y. 

262  (205) 

263  (204) 

264  (203) 


On  2-foot  whito  elm,  in  tield,  about  3.300  feet  southeast  of  A  96,  400 
feet  east  of  small  body  of  timber,  500  feet  west  of  belt  of  cottofi- 
woods  bordering  shore  bar,  050  feet  northwest  of  one-story  frame 
honse,  near  river  bank.  3  miles  above  Wyandotte  Knns 

On  north  side  of  3.4-foot  sycaiuore,  standing  by  itself  in  cleared 
land,  400  feet  from  river,  1  mile  below  head  of  bottom  below  Q.tin- 
daro,  Kaoa 

On  right  bank,  alwut  one-half  mile  below  Quindaro,  Kans.,  30  feet 
north  of  the  Missouri  Pacific  Kiiilroad  track,  on  line  with  tele- 
inttph  poles,  200  feet  from  river,  and  about  100  feet  below  head  of 
Quindaro  revetment 

On  left  bank,  2,340  feet  from  river,  on  west  side  of  north  and  south 
road,  close  to  fence,  and  about  100  feet  north  of  comer  of  field. 
Magnetic  bearing  of  line  V  to  V.  about  N.  16°  £ ... 

Is  8,100  feet  north  of  Vi  ^^  ""^^^  side  of  road,  and  220  feet  N.  W. 
from  small  frame  honse  occnpied  by  Lew  Kirk  

Horizontal  furrow  in  head  of  copper  bolt  leaded  into  northern  ex- 
posure of  ledge  of  rock,  33  feet  south  of  railroad,  and  5  feet 
above  its  level.  100  feet  below  creek,  70  feet  northeast  of  ruined 
stone  house  at  Quindaro,  Kans  

On  2-foot  red  elm,  on  bluffside,  250  feet  from  river,  175  feet  south  of 
railroad,  200  feet  below  creekat  footof  bottom  above Quindsro.  Kans. 

On  1.7- foot  white  elm,  in  field,  one-fourth  mile  north  of  Missouri 
Pacific  Railroad,  1,000  feet  west  of  belt  of  cotton  woods  bordering 
river,  1,200  feet  southeast  of  U-story  frame   honse  in  grove,  I  mile 
above  foot  of  bottom  opposite  Parkville,  Mo 

On  right  bank,  opposite  Parkville.  Mo.,  4.815  feet  from  river,  210 
feet  east  of  nortn  and  south  road,  and  close  to  northeast  comer 
of  Ben  Stranger's  new  log  house 

On  right  bank,  2,085  feet  from  river,  on  east  side  of  road,  and  south 
aide  of  lane  crossing  road,  at  comer  of  two  hedges.  Magnetic  bear- 
iuR  VtoV.  N.  150  W 

On  loft  bank  at  Parkville,  Mo.,  200  feet  from  river.^on  side  of  bluff, 
in  yard  of  house  occupied  bv Stowe,  300  feet  or  400  feet  be- 
low steam  fiouring-raill.     Magnetic  bearing  ^3"  to    ^/,  N.  8°  47' 
W.;  (angleat  V,  6°  13') 


Eleva- 
tion. 


On  west  side  of  1.7-foot  whito  elm,  150  feet  from  river,  in  field,  150 
feet  east  ot  fence  and  woods,  about  one-fourth  mile  above  Park- 
ville, Mo 

•*  B.  M.  20  "  of  1878 — on  south  side  of  3-foot  Cottonwood,  one-fourth 
mile  above  Parkville,  Mo 

On  3  foot  elm.  150- feet  north  of  1 -story  log  house  owned  bv  Garret 
Chestnut,  of  Platte  City,  Mo.,  1,200  feet  irom  river ;  one  of  a  group 
of  four  elms  standing  in  field.**  about  1^  miles  above  Parkville,  Mo. . 

On  1.2-foot  linn,  on  footpf  bluff,  150  feet  from  river,  60  feet  south  W 
railway,  300  feet  above  point  where  river  leaves  bluff  below  Pome- 
roy,  Kans 

Eouals^'B.  M.19"  of  1878— on  1.5.foot  linn,  30  feet  from  river,  100 
feet  north  of  railroad,  1,600  feet  below  creek,  about  Ig  miles  below 
Pomeroy,  Kans 

On  1.8  foot  white  elm,  on  foot  of  bluff,  150  feet  from  river,  40  feet 
•oatheast  of  section-house,  60  feet  south  of  Missouri  Pacific  Rail- 
road, 1  mile  below  Pomeroy,  Kans 

Horizontal  furrow  in  head  of  copper  bolt  leaded  into  northern  ex- 
posure of  rock,  on  bluff  side,  3,  .^)(K)  feet  above  Pomeroy,  Kans.  Tlio 
nench  is  125  feet  from  river,  75  feet  south  of  rail  root! ,  and  about  21 
feet  above  its  level,  960  feet  above  east  end  of  trextle  acroH.s  Mar- 
shall's Creek,  and  about  150  feet  above  the  beginning  of  the  valley 
of  thecreek '.. 

On  right  bank,  at  Connor's  Station,  Missouri  Pacific  Railroail,  in 
nor^west  comer  of  lot,  surrounded  by  picket  fence.     Lot  owned 

by Maxwell,  and  is  nearly  east  300  to  400  feet  from  railroad 

depot,  and  240  feet  from  and  on  river  side  of  railroad  tracks.    A 
broad  lane  leads  past  the  lot  towards  the  river 

On  left  bank,  opposite  Connor's  Station,  Kans.,  620  feet  from  river, 
close  to  fence  on  sonth  side  of  east  and  west  lane,  420  feet  from 
honse  of  Charles  Merrit.  It  is  1,660  feet  west  of  center  sec.  25,  T. 
60,  B.  35 

On  2.0-foot  red  elm,  75  feet  west  of  railway,  40  feet  from  foot  of  bluff, 
2,000  feet  from  river,  200  feet  from  trestle  and  wagon  bridge  across 
creek  Immediately  below  Connor's  City,  Kans  . 

On  2.2-foot  elm,  300  feet  from  river,  in  Aelds.  about  one-quarter  mile 
northwest  of  Connor's  ( Jity,  KaoH. ;  vicinity  of  R.  B.  (1)  4 

On  2.4- foot  elm,  on  Diamond  island. 30  feet  northenstof  one^storv  frame 
house,  130  feet  from  river,  4,500  feet  below  head  of  Diamond  Island, 
600  feet  above  A  58  

On  1.6-foot  elm,  250  feet  from  river,  on  edjje  of  6-foot  bench,  between 
woods  westward  and  Held  eastward,  200  feet  northwest  of  house 
of  E.  C.  Sampson,  20O  feet  above  hood  of  Diamond  Island 


Feet. 
329.997 


332.341 

333.140 

325.988 
336.119 

358.407 
356.359 


Above 

the 
month. 


MUet. 
391.8 


393.5 


394.4 


894.0 
395.7 


331.577 

397.9 

328.842 

397.9 

329.549 

362.915 

337.592 

398.1 

333.207 

337.365 

399.4 

340.245 

400.6 

340.256 

401.7 

350.230 

402.1 

360.523 

403.8 

341.213 

405.6 

335.962 

343.356 

405.5 

339. 007 

405.7 

342. 026 

407.2 

1AA   071 

Aoa  9 

• 
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Descriptions  and  elevations  of  hench-marks  on  th^  Missouri  RiveTf  etc. — Continaed. 


Ko. 


265  (202) 
Bou. 

77 
1 

77 
2 

77 

3 
260  (201) 
Delaware. 


267  (200) 
Leavenw'h 

JanctioD. 

268  (199) 


78 
1 
East  Leav- 
enworth. 
78 
2 

78 

3 
269  (198) 

270(197) 
Leavenworth 


271  (196) 

79 

1 

79 

2 

79 

3 

272  (195) 
Fort  Leaven- 
worth. 

273  (194) 

274  (193) 


275  (192) 
"Weatou. 

276  (191) 


2^7  (190) 


278  (189) 
Kickapoo. 

279  (188) 


280  (187) 
latau. 

281  (186) 

282  (185) 
Oak  Mill0. 


Description. 


On  1.6-foot  black  walnnt,  150  feet  soatb  of  honne  of  Samuel  Dariuun, 
50  feet  west  of  railroad,  one-qaarler  mile  from  river,520  feet  north- 
west of  railroad  station  at  Ross,  Kans 

On  right  bank,  4.300  feet  below  railroad  colvert  at  Delaware,  Sjuis., 
on  Hide  of  blutf,  120  feet  from  Mis.souri  Pacific  Railroad  track,  1,610 
fet^t  above  upper  end  of  trestle  bridge 

On  left  bank,  3,3()0  feet  from  river,  on  west  side  of  fence,  on  west 
side  north  and  noiith  county  road,  250  feet  sontbwcst  from  Henry 
^'oilman's  house.    Magnetic  bearing,  V  to  V.  N.  67°  45'  E 

On  left  banlL,  6.  KM)  feet  from  river,  on  continuation  of  line  V  to  V,  <>" 
north  side  of  east  and  west  lane.     Platte  River  is  680  /eet  beyond. . 

Cross  (-H)  cut  into  top.  near  west  edge,  of  rock  projecting  from  ma- 
sonry on  west  end  oL  st^me  culveit  nnder  railway  at  Delaware, 
Kans.  The  Itench  is  1.6  feet  above  the  top  of  the  keystone  of  the 
arch,  and  directly  over  its  center ;  about  260  feetsoutli  of  one-story 
stone  dwelling  ui' Thomas  Gibson,  on  blutf 

On  3.7-foot  Cottonwood,  40  feet  east  of  Missouri  Pacific  Railroad,  on 
old  river  bank,  140  feet  northeast  of  station  at  Leavenworth  Junc- 
tion, Kans 

On  2-foot  elm.  at  rnnlet  at  foot  of  bluff,  50  feet  west  of  railway,  about 
1,200  feet  below  A  38,  at  head  of  narrow  bottom,  2]  miles  below 
Le.'^venworth,  Kans 

On  right  bank  opposite  East  Leavenworth,  on  bluff,  on  bank  of  ra- 
vine (lower  side).  200  feet  from  river,  and  opposite  wbistle-nost  at 
East  Leavenworth.    Magnetic  bearing,  Y  to  Y,  N.  67*^  30'  B 

On  left  bank,  just  east  of  railroad  right  of  way,  in  edge  of  field, 
700  feet  from'  river,  near  whistle-post  on  railroad,  B.  M.  is  2  feet 
from  ft'nce 

On  lino  V  to  ';f^produce<l.  6,685  feet  from  river,  close  to  fence,  in 
field  of  John  Kisker.  and  480  feet  east  from  bis  bouse 

Cross  (  +  )  cut  into  top  of  stone  fouudation  at  southeast  corner  of 
seven  story  brick  glucose  factory,  at  railroad  station,  South 
Leavenworth,  Kans  ..^ 

Cross  (-f)  cut  into  top  of  wat+^r-table,  under  riverward  foot  oC  arch 
formiui;  main  entrance  to  Union  Uepot,  Leavenworth,  Kans. 

'*  B.  M.  5"  of  1878— t4in  of  water-table,  at  northeast  comer  of  Union 
Depot,  Leavenworth,  Kans 

'B.  M.3"  of  1878-"ou  Cottonwood,  opposite  C.  44" 

On  4.6-foot  cottonwoofl,  at  foot  of  bluff.  90  feet  west  of  railroad,  143 
feet  IVoin  river;  400  feet  above  C.44,  I  mile  below  Leavenworth 
bridjje.  Kans 

On  ri^ht  bank  of  river,  below  and  about  20  feet  fhrai  west  abutment 
of  niilroa<l  bridge  at  Fort  Leavenworth,  Kans 

On  left  bank,  6,195  feet  from  V>on  line  nearly  parallel  with  railroad 
Is  about  10  feet  west  of  a  wire  fence,  the  boundary  line  of  the  Fort 
Leavenworth  Military  Reservation.    Magnetic  bearing  of  line,  V 


to  '.?,  N.  75^  E, 


On  line  V  to  '/  produced,  and  512  feet  beyond  V' jisteastof  rail 
and  he<lj;e  fence  in  edge  of  fiehl 

Equals  "  B.  M.  1"  of  1878— Cross  (+)  cut  into  top  of  second  course 
of  niasour>'  at  southeast  corner  of  three-story  stone  store-house. 
Fort  Leavenworth,  Kans 

On  1.4-root  white  elui,  40  feet  from  edge  of  high-water  bank,  800  foet 
from  wat^-ir,  Ijj  miles  al>ov«^  Fort  Leavenworth,  Kans 

On  l.HfiMft  white  elm.  24(MVet  fnrni  river,  on  7feet  rise  in  ground, 
1.340  feet  bilow  luotith  of  Kiekapooo  Island  Chute,  1|  miles  below 
West4»n.  Mo '. 

On  2.H-foot  elm,  40  feet  south  of  1-storv  log  house.  400  feet  from  river, 
in  field,  200  foet  aV>ove  rlu.ster  of  trees  one-half  mile  below  Weston,  Mo. 

On  2-toot  white  elm,  HOO  feet  from  river,  in  northern  edge  of  clump 
of  large  trees  one-rpiarter  mile  west  of  house  of  B.  Bishop.  This 
house  stands  about  4U0  feet  southw&st  of  A  708,  and  1  mile  above 
Weston,  Mo 

On  2foot  elm,  at  foot  of  bluff,  75  feet  from  river.  50  feet  south  of 
niilway,  near  spiiiig  Howiiig  eonionsly  fn»m  bluff,  at  point  where 
blutf  and  river  separate  below  Kiekai>oo,  Kans . 

Horizontal  furrow  in  head  of  copper  bolt  set  into  northwest  exposure 
of  cut  rock,  5  tVet  south  of  railway,  and  3.5  feet  above  its  level,  912 
feet  below  west  eiul  of  railway  trestle  at  Kickapoo,  Kans 

On  1.9-foot  elm,  .'>8f{  feet  west  of  Cow  Island  Chute,  on  eastern  edge 
of  clump  of  limber,  700  feet  bch)w  fence  and  woods  near  chute,  1 
mile  al)ove  point  where  river  comes  to  blutf  above  Kickapoo,  Kans 

On  2.4-foot  white  elm.  ou  Cow  Island,  50  feet  east  of  house  of  S.  Van 
Winkle,  r»5  feet  from  hiiih-water  bank,  about  1}  miles  below  latan.Mo, 

On  l.l>  loot  iUu,  34.'»  feet  south  of  Cow  Island  Chute,  one-quarter 
mile  east  of  main  river 

Horizoutal  furrow  in  head  of  cop]>er  bolt  leaded  into  exposure  of 
hard  rock.  50  feet  fi'om  river.  17  feet  west  of  railway  and  5  feet 
above  it-«  level.  357  feet  alwve  whistle  post,  COO  feet  above  bottom, 
one-half  mile  above  village  of  Oak  Mills,  Kans.,  vicinity  of  A  690. 


Eleva- 
tion. 


Fe£t 
350.532 


386.097 

330.763 
340.732 


Abore 

the 
moath. 


340.317 
347. 570 
350.173 
394.956 

346.580 
349L364 

353.534 

355.822 

355.829 
351. 109 

352. 019 
376.569 

343.091 
347.559 

358.096 
363.477 

358.594 
353.436 

353.317 

365.350 

38L366 

358.345 
362.880 
36L119 

369. 99S 


409.7 


410.7 


4n.2 
412.0 
414.1 
415.0 


416.8 


417.9 
41&9 


418.9 
420.6 

422.9 
424.1 

425.6 

427.8 

428.6 

429.9 
432.1 


84&1 


•--»  ••  i.  >      -  -^^ 
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DeBcr^Hona  and  elevations  of  bench-markt  on  the  Missouri  River ^  etc. — Continned. 


Ko. 


283  (184) 

284  (183) 

285  (182) 


(181) 

287  (180) 

288  (179) 


289  (178) 


Description. 


295  (172) 
298  (171) 

297  (170) 

298  (189) 

299  (168) 

390  (l<r7) 
GMry  City. 

301  (166) 

302  (165) 

303  (164) 

SOI  (163) 


305  (162) 
Palerma 


290  (177) 

• 

291  (176) 

292  (175) 

293  (174) 

294  (173) 

Doniphan, 

Eleva- 
tion. 


On  1.2foot  black  waloat,  on  left  bank.  260  feet  above  month  of,  and 
160  feet  above  railroad  trestle  over  Little  Walnut  Creek 

On  2.1-foot  elm,  at  foot  of  bluflf.  200  feet  Houthwest  of  railway  trestle 
across  creek,  thn^e-qaarters  of  a  mile  below  A  682, 1,200  feet  south- 
east of  house  of  Mrs.  John  Wallace 

On  l.(^fool  elm,  40  f*'et  south  of  fence  between  field  on  north  and 
woods  on  south,  70  feet  west  of  railway,  300  foot  from  river,  1,000  - 
feet  south  of  A  680. 4 J  miles  l>(>low  Atchisou.  Kaus 

Oo  1.6  foot  elm,  on  foot  of  blufl',  80  feet  from  rivor,  40  feet  west  of  rail- 
way, near  A  676,  3J  miles  below  At4>hison,  Kans 

HoriKOOtal  furrow  in  head  ot  copper  bolt  leaded  Into  hanl  roc-k.  35 
feet  west,  and  10  feet  alxjve  the  l«vel  of  railway,  120  feet  from"river, 
1.870  feet  below  creek.  ntMir  which  ice  houses  stand,  about  700  feet 
below  A  672, 2  miles  below  Atchison,  Kaus 

On  1-foot  black  walnut,  on  foot  of  blutf,  90  feet  from  river,  40  feet  west 
of  railway,  150  feet  below  month  of  creek,  IJ  miles  below  Atchison, 
Kans  

Cross  (-(-)  cnt  into  top  of  bevel  near  base  of  pilaster  on  southeast  cor 
ner  of  Union  Depot,  Atchison,  Kans 

"  B.  M.  38"  of  1879— on  projecting  course  of  three  bricks,  southeast 
comer  two-story  bricK  general  othces  Atchison  and  Nebraska 
Railroad,  on  northwest  comer  of  Commercial  and  First  streets, 
Atchison,  Kans   

Equals  "  B.  M.  37  "  of  1879 — top  of  foundation  course  at  northeast 
comer  Atchison  and  Nebraska  Railroad  passent^t^r  depot,  50  feet 
south  of  southwe.st  corner  Commercial  and  First  streets,  Atchison, 


Kans 

On  2.9- foot  hard  maple,  90  feet  from  river,  40  feet  west  of  railway,  2 
miles  above  Atchison,  Kans  

On  2-foot  elm,  20  feet  west  of  track,  on  foot  of  bluff,  one-fourth  mile 
from  river.  500  feet  above  house  of  William  Scott,  3  miles  above 
Atchison,  Kans 

On  1.2-foot  ash,  on  foot  of  bluff,  175  feet  southwest  of  railroad  bridge 
across  oreek,  400  feet  from  river,  1,500  feet  south-southwest  of  A 
656,  IJ  miles  below  Doniphan,  Kans 

Cross  (-I-)  out  into  top  of  water-table  at  northeast  comer  of  two-story 
brick,  second  builduig  on  west  side  of  Main  street,  north  of  Fourth 
street,  Doniphan,  Kans.,  owned  by  Adam  Brenner.     {Doubtful) 

B.  M.  *'A'' — cross  (-f-)  out  into  top  of  water-table  on  south  side  of 
Main  stret^t,  entrance  nearest  river,  about  1  foot  north  of  southeast 
comer  of  above  building 

On  1.5-foot  black  walnut,  on  side  of  bluff,  60  feet  from  river.  20  feet 
west  of  wagon  road,  and  10  feet  above  it,  700  feet  below  mouth  of 
creek,  one-half  mile  above  Doniphan,  Kans 

Cross  (+>  cut  into  top  of  stone  foundation  at  aouthwost  comer  of  1 J 
story  brick  house  owned  by  Nesse  heirs,  2  miles  above  Doniphan, 
Kans 


On  1.8-foot  twin  elm,  on  wlge  of  high  bank  of  chute.  680  feet  west  of 
main  river,  4?0  feet  west  of  one-story  frame  hoiute  at  head  of  chute 
above  Doniphan ;  about  1,000  feet  northwest  of  A  634  

On  2.3-foot  elm.  840  feet  from  river,  1.400  feet  soutli  of  one-story  frame 
house,  owned  by  James  Butler,  about  1,300  feet  southwest  of  A 
630,  2  miles  below  Geary  City,  Kans 

On  1.2-foot  white  elm,  on  footof  blntf,  1  mile  below  Geary  City,  Kans., 
80  feet  fnim  river,  near  A  026 ". , 

HoriKODtal  furrow  in  head  of  copper  bolt  set  into  face  of  first  ledge  of 
rock  cropping  from  river  front  of  blulV  above  (ieary  City,  Kans., 
abont  130  feet  from  lower  end  of  exposure.  60  feet  frtmi  river,  25 
feet  west  of  wagon  road,  an<l  15  feet  above  its  level,  800  feet  above 
saw-mill,  1,500  feet  above  mouth  of  creek , 

CroMs  (-I-)  out  lnt«  top  of  projecting  ledgt*  of  hard  rock  just  westof 
old.road  and  2.5  feet  almve  it.  40  feet  ft-oni  river.  400"l'eet  south- 
esst  of  dwelling,  in  vineyard  owned  by  Fre<l.  Moser.  vicinity  of  A 
618.  200  feet  above  ravine.  I  mile  above  Geary  City,  Kaus 

On  2-foot  elm,  on  old  river  bank,  between  cottonwood  Hat  and  fields, 
500  feet  from  river,  560  feet  southeast  of  one-story  log  house  of  E.  U. 
Miller,  about  4  miles  below  Palennc*.  Kans 

Ou  2foot  elm,  300  feet  from  river.  tOO  feet  from  foot  of  bluff,  213  feet 
east  of  2i-story  frame  house  of  Abbott  White,  1.000  feet  below  point 
where  river  loaves  bluff,  2 miles  below  Palmero,  Kans 

N.  B. — This  bench  is  incorrectly  numbered  on  tree.  163. 

Horizontal  farrow  in  head  of  copper  Iwlt  lea<lo<l  into  west  face  of 
bowlder,  50  feet  from  river,  on  east  aide  of  old  wapon  road,  1  mile 
below  Palermo,  Earns.  The  bowlder  is  of  hard  rock.  40  feet  long, 
12  fiset  wide,  6  feet  thick  ;  about  1,200  feet  above  A  000 

On  1.6-foot  cottonwood.  80  feet  from  e^lge  of  high  bank,  behind  willow 
bar,  at  foot  of  bluff,  108  feet  west  of  creek,  300  feet  above  the  main 
street  of  Palermo,  Kans 


Abore 

the 
mouth. 


Feet 

370. 378 

437.3 

369.396 

430.5 

368.488 

440.8 

377. 647 

442.8 

385.836 

444.0 

379.065 

444.5 

384.503 

445.8 

384.623 

380.859 

384.735 

447.8 

375.797 

448.8 

381. 973 

451.4 

411.351 

452.7 

411.320 

39L  611 

453.2 

385.290 

454.7 

385.287 

459.0 

392.  069 


406. 081 

39^996 
387. 876 
392.  001 

309. 132 
404. 619 


460.3 
461.0 


462.4 

463.0 
468.1 
470.1 

471.1 
472.1 


S.-'i^,}'*'^  \f 


-:  I 
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No. 


308  (161) 

307  (160) 

308  (159) 

309  (158) 

310  (L57) 

311  (156) 

312  (155) 
St.  Joseph. 

313  (154) 

314  (153) 

315  (152) 

316  (151) 

317  (150) 


318  (149) 
Bolmont. 


DeBoription. 


319  (148) 

320  (147) 

321  (146) 


EleTa- 
tioiL. 


On  1.5-foot  elm,  at  fence,  900  feet  from  river,  900  feet  aboTe  willow  bar, 
on  ea»t  aide  of  nmall  clnnip  of  timber  in  fields,  one-qaarter  mile 
80utbea.<<t  of  blnffH,  2,550  feet  went  of  north  and  sontb  lane  leading 
up  to  Wathena,  Kans.,  1^  miles  alx>Te  Palermo,  Kans 

On  2.4-foot  elm,  250  fe*^t  from  river,  175  feet  northwest  of  one-story 
frame  houHe.  iu  edge  of  woods  below  field,  1,800  feet  below  foot  of 
shore  bar,  2  miles  above  Palermo,  Kans..  near  A  <^92 , 

Cross  (-f )  cut  into  top  of  stone  projecting;  2.  inches  fWtm  base  of  wall 
at  southwest  corner  of  1^-story -stone  house  owned  by  Mrs.  Amanda 
Corby,  about  3^  miles  below  Saint  Joseph  brid|;e 

On  2-foot  white  elm,  130  feet  from  hieh  bank  behind  shore  iMr,  one- 
fourth  mile  below  group  of  small  houses  and  body  of  timber  near 
river,  1  mile  below  J.  D.  Hier's  house,  2|  miles  below  Saint  Joseph 
bridi^e 

On  2.3- foot  sycamore,  60  feet  fW»m  edge  of  high  bank,  400  feet  weat 
of  house  oi  J.  D.  Hier,  1|  miles  below  Saint  Joseph  Bridge 

On  1.8-foot  Cottonwood,  on  first  bench  back  of  willow  bar,  aboat  one- 
half  mile  fVom  outer  edge  of  open  bar,  1  mile  below  St.  Joseph  Bridge. 

Cross  (-f )  cut  into  top,  1.26  fe4>t  south  of  north  edge  of  coping  of  east 
pier  of  bridge  at  Saint  Joseph.  Mo 

Eonals  "B.  M.  34"  of  1879 — cross  (-4-)  cut  into  northeast  corner  of 
foundation  on  west  side  of  arched  entrance  (facing  the  north)  of 
Henry  Kru^'a  packing  bouse  on  southwest  comer  of  Fourth  street 
and  railroad.  Saint  Joneph.  Mo 

On  2.8-foot  elm,  on  south  side  of  wagon  road,  25  feet  northeast  of 
house  of  Allen  Porter,  600  feet  west  of  post-office,  in  town  of  El- 
wood,  Doniphan  County,  Kans 

On  2.1-foot  chn.  15  feet  wetit  of  l^-story  frame  bouse,  220  feet  fhim 
river,  at  point  whei-e  east  and  wei»t  road  comes  to  river,  about  2 ' 
miles  below  Bolmont,  Kans 

On  2.5-foot  elm,  350  feet  l*mni  river,  on  southeast  edge  of  small  olnmp 
of  timber,  three-quarters  of  a  mile  Ijelow  Belmont,  Kans 

Horizont^il  furrow  in  head  of  copper  bolt  leaded  into  northeast  ex- 
posure of  lx>wlder  of  linid  rock,  at  foot  of  bluff,  200  feet  from  river, 
00  feet  southeast  of  bouse  of  L.  A.  Jackson,  Belmont,  Mo.  The 
bench  is  on  the  line  of  a  fence,  under  and  20  feet  east  of  a  wagon 
road  wbich  runs  over  the  bowlder 

Cross  (  +  )  cut  into  t-op  of  stone  projecting  fh>m  southeast  comer, 
near  base  of  wall,  of  entrance  to  lame  Kiln,  one-half  mile  above 
Belmont,  Eans 

B.  M.  on  2-foot  black  walnut  tree,  200  feet  southeast  of  L.  A.  Jack- 
son's house,  Belmont,  Kans 

On  1-foot  black  wnluut,  40  feet  from  river,  on  foot  of  blnfl^  1,000  feet 
alwveAnderson  Gkuldeu's  two-story  frame  dwelling,  !(  miles  above 
Belmont,  Kans 

On  1.3foot  honey  locust.  240  feet  west  of  house  of  Ch.nrles  Newton, 
140  feet  west  of  north  and  south  lane,  8^  miles  alcove  Belmont, 
Kans 


FeeL 
397.041 


398.958 
402.891 

40L274 
4<»3.420 
39&776 
400.844 

410l580 

404.961 

408.923 
406.379 

412.001 

411.800 
407.963 

409.446 

407.788 


AbovB 

the 
month. 


322  (145) 

323  (144) 

324  (143) 
Amazonia. 

325  (142) 

326  (141) 

327  (140) 

328  (139) 

329  (138) 

"0  (137) 

On  1-foot  elm,  on  ui>per  edge  of  woods,  600  feet  from  river,  three- 
eighths  of  a  mile  southeaHt  of  log  house  near  river.on  the  u^per  side, 
and  about  1  mile  from  tbo  extremity  of  the  right  bank  point  above 
Belmont,  Kans 

Horizontal  furrow  in  head  of  copper  bolt  leaded  into  exposure  of 
hard  rock ,  10  feet  bi^h,  20  feet,  long,  at  foot  of  bluff,  900  feet  above 
two-story  stone  house  of  J.  Zniser,  near  bead  of  bottom  above  Bel- 
mont, Kans.,  about  4  miles  above  Belmont  by  the  line  of  the  bluffs. 

On  l-'.i  foot  Cottonwood,  600  feet  from  river,  one  of  two  trees  standing 
n(^r  small  log  bouse  of  Daniel  Tindall,  1  mile  below  AmazoniaCut- 
off,  one-half  mile  southeast  of  largo  24-8tory  frame  dwelling  of 
Patrick  Tindall,  alMut  halfway  from  A  558  to  A  560 

On  1-foot  twin  black  ash,  in  clump  of  asb  trees  one-half  mile  south  of 

point  at  Amazonia  Cut-off,   on   edge  of  7-f(K>t  bench,  about  one- 

fonrtb  mile  northea.st  of  house  ot  Mrs.  Shumann 

On  2-foot  sycamore,  300  feet  from  river  on  upper  edge  of  woods,  700- 
feot  above  A  554  three- quarters  of  a  mile  aiwjve  Amazonia  Cut-ofi. 

On  2-foot  elm.  400  feet  from  river,  2, 200  feet  below  B.  M.  327 

On  3. 3- foot  elm,  100  feet  from  river,  1.50  feet  above  lane  running 
west,  alK)ut  1,400  feet  southeast  of  house  of  Hanley  George,  2| 
miles  above  Amazonia  Cu t-otf 

On  2.  5-loot  elm.  200  feet  from  river,  in  edge  of  field,  one-quarter  mile 
below  foot  of  Rush  or  Solomon's  Island 

"B.  M.  28"  of  1879— equal  bench  of  construction  party,  and  bears 
their  mark  "94.  820' ;  on  elm  edge  of  bank,  200  feet  east  from  B. 
M.  (139) 


MOtt. 
473.2 


474.3 
47&S 

476.8 
477.8 
478.6 
479.5 


Onl.  1  foot  elm.  240  feet  fioni  Ku.hIi  or  Solomon's  Island  Chute,  on  line 
betwet'n  corn  above  and  wood.s  below,  about  one-quarter  the  distance 
from  tbe  head  t^i  the  foot  of  tlie  ehute      

On  1.6-foot  elm,  200  feet  from  river,  1,200  feet  south  of  dwelling  of 
William  Gabriel  2^  miles  below  Charleston,  Kans 


481.7 

483.5 
484.8 

485.  fi 
486u«i 


487.0 
489.0 


408.464 

415.829 

4M.3 

411. 981 

495.2 

417.528 

499.3 

417.045 
415.068 

50e.5 

419.357 

420.620 

505.2 

416.395 

420.902 

509.6 

419. 059 

510.3 

TT 
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No. 


38t  (186) 
CharlMtOD. 

832  (135) 

333  (134) 

(133) 


(132) 


(131) 
lAfayette 
Landioff. 
337  (180) 


838  (120) 
(128) 


340  (128) 
iQwa  Point. 


841  (127) 


842  (126) 

843  (124) 
344(123) 

345(122) 

348(121) 
White  Cload. 

347  (120) 


348  (110) 
340  (118) 


850(117) 
OroAt  KemA- 
b»  River. 
851  (lit) 


852  (115) 


853  (114) 

85i  (113) 
Baku 

855  (112) 


DeAoription. 


EqmJe  "B.  M.  28"  of  1870.  and  is  also  Initial  bench  of  constrnotion 
party,  Uieir  elevation  of  it  bein^  100,000  feet;  on  4.5-foot  e1ui«  60 
feet  from  river,  300  feet  below  A  536.  )uRt  ubove  Charlenton,  KanH. 

On  1. 3-foot  elm.  70  feet  from  river,  on  foot  of  bluflf^  three-eighiha  of  a 
mile  above  Cbai  leaton,  Kaos.,  700  fhet  below  mouth  of  creek 

Ou  3-foot  oak,  100  feet  from  river,  on  foot  of  blalf,  east  side  of  ravine, 
2  miles  above  Charleston,  Kami 

On  1.5-foot  linn,  on  foot  of  bluff;  60  feet  from  river,  000  feet  below 
mouth  of  Mosquito  Creek,  une-quarter  mile  northeast  of  house  of 
C.  W.  Hari^  8  miles  above  Charleston,  S[ans 

On  2.4-foot  black  walnnt,  120  feet  from  river,  on  bluff,  300  feet  above 
oreek,  in  first  valley  above  Mosquito  Creek,  three-eighths  of  a  mile 
above  A  530,  4  miles  above  Charleston,  Kans  

On  3foot  elm,  30  feet  fiom  river,  at  foot  of  bluff,  1,740  feet  above  La- 
fayette Landing,  1.000  feet  above  A  526 


On  1.4-foot  water  oak.  40  feet  from  river,  at  foot  of  bluff,  one-half 
mUe  below  month  of  Wolf  Creek,  770  feet  below  foot  of  willow 
bar.  1,300  feet  below  A  520.  5  miles  below  Iowa  Pointy  Kano 

On  3-foot  elm,  in  woods,  150  feet  from  river,  3,500  feet  below  A  516,  3 
miles  below  Iowa  Point,  Kans 

On  2. 5-foot  black  walnut,  30  feet  weat  of  railroad.  50  feet  from  river,  at 
foot  of  bluff,  1,250  feet  below  A  ^14.  1^  miles  below  Iowa  Point, 
Kans * 


Cross  {•{■)  out  into  top  of  stone  foundation  at  northwest  comer  of  en- 
gine-room of  34- story  brick-grist  mill  owned  by  Ball  Brothers,  one- 
ouarter  mile  south  of  Iowa  Point,  Kans.,  and  about  one-half  mile 
from  river 

Cross  (-f )  cut  into  top  of  st(»e  foundation  at  northeast  comer  of 
main  part  of  above  mill 

**  B.  M.  23  "  of  1870— ftuuth  end  of  window-sill  of  two  storv  brick,  on 
northwest  comer  of  Main  and  Commercial  streets,  Iowa  l*oiut,  Kans 

"B.M.24"  of  1870— south  end  of  wiwlow-sill  of  the  third  building 
north  of  Main  street,  on  west  side  of  Commercial  street.  Iowa 
Point,  Kans. :  a  brick  store,  forming  part  of  the  block  of  buildings 
upon  which  is  ••B.M.23" 

On  3-foot  elm,  50  feet  west  of  railroad  track,  140  feet  north  of  fence 
comer.  600  feet  below  1|  storv  frame  house  on  east  side  of  traek, 
l|  miles  above  Iowa  Point,  Kans 

On  2-foot  Cottonwood,  2|  miles  below  White  Cloud,  Kans.,  in  Amall 
clump  of  oottonwoods,  at  upper. edge  of  com-fleld  

OA  1.3-foot  Cottonwood,  100  feet  from  river,  2  miles  below  White 
CHond,  Kans  

NOTB.— The  connection  of  benches  343  and  344  with  the  main  line 
was  unchecked. 

On  2.5-foot  elm,  in  small  comer  of  woods  between  railway  and  corn- 
field, 70  feet  east  of  track,  50  feet  northeast  of  fence,  l^  miles  below 
White  Cloud,  Kans 

Eouals  "  B.  M.  21 "  of  1870— east  comer  of  door-sill  of  small  door  esHt 
or  main  entrance  to  two-story  brick  livery  stable,  75  feet  west  of 
southwest  comer  Main  and  Water  streets,  south  side  Main  street, 
White  Cloud,  Kans 

Eouals  *'  B.  M.  20  "  of  1870--eontheast  comer  water-table  of  Union 
Hotel,  a  three-story  brick  (first  story.  Main  street  front,  of  stone/, 
on  nonhwest  comer  Main  and  Water  streets.  White  Cloud,  KaoH 

Gauge  B.  M. — Spike  driven  into  south  end  of  east  wooU-aill  of  water 
tank,  375  feet  above  White  Cloud  Depot 

On  2.5-foot  twin  cott-ouwootl.  100  feel  east  of  Atehison  and  Nebnirtka 
Kailroad.  2  milen  above  White  Cloud.  Kaos 

On  2-foot  burr  oak.  100  feet  east  of  railroad.  300  feet  east  of  foot  of 
bluff.  I.OUO  feet  ftom  river.  ODe-<]uarter  mi'e  l>elow  head  of  bottom, 
nearly  west  uf  A  402,  1  mile  below  uiuuth  of  the  Great  Neiuaha 
River.  Nebraska 

On  1.1- foot  twin  elm,  in  ravine,  200  feer.  south  of  railway,  600  feet 
above  mouth  of  Great  Nemaha  River,  Nebraska 


Eleva- 
tion. 


Cross  (-f )  cut  into  the  upper  surface,  southern  edge,  of  coping  stone 
of  east  pier  of  Atchison  and  Nebraska  Bridge  across  the  Great  Ne- 
maha River.  3  miles  below  Rule,  Nebr 

On  3.3-foot  white  elm,  250  feet  south  of  railroad,  on  line  between 

Sndrie  and  woods,  one-quarter  mile  west  of  bridge  across  Great 
femaha  River,  Nebraska 

On  2.1-foot  Cottonwood.  100  feet  east  of  railroad.  1,000  feet  from  river, 

1,000  feet  from  bluff,  three-quarter  mile  below  Riilo.  Nebr 

Equals  "  B.  M.  18  "of  1870— cross  (+)  cut  into  top  of  buttress  m^iHonry. 
at  northeast  comer  of  stone  en«:ine-room  of  brick  griHt-mill,  owned 

by  flosford  St  Gagnon,  Rulo,  Nebr 

Cross  (-f )  cut  into  top  of  bnttreHs  masonry,  at  northeast  corner  of 
elevator  adjoining  the  above  mill 


FerU 

421.863 

422.662 
434. 112 

426.181 

436. 115 
426.348 

430.048 
428.410 

430.727 

471.856 
481. 211 
446.618 

446.836 

432.655 
433.203 
433.874 


Above 

the 
month. 


433.560 

457. 323 

454.040 

441.787 
438. 001 


438.  817 
445.  631 

444.  480 


MiUa, 
511.0 

512.3 

513.0 

514.0 

615.8 

517.4 

510.2 
520.8 

582.5 
524.1 


525.0 
528.1 
528.8 


520.5 


530.8 


532.8 

535.0 
535.0 

530.7 


440.073 

540.0 

442.761 

541.4 

456. 110 

542.1 

455.724 
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No. 


356  (111) 

357  (110) 

358  (109) 

359  (108) 

3(M)  (107) 

361  (106) 

362  (105) 

363  (104) 
Arago. 


364  (103) 

365  (102) 

366  (101) 

367  (100) 


368  (99) 

369  (98) 

370  (97) 

371  (96) 

372  (95) 
Saint  Deruin 

373  (94) 

374  (93) 


375  (92) 
Hillsdale. 

376  (01) 


377  (90) 
Aspinwall. 

378  (89) 

379  (88) 

380  (87) 
Nemaha 

City. 
381'  (86) 

382    (85) 


383  (84) 
Brownville. 

384  (83) 

385  (82) 

386  (81) 


Description. 


On  1-foot  black  walnnt,  60  feet  from  bank  on  foot  of  blnff,  400  feet 
above  month  of  creek,  three-qaartere  of  a  mile  above  Kulo,  Nebr. . 

On  2.5-foot  cott'Onwoc^d.  at  foot  of  bhiflT,  at  rivulet,  where  road  np 
river  from  Hulo  «nt«r8  bottom,  2  mileH  aliove  Rulo,  Nebr 

On  1.7-foot  red  elm,  at  foot  of  blnff,  100  feci  northwest  of  one-«tory 
frame  honHo,  3;^  miles  above  Rnlo,  Nebr.,  by  line  along  foot  of 
biutta 

Top  of  Atone  foundation  at  aoutheunt  comer  of  one-story  brick  dwell- 
ing of  KuHflell  Diirfee,  on  f<.K)t  of  bluff,  one-qaarter  of  a  mile  from 
river,  about  5  niilea  above  Kulo.  Nebr 

On  8-incb  twin  elm,  at  foot  of  bliitf,  150  feet  from  river,  660  feet  below 
head  of  bottom  alwve  Rulo,  Nebr 

On  2- foot  oak,  at  foot  of  bluff.  2i  milea  below  Arafiro,  Nebr 

On  3- foot  twin  baas  wood,  30  feet  eaat  of  bluff,  800  feet  from  river,  1 
mile  below  Arago,  Nebr 

Cross  (^)  cut  into  upper  surface  of  foundation  stone  nnder  window 
on  south  side,  near  southwest  corner  of  two-story  brick  store  of 
Joseph  A.  Kitt,  north  side  Main  street,  Arago,  Nebr 

"B.  M.  16"  of  1879— top  course  of  masonry  at  sontheaat  comer  of 
foundation  of  two-aua-one-hnlt'-story  frame  house,  north  side  of 
Main  street,  75  feet  west  of  brick  store  described  above 

On  2.5-foot  elm,  40  feet  from  river,  on  side  of  bluff,  1  mile  above  Arago, 
Nebr 


On  2-foot  elm,  east  side  of  road,  3  miles  above  Arago,  Nebr 

On  2-foot  cott(»nwood.  on  eaat  side  of  road,  4{^  miles  above  Arago. 
Nebr. ,  by  bluff  line 

On  3- foot  elm,  edge  of  river,  foot  of  blnff,  1,000  feet  above  month  of 
creek,  three-quui  ters  of  a  mile  below  foot  of  willow  bar,  6^  miles,  , 
by  bluff  line,  below  Saint  Deroin,  Nebr 

On  2-foot  red  elm,  on  west  side  of  road,  at  foot  of  blufi,  tbree-ouartera 
of  a  mile  alM>ve  tV»ot  of  willow  bar,  900  feet  south  of  sohooi-houae, 
about  4  miles  below  Saint  Deroin,  Nebr 

On  1.8-foot  bla<;k  walnut.  280  feet  south  of  house  of  C.  Griffin,  in  hog 
lot,  40  feet  east  <.f  lo  id.  3i  milefc  below  Saint  Deroin,  Nebr 

On  2.5foot  twin  elm,  at  foot  of  hliiH,  tO  feet  east  of  wagon  road,  1(X)  feet 
below  fence  corner,  about  IJ  miles  below  Saint  Deroin,  Nebr 

On  1.2-fr>ot  elm,  on  east  side  of  roj^l  and  toot  of  bluffs,  at  break  in  blnff 
line,  tbiee-(|uarterM  of  a  mile  below  Saint  Deroin,  Nebr 

On  3.3-foot  elm,  near  east  line  of  Nebraska  street.  Saint  Deroin,  600 
feet  from  river,  oOO  feet  nort h  of  A.  J.  Kitter's  store 

On  1.7-foot  white  elm,  at  roadsi«le.  50  feet  from  river,  on  blnff,  1,400 
feet  below  creek,  five-eighths  mile  above  Saint  Deroin,  Nebr 

On  2.5  foot  elm,  at  foot  of  bluff.  40  feet  north  of  road,  70  feet  west  of 
Meadow  Creek,  one-half  mile  from  river,  1  mile  southeast  of  Hills- 
dale, Nemaha  (jouuty,  Nebr 

On  1,3-foot  maple,  a  double  tree,  70  feet  from  river,  one-qnart«r  mile 
above  Hillsdale,  Nflir.,  at  head  of  bottom 

On  3-foot  elm,  in  ravine,  120  feet  from  bottom  and  600  feet  from 
river,  about  2.300  ftjet  above  Saint  Deroin  Creek,  where  the  latter 
leaves  the  bliitfs.  1  mile  below  Aspinwall,  Nebr 

On  l-foot  black  walnut,  100  feet  from  river,  on  left  bank  of  creek  at 
Aspinwall,  Nebr 

On  l.9foot  red  oak,  in  ravine,  50  feet  from  river,  five-eighths  of  a  mile 
below  mouth  of  Little  Nemaha  River,  Nebraska 

On9-incb  maiile.  .'iO  feet  southeaMt  of  house  of  D  M.  Frazier,  three- 
quarters  of  a  mile  south  wrst  of  Nemaha  Citv,  N«!br 

Cross  (  +  )  cut  into  top  of  wate>r- table  at  nortfieast  comer  of  Hnber 
House  (J.  B.  Hiiln-r),  conu-r  of  Kansas  avenue  and             ■   street, 
Neiiitiba  City,  Nebr 

On  r?  5- foot  cotton  w(mh1.  about  1.000  feet  below  A  422.  between  rail 
road  and  bliill",  three  (quarters  of  a  mile  aVmve  Nemaha  City,  Nebr. 

Cro.ss  (-f-)  cut  into  top  of  stone  foundation  at  southeast  comer  of 
Jonatlian  Uagadorn's  brick  dwelling,  ou  foot  of  bluff,  120  feet 
west  of  railroad,  tliree-quarters  of  a  mile  from  river,  IJ  miles  above 
Nemaha  City,  Nebr  

Equals  "  B.  M.  14'*  of  1870— on  2.5-foot  cotton  woo»l.  northwest  comer 
Main  street  and  Levee,  on  I'urb-liue.  30  feet  north  of  north  line  of 
Main  street,  Brownville.  Nebr     

On  10-incb  a.sh.  at  foot  of  blutf.  75  feet  west  of  railroad,  at  point 
where  railroad  comes  to  bluff,  three-q nailers  of  a  mile  above 
Brownville,   Nebr  

On  1. 1-foot  twin  willow,  .50  feet  south  of  railroad.  one-quart«r  mil© 
from  river,  Al  miles  above  lirownville.  Nebr. :  75  feet  east  of  line  be- 
tween corntield  exfeii<litig  down  fiom  Honey  (Jreek  and  woods — 
the  field  owned  bv  Eii  KaUbeck,  the  wwids  by  Dodd 


Eleva- 
tion. 


On  1-fooi  white  oak.  100  feet  from  river,  in  ravino  in  bluffs,  one-half 
mile  below  A  400,  2  miles  below  Peru,  Nebr 


Ffet. 
454.397 

448.634 
454.080 

466. 8U 

456.027 
454.754 

456.030 
503.006 

505.416 

463.622 
462. 131 

471.464 

460.825 

461130 
467.582 
466.342 
467.728 
460.623 
503.142 

478. 110 
479.128 

487.664 
47a  285 
493.716 
477.704 

505. 580 
482. 070 

484.708 
497.102 
484.507 

483.490 
504.341 


Above 

the 
moutlL. 


M%Um. 

542.8 

544.1 


549.1 


550.0 
SSL  3 

552.8 


553.3 
555.3 


558.8 

559.7 
562.5 
564.1 
565.1 
565.8 
560.4 

«67.7 
569.2 

570.8 
57L8 
572.6 
573.4 

573.9 
574.9 

575.2 
579.9 
580.6 

583.7 
586.4 
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Ka 


887  (80) 


388  (79) 
Pern. 

(78) 


380  (77) 


891  (78) 


(75) 

393  (74) 

394  (73) 
OUm  City. 

396  (72) 
898  (71) 

397  (70) 
396  (80) 


899    (68) 
KebraakA 

City. 

400  (87) 

401  (66) 


402    (85) 


DMoription. 


Horixontal  furrow  in  bead  of  copper  bolt  leaded  into  face  of  sand- 
•f  one  blnfr  near  lower  end  of  expoanre,  1^  mileA  below  Pern  Depot; 
1,160  feet  above  A  400;  850  feet  below  first  oreek  entering  nver 
from  blnffii  below  Pern.  Nebr 

On  2.1foot  Cottonwood,  50  feet  north  of  Col.  Thoroaa  Maysor's  house, 
on  NebniJtka  Railroad,  three-quarters  mile  northwest  of  B«^ru,  Nebr. 

Spike  in  sill  of  west  wimlow,  nortli  side,  of  brick  school-house,  Dis- 
trict No.  2,  Nemaha  Countv,  Nebr.  ;  one-qnari^^r  mile  north  of 
'*Biir*  Tyuer's  house,  on  Pern  and  Nebraska  City  Wagon  Koad, 
l|milea  north  of  Pern,  Nebr 

On  1.8-foot  Cottonwood,  75  feet  southwest  of  house  occupied  by  Na- 
than Kelso,  at  intersection  of  line  betweeq  Otoe  and  Nemaha 
oonnties  with  Pern  and  Nebraska  City  Wagon  Rood.  This  road 
runs  due  north  from  a  point  al)ont  oue-quarter  mile  west  of  Pern. 
Nebr 

On  S-foot  haokbernr,  75  feet  northflMt  of  house  of  J.  H.  Ressegnie, 
one-qnarter  mile  from  River,  about  4  miles  dne  north  of  Peru,  Nebr.; 
▼iotnity  of  R.  B.  0  898 

On  3-foot  twin  red  eun,  150  feet  west  of  railroad,  300  feet  from  river, 
300  feet  above  fence-comer,  2^  miles  below  Otoe  Cit^',  Nebr 

On  2.5-foot  Cottonwood,  between  railroad  and  river,  300  feet  above 
A  378, 800  feet  above  railroad  section- house,  1  mile  below  Otoe  City, 
Nebr 


407     80) 
Jonea' Point 

408 

(59) 

409 

(58) 

410 

(57) 

411 

(58) 

412 

(55) 

413    (54> 
Rock  Blnir. 

403  (64) 
Wyoming. 

404  (63) 


405    (62) 


406    (61) 


Equals  bench  of  Nebraska  City  construction  party;  on  spike  in  root 
of  1.5-foot  burr  oak,  at  southeast  comer  of  J.  D.  Carmichael's  house, 
Otoe  City,  Nebr 

On  1.5-foot  willow,  100  feet  west  of  railroad.  6,800  feet  above  Otoe 
City,  Nebr.,  by  measurement  along  railroad 

On  1-foot  elm.  80  feet  west  of  track,  in  ravine,  1,000  feet  above  point 
where  river  leaves  bluff,  2^  miles  below  Nebraska  City,  Nebr 

Nail  in  knot,  in  pile  in  railroad  embankment,  50  feet  below  Nebraska 
City,  United  States  water-gauge 

Equals  "B.  M.  11"  of  1870 ;  datum  of  Constraction  partv  100  feet  lower 
top  of  water-tsble  at  southwest  corner  of  office  of  Registered  Dis- 
tillery No.  2,  State  of  Nebraska,  at  foot  of  Main  street,  Nebraska 
Citv,  Nebr 

On  8- inch  ash,  at  foot  of  blufl^  about  14  miles  above  foot  of  Main  street, 
Nebraska  City,  Nebr 


On  10  inch  elm,  at  foot  of  btufl^  200  feet  below  stone  quarry,  24  miles 
above  Nebraska  City,  Nebr..  by  measurement  along  base  of  bluff. 

Equals  Permacent  Bench  of  (Construction  party;  on  gas-pipe  set  in 
cement  at  site  of  A  354.  The  bench  is  on  a  spur  of  the  bluff,  2^ 
miles  above  head  of  Nebraska  City  Island  Chute,  1,900  feet  above 
mouth  of  Walnut  Creek  

On  1.3-foot  Cottonwood,  at  foot  of  bluff,  40  feet  fh>m  river,  behind 
willow  baf,  about  300  feet  above  field,  2|  miles  below  Wyoming, 
Nebr , 


B.M.  "▲;"  equals  bench  of  construction  party;  on  2-foot  cotton- 
wood,  60  feet  below  B.  M.  402 

Equals  permanent  bench  of  construction  party;  on  gas-pipe  set  in 
cement,  near  — ^—  Neligh's  house,  three-eighths  mile  below  Wy- 
oming Landing,  Nebr A 

On  1.3-foot  willowr,  in  woods  and  nnderbmsh,  150  foot  back  of  bench 
bt'hind  willow  bar,  about  one-quarter  mile  above  mouth  of  Weep- 
ing-Water Creek,  about  1  mile  above  Wvomiug,  Nebr 

On  2-foot  elm,  three-eighths  mile  from  river,  on  edge  of  l>ench  be- 
tween prairie  and  willow  bar,  near  house  of  James  W.  Baker,  2^ 
miles  below  Jones'  Point,  Nebr 

On  2.5-foot  Cottonwood,  325  feet  from  river,  150  feet  almve  cornfield, 
near  lower  edge  of  timber,  about  1  mile  below  Jones'  Point  Ferry, 
Nebr 


On  1.2-foot  ash,  at  foot  of  bluff,  230  feet  from  river,  600  feet  below 
house  and  ferry  landing  at  Jones'  Point,  Nebr. ;  just  above  wagon- 
road  where  it  enters  the  bluff 

On  10-inch  black  walnut,  on  side  of  bluff.  60  feet  from  river ;  at  foot 
of  narrow  bottom.  1^  miles  above  Jones' Point.  Nebr  

On  10-inch  walnut,  00  feet  from  river,  near  right  bank  of  Raike's 
Branch,  500  or  600  feet  below  A  326.  3  miles  above  Jones'  Point, 
Nebr ... 

On  2.1-foot  elm,  130  feet  from  river,  on  right  bank  of  Missouri  Creek, 
1,100  feet  below  A  824 

On8*footelm,  170  feet  from  river,  near  right  bank  of  creek,  where 
river  returns  to  bluff,  below  narrow  bottom,  600  feet  above  A  324, 
Similes  bolow  Rook  Bluff,  Nebr 

Horisontal  furrow  in  heail  of  copper  bolt  leaded  into  face  of  rock  at 
Calumet  Point,  U  miles  below  Rock  Bluff,  Nebr 

Horizontal  furrow  in  head  of  copper  bolt  leaded  into  face  of  rock, 
Jnat  bene*th  A  '^16,  one-half  mile  above  village  of  Rock  Bluff,  Nebr. 


Eleva- 
tion. 


Feet. 
401. 970 

491.086 


494.638 

495.073 

407.895 
506.512 

503.755 

530.585 
505.038 
523.632 
522.020 

531.438 
515.686 

518.469 

5U.509 

521. 051 
522. 706 

542.425 

5ia038 

522.400 


Above 

the 
mouth. 


Milet. 
587.1 

588.8 


589.6 


595.0 
597.7 

OwV.  m 

509.9 


606. 8 
608.5 


608.5 


615.4 
615.6 


61&9 
610.3 
621.4 


523. 199 

622.7 

529.726 

623.7 

530.377 

625.0 

533.406 

626.7 

534.872 

628.1 

532.190 

539.355 

630.9 

536.903 

632.8 

V 
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No. 


414    (53) 


415  (52) 

416  (51) 
PlattHinout  h. 

417  (50) 


418    (49) 


419  (48) 
Platte  River. 

420  (47) 


Description. 


441  (26) 

442  (25) 

443  (24) 
44 i  (23) 


421 

(46)  1 

422 

(45) 

423  (44) 
Belle  vue. 

424  (43) 

425 

(42) 

426 

(41) 

427 

(40) 

428     (39) 
Oraaba. 

429 

(38) 

430 

(37) 

431     (36) 
Florence. 

432 

(35) 

433 

(34) 

On  3. 3- foot  Cottonwood,  25  feet  from  water  of  cbnte  oppoaite  lowrt* 
pointer  Tol>a4!co  iHland,  20  feet  below  fence,  and  approximately 
opposite  A  314 

Uorizoiita)  ti|.rrow  in  bead  of  copper  bolt  leadcnl  into  rock,  60  feet 
l>olow  ravine  oppoAite  bea4l  of  Tob.icco  iNlaiid,  1,4U0  feet  beluw  A 310. 

NovtUern  Point,  iipiter  ed;;e,  of  copinj;  of  went  pier,  Burlinj^n  and 
MiflKouri  Kailroau  Bri<l>;uat  PlatlHmoutb,  Meur 

EqunlH  "  H.  M.  9"  of  1879 — on  nortbeast  corner  of  iron  window-aill, 
groxtnd  door,  wcat  aide  of  Main-street  entrance  to  tbree-storv  brick, 
HoutbeaHt  corner  Main  aud  Third  streetH,  Plattsmoutb,  Nebr 

"  B.  M.  10  "  of  1879— top  of  bevel  of  water-table  at  nontbwest  comer 
of  three-story  brick  on  nortbeast  comer  Main  and  Sixth  streets, 
Plattsmoutb,'  Nebr 

Horizontal  furrow  in  head  of  copper  bolt  leaded  into  point  of  hard 
ruck,  abont  200  feet  above  lime -kiln,  \i  miles  above  PlattsmoaUi, 
Nebr 

On  1-foot  Cottonwood,  on  first  rise  of  ground  fh>m  bar.  3,600  feet 
above  raouthof  Platte  River,  Nebr 

On  1.3- foot  Cottonwood.  1,600  feet  east  by  south  of  house  of  Joseph 
Childs,  just  eaxt  of  wagon-road,  in  vicinity  of  A  298 

On  1-foot  Cottonwood.  ."M)  foet  from  river,  1,000  feet  below  mouth  of 
CHM^k,  between  A's  292  and  294 

On  2-foot  elm,  ?00  leet  from  bank,  300  feet  from  rise  in  bank  below  A 
290 


434 

(33) 

435 

(32) 

436 

(31) 

437 

(30) 

438 
Blai 

(29) 
r. 

439 

(28) 

440 

(27) 

On  middle  one  of  three  large  cotton  woods,  just  east  of  ndlroad,  one- 
fourth  mile  below  BellevuC' Station,  Nebr 

On  11-inch  black  walnut,  at  base  of  blufl'  50  feet  west  of  Burlington 
and  MiMsouri  River  Railroad,  where  river  leaves  bluflf,  three- 
fourths  mile  above  Bellevue  Station,  just  above  A  278 

On  1-foot  black  walnut,  reference  tree  of  A  254,  at  point  at  which 
river  touches  blutt",  7  miles  below  Omaha,  Nebr 

On  2.5foot  red  eliu,  on  south  bank  of  brt>ok  between  bluffs,  200  feet 
went  of  Burliu^ton  and  Missouri  River  Railroad,  4  miles  below 
Oraah,  NoV>r 

On  8-incli  white  elm,  120  feet  eastward  from  railroad,  300  feet  north- 
ward from  bonne  of  Aug.  Muskat,  between  A's  242  apd  244  ....... 

On  collar  (at  joint)  of  noith  cylinder,  west  pier  of  Union  Pacific 
Railroad  bridge,  at  Omaha,  Nebr 

Gauge  B.  M.  Hea^l  of  sptlie  in  IG-iuch  cedar  pile,  in  midst  of  riprap 
150  feet  above  upper  end  of  willow  mattresses,  30  feet  from  rivor 
about  one-hnlf  mile  al>ove  Union  Pacific  Bridge,  Omaha,  Nebr.   .. 

Equals  "  B.  M.  6  "  of  1879 — on  stone  door-step  south  entrance  Omaha 
Silver  Ore  Smelting  Works— southeast  corner  of  step,  marked 
with  acro.sM  (-f-)  cut  into  st^ine 

On  8-iuch  willow  IL'O  feet  from  river,at  mouth  of  brook.three-fourths 
mile  jilK>ve  Florence,  Nebr.,  near  R.  B.  G  528. '...   

On  8-incb  willow  (forking  at  the  ground)  60  feet  from  river,  at 
mouth  of  rill,  one-fourth  mile  below  A  216,  at  park  or  picnic  ground 
above  Klorrnce.  Nebr 

On  1.3  foot  willow,  leaning  southward,  west  of  high'Water  chute,  600 
feet  from  river,  between  A  »  214  and  216, 

On  2.5-foot  Cottonwood  (oue  of  two  growing  together),  100  feet  from 
high-wat<'r  bank  'jf  river,  about  2,000  feet  above  A  206,  at  outlet 
of  Calhoun  or  Siillwat^^r  Lake,  Nebr 

On  5-ineli  cotton  wmxl.  LT)!)  feet  tram  river,  opposite  foot  of  long  island 
san<l-bar,  between  A'n  200  and  202 

On  Itoot  Cottonwood,  half  mile  from  river,  60  feet  from  high-wat«r 
bank,  in  brush  and  scattering  willows  and  cottouwoods,  300  feet 
below  prairie,  below  ;\  1U8 . 

On  8-inch  cottonw<Kxl,  IJO  feet  from  high-water  bank,  on  benqh  de-^ 
scending  .southwanl,  ju.st  below  A  190  

On  1  foot  willow.  75  feet  from  bank,  2,100  feet  below  old  river  lietl, 
about  Too  feet  below  R.  B  G)  461 

On  1.3-foot  willow,  120  feet  toward  river  from  Sioux  City  and  Pacific 
Railroad,  alHtutone-half  mile  above  Transfer  Landing,  at  Blair,  Nebr 

Gauge  B  M — on  1.7- foot  willow,  50  feet  toward  railroad  from  bench 438. 

On  7-iuch  a.sli.  at  edge  ot  road,  on  bench,  700  feet  above  saw-qiill  at 
Sandy  Point  P'orry,  Nebr 

OnH-inehforkeil  a.sb^on  bench,  200  feet  from  river,  one-half  mile  above 
San<ly  Point  ferry  and  saw-mill , 

On  cottt>n  wood  log,  on  sand-bar.  on  bank  of  high- water  chute  between 
.nand-lKir  and  willow  bar,  between  A'«  1(50  and  1(>8 , 

On  6-incli  cottonwood,  on  sand  knoll,  GOO  feet  from  river,  abont  2,000 
fe«'t  below  a  1H2 : 

On  2..')-foot  coitonwoiMl.  reference  tree  of  A  158,  at  beginnuig  of  high 
prairie  below  willow  llat  ami  lake. ... 

On  1-foot  willow,  alone  in  prairie,  100  feet  from  bank,  300  feet  ftom 
river,  at  reeess  in  bank,  one-quartermile  above  pointof  small  tim- 
ber, aboutSOOfeet  below  R.  B.  0  360 


FeeL 
537.104 

54&.919 

551. 954 

564.454 


563.644 


AboiTd 

the 
moath. 


MUeg. 
634.3 

638.3 

638.3 

6S8L3 


%f§  f  •  &«rjL 

551.001 

630.2 

544.670 

641.5 

545.183 

642.0 

546.001 

646.3 

551.800 

647.6 

557.048 

65L6 

573.300 

653.1 

568.348 

662.1 

560.460 

663.8 

56a  707 

6G&0 

568.284 

667.8 

668.3 


565.568 

668.6 

570.506 

679.3 

574.306 

67&6 

574. 185 

580.174 

688.0 

582.718 

670.4 

583.373 

••*••••• 

588.006 

606.4 

588.736 

607.0 

503.755 
594.047 

690.6 

003.524 

612.3 

602.256 

612.7 

600.098 

718.6 

607.620 

716.1 

611.768 

717.8 

607.986         718.0 
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llo. 


445  (22) 

i46  (21) 

447  (90) 

448  (19) 


449  (18) 
Uttki  Sioux 

Klrer. 

450  (17) 


451  (16) 

452  (15) 


453  (14) 

454  (13) 

455  (12) 
459  (11) 


457     (10) 


458  (0) 

459  (8) 
400  (7) 
461  (6) 

4ea  (5) 


Om«bA  MiB- 
ition. 
463  (4) 


464  (3) 

465  (2) 

466  (1) 

8i(mz  City. 


406  *'A"  a 

4ffl  (87) 

468  (86) 

469  (84) 

470  (82) 

471  (81) 


Description. 


On  1.3-foot  Cottonwood  log  imbedded  in  sand,  600  feet  from  river,  near 
B.  B.  0  351 

On  1.8-foot  cotton  wood  200  feet  from  river,  at  upper  edge  of  prairie, 
▼en^  near  Bite  of  A  150 , 

On  1.7-foot  forked  willow,  120  feet  from  river,  500  feet  below  end  of 
willow  flat  below  A  148.  about  at  K.  B.  CO  342 

On  Cottonwood  stamp  imliedded  in  sand,  1,000  foet  beluw  point  of 
small  timber,  on  riverwai-d  Hide  of  high-water  chute  near  R.  B.  0 
333 

On  branch  of  cottonwood  log  embedded  in  saud,  one-qnnrter  mile 
from  river,  one-fourth  mile  above  mouth  of  Little  Sioux  Ktver... 

On  4-foot  cottonwood,  550  foet  from  river,  at  end  of  prairie  and  be- 

ginning  of  willow  bar,  oce-quarter  mile  northwest  from  house  of 
harles  Blackstoue,  3,300  feet  from  A  138,  toward  A  HO . 

On  box-alder  stump,  60  feet  from  river,  about  2.900  foet  above  A  138 

On  1.7-foot  cottonwood,  200  feet  from  river,  300  feet  south  from  house 
of  George  Hall,  near  beginning  of  timber,  about  1,500  feet  below 
A 128 

On  10- inch  cottonwood,  130  feet  from  river,  at  upper  end  of  willow 
flat,  50  feet  from  house  of  Levi  Comeli,  1,160  feet  bi-low  A  124 

On  2-foot  cottonwood,  at  polut  of  heavy  tirabt^r,  between  A  122  and 
A  124  :  250  feet  from  river,  near  R.  B.  0  286 

On  1.5-foot  cottonwood,  290  feet  from  river,  IJ  miles  below  end  of 
prairie,  1  furlong  below  site  of  A  118  

On  3-foot  cottonwood,  150  foot  from  river,  100  feet  north  of  £Iro 
Creek,  just  below  Decatur,  Nebr 

Gauge  B.  M.  — on  6inch  wiUow,  120  foet  west  from  Bench  4.^6 

Equals  "B.  M.  5"  of  1879— on  1.8  foot  cottonwood,  southernmost  of 
a  row  on  west  side  of  Broadway,  50  feet  north  of  Eighth  street, 
Decatur.  Nebr '. . . 

Uorisontal  furrow  in  head  of  copper  bolt  leaded  into  face  of  sAod- 
stone,  1,500  foet  below  bauch  459,  000  feet  beluw  rock  iioint  sheer 
to  water,  midway  between  A's  lOtJ  and  1U8 

Horizontal  furrow  in  heatl  of  copper  bult  leaded  into  face  of  Hand- 
stone  bluff,  at  upper  end  of  exposure  above  Ueoatur,  NeUr 

On  root  of  14-inch  twin  elm,  130  feet  noith  from  bench  l)4?)hind  wil- 
low bar,  90O  feet  west  from  river,  at  h«»ad  of  bar  and  near  A  100 

On  8-inoh  cottonwood,  on  bench  lieliind  willow  bar,  half  wav  be- 
tween Maple  Lauding  and  head  of  cut-ofl'  above  Decatur,  Nebr.. 
about  7oO  feet  above  A  98 

On  1.3-foot  elm,  150  feet  fn>m  river,  where  bank  rises  front  raaniliy 
bottom  t4>  a  height  of  20  feet  above  low  water;  about  2,000  feet 
above  A  92 

*•  B.  M.  4  "  of  1879-on  3-foot  white  elm,  125  feet  from  river,  at  Omaha 
"Mission:  the  most  northerly  of  a  group  of  elms  at  (dd  saw-mill  nite 

Horizontal  furrow  in  head  of  copper  bolt  leaded  into  stratum  of 
amygdaloid  in  sandstone  blufl",  250  feet  below  A  76.  This  is  the 
second  exposed  rock  above  Omaha  MisHion,  Ndl>ra8ka 

On  1.8-foot  elm.  100  feet  from  river,  300  feet  below  bench.  4,700  feet 
above  A  48  , 

On  3  foot  cottonwood,  on  left  bank  of  Omadi  Creek,  Nebraska,  300 
feet  from  its  mouth    

Equals  "  B.  M.  1 "  of  1879— on  2.5-foot  rtMl  elm.  on  east  side  of  Ham- 
ilton street,  half  way  between  Secaud  and  Third  HtreetH,  Covington, 
Nebr 

"B.  M.  1"  of  Sioux  (JIty  conntruction  party — on  3-foot  cottonwood, 
just  below  Sioux  City  Uuite<l  States  gauge  

B.  M.  "A" — center  of  outHide  edj^o  of  sill  of  fal^e  window  of  base- 
ment, west  side,  near  southwest  corner  of  conrt-bouHC,  Sioux  City, 
Iowa 

Gauge  B.  M.— Under  side  of  marked  brick  in  water-table  southeast 
comerof  "Sanborn  and  Follett'.s"  brick  Imilding,  southwest  comer 
of  Third  and  Water  streets,  Sioux  City,  Iowa 

On  2.5- foot  elm,  400  feet  back  from  bench  466,  about  500  feet  from 
river 

On  southwest  side  of  4.5-foot  cottonwood,  500  fe**t  from  river,  240  feet 
northeast  of  1^ -story  frame  house  owned  by  Levi  Evans,  100  feet 
north  of  fence  between  fields  above  and  woods  below,  500  feet  be- 
low K  518,  about  5  miles  above  Sioux  City,  Iowa 

On  2-foot  cottonwood.  850  feet  from  rivei;  600  feet  above  R.  B.  0  581. 
ISO  feet  above  beginning  of  fleld,  between  7  an(V  8  miles  above 
Sioux  City,  Iowa 

On  sontheast  side  of  2.5-foot  elm,  500  feet  from  river,  70  feet  from 
edge  of  high  bank,  between  woods  and  willow  bar,  800  feet  below 
K498 

On  2.5-foot  cottonwood,  276  feet  from  river,  in  grove  of  lai  go  cotton- 
wood trees  at  wood-y  aid,  1|  miles  below  foot  of  willow  bar,  400  feet 
below  £493 


Eleva- 
tion. 


Above 

the 
mouth. 


Feci, 
606.532 

614. 436 

615.  328 

611. 778 
613. 704 


721.0 
723.9 
724.7 

72§.7 
728.7 


622.200 
624.513 

730.6 
73L8 

626.290 

735.6 

631.  491 

739.0 

031.482 

740.0 

634.952 

744.2 

640.865 
638.  310 

749.3 

655. 117 

749.3 

634.006 

750.6 

641.290 

(^C.885 

754.8 

644.166 

756.8 

654.380 

759.4 

65a  878 

767.7 

e.'^S.  091 

768.8 

671.  535 

781.3 

675.500 

791.4 

686.227 

802.8 

689.150 

697.817 

C92.724 

685. 033 



687.  518 

808.9 

691.864 

809.8 

694.850 

814.7 

697.409 

815.8 
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No. 


472  (80i) 

473  (80) 

474  (7») 

475  (78) 

47«  (77) 

477  (76) 


478  (75) 
Iowa  Creek. 

479  (74) 


480  (73) 
Ponoa 

LandiDg. 

481  (72) 


482  (7]) 

483  (70) 

484  (69) 

485  (68) 


486  (67) 
Ionia. 

487  (66) 


488  (65) 

489  (64) 

490  (63) 

491  (62) 
'492' "(61) 


493  (60) 
Yerniillion 

Cut-oflf. 

494  (50) 

Vermillion. 

495  (58) 


Description. 


On  1.7-foot  Cottonwood,  200  feet  from  river,  at  foot  of  willow  bar, 
abont  700  feet  above  wood-yard.  The  tree  is  140  feet  below  npner 
edge  of  cluinp  of  large  cotton  woods  near  K  485,  about  12  mues 
above  Sionx  City,  Iowa 

N.  B.— This  bench  was  erroneously  nnmbered  on  the  tree  "80." 

On  1.7-foot  Cottonwood,  150  feet  from  high- water  bank,  700  feet  from 
river,  near  foot  of  shore  bar,  1,200  feet  above  K.  B.  0  552, 1,500  feet 
above  Hedge's  wood-yard,  13  or  14  miles  above  Sioux  City,  Iowa  .. 

On  1.7-foot  Willow,  50  feet  from  north  and  south  fence,  450  feet  from 
river,  250  feet  above  B.  B.  0  635,  abont  5]  miles  below  month  of 
Iowa  Creek,  Nebraska 

On  north  side  of  3.5-foot  cottonwood,  380  feet  from  river,  on  land  owned 
by  John  Thornton,  200  feet  above  upper  ed^e  of  clearing  on  whioh 
is  wood-yard  owned  by  Joseph  Leacn,  5  miles  below  Iowa  Creek, 
Nebraska 

On  2-foot  elm,  150  feet  from  river,  at  base  of  bluf^  100  feet  below  the 
point  where  road  coming  up  the  river  enters  bluffy  800  feet  below  K 
441, 2i  miles  below  mouth  of  Iowa  Creek,  Nebraska : . .  . 

On  up-river  side  of  2-foot  elm,  at  foot  of  bluff,  70  feet  from  river,  25 
feet  from  edge  of  high  bank,  600  feet  above  K  437. 800  feet  above 
mouth  of  small  creek,  li  miles  below  Iowa  Creek,  Nebraska 

Horizontal  furrow  In  head  of  copper  bolt  leaded  into  northern  expos« 
ure  of  ledge  of  hanl  rook  in  sand -stone,  1,300  feet  below  lowaCreek, 
Nebraska,  36  feet  below  R.B.O  518 

On  3-foot  cottonwood,  300  feet  from  bank,  200feet  below  K  429,  directly 
buck  from  R.  B.  0  517, 1,060  feet  above  point  above  mouth  of  Iowa 
Creek,  Nebraska 

On  2-foot  elm,  350  feet  from  river,  300  feet  from  base  of  blofE;  650  feet 
above  R  B.  0  500, 750  feet  above  Ponca  Landing,  Nebraska 

On  1.2-foot  linn,  150  feet  from  river,  in  ravine,  250  feet  below  K  397, 700 
feet  below  foot  of  island  bar  on  light  bank,  three-quarters  of  a  mile 
alxive  Ponca  Landing,  Nebraska 

On  up-rivnr  Hide  of  2.5-t'oot  cottonwood,  800  feet  from  fiver,  one^half 
of  a  mile  below  font  of  shore  bar,  opposite  K  894, 3  miles  above 
Pone*  Landing,  Nebraska 

On  2.3f<>ot  cott«tuwood,  liehind  shore  bar,  150  feet  from  high  water 
bank,  2,500  feet  from  river,  150  feet  below  B.  B.  0  487,  about4 miles 
above  Ponca  Landing,  Nebraska  .         

On  2. 5- fool  twin  cottonwood,  275  feet  from  river  bank,  610  feet  above 
R.  B.  0  481,  about  5  miloH  below  Ionia.  Nebr 

On  2.5-foot  cottonwtKNl,  210  feet  from  river,  300  feet  below  K  366,  about 
li  miles  below  Ionia,  Nebr.  The  bench  is  on  the  river  side  of  the 
tree 

On  2.5-foot  elm,  on  bluff  side,  about  1,000  feet  Ijelow  the  landing  at 
Ionia,  Nebr.,  220  feet  east  from  14-story  fhtme bouse  of  Ira  Speucer, 
360  feet  from  river  

On  southwest  side  of  3-foot  elm,  820  feet  from  river,  on  west  side  of 
creek,  near  foot  of  shore  bar,  50  feet  northwest  of  wagon  bridge 
where  county  road  crosses  creek,  270  foet  northwest  of  l|-stor3' 
frame  house,  400  feet  below  K  356,  three-quarters  of  a  mile  above 
Ionia,  Nebr 

On  3  foot  cottonwood.  500  feet  from  river.  200  feet  from  high  bank  of 
dry  chute,  1,000  feet  below  0  "  F"  in  chute,  directly  back  of  R.  B. 
0455 

On  2.9-foot  twin  cottonwood,  350  feet  from  river,  1,000  feet  below  R. 
B.  0  445,  500  feet  toward  river  from  deserted  frame  house    

On  2-foot  white  elm,  220  feet  from  river,  40  feet  from  bluff,  9(/0  feet  be- 
low headuf  l)ottom,  50  feet  below  old  earth-covered  log  shelter,  1,150 
feet  Ix'lo w  K  3:i7,  and  about  3  miles  below  Veimilliou  Cut-off 

On  river  8i<ie  of  2.5-root  elm,  80  fei^  from  edge  of  bank,  'JOO  feet  from 
blurt.  :iOO  feet  below  K  33*.  1  i  miles  below  beneh  493  

"B.  M.  16"  of  Vermillion  cou«truction  paity,  near  Vermillion  gauge  . 

On  4-foot  (M>ttonwoo<l,  on  side  of  bluff,  500  feet  below  month  of  small 
sti-oara,  500  f«^et  above  foot  of  shore  bar  formed  on  right  bank  of 
river  bv  Vermillion  Cutoff,  one  quarter  mile  below  house  owned  by 
Butler 


Eleva- 
tion. 


On  up-river  side  of  1.1-foot  box-alder,  on  e<lge  of  liigh-water  bank, 
near  K  322.  300  feet  from  river,  300  feet  above  14-story  frame  house 
opposite  Vermillion  Cut-off 

On  west  side  of  3.5foot  elm,  105  feet  from  river,  130  feet  from  base  of 
bluff,  100  feet  below  K  314,  one-quarter  mile  below  head  of  bottom.. 

B.  M.  "D"  equal  to  "B.  M.  12"  of  construction  party— on  north  side 
of  same  tree  as  bench  494 

On  1-foot  cottonwood.  at  base  of  bluff,  200  feet  from  river,  at  point 
where  river  comes  to  bluff,  near  A  158, 200  feet  below  foot  of  shore 
bar,  back  from  K  309 

"B.M.11"  of  construction  party ...-. 


Feet. 
609.044 


70L298 
702.300 

700.385 

704.262 

706.542 

701. 740 

707.223 
TIL  167 

72L254 
714. 171 


Abore 

the 
moath. 


JfOst. 

817.4 


819.3 
826w6 


829.2 

830.0 

83L2 

53L6 
837.9 

838.8 
840.5 


714.927 

842.1 

7ia  970 

844.3 

719.893 

847.7 

727.835 

849. 2 

725.670 

849.0 

719.920 

855.1 

727.292 

72a  050 

856l8 

729.986 
732.843 

858.2 

73L804 

850.4 

733.637 

86L9 

735.171 

863.8 

735.322 

738.863 
73&015 


864.ft 


y  ''.V'  1 
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"So. 


496    (57) 


514  (37) 

515  (36) 

516  (35) 

517  (34) 


518    (33) 
Boahomme. 


Deeoription. 


497 

(56) 

498 

(56) 

499 

(54) 

500    (53) 
Saint  James. 

501 

(52) 

502 

(51) 

503 

(50) 

504    (49) 
Saint  Helena. 

505 

(48) 

506 

(47) 

507 

(46) 

508 

(45) 

(444) 

Xankton. 

509 

(44) 

510 
511 

(43) 
(41) 

512 

(40) 

513 

(3S) 

On  soatheaat  side  of  2*  foot  cotton  wood,  20  feet  from  edfte  of  hlfch 
bank,  1,200  feet  below  head  of  open  shure  bar,  600  feet  below  K  297 

On  river  side  of  2>foot  cotton  wood.  240  feet  from  bank,  200  feet  above 
a  sand  ridge  ranglDg  back  at  right anKles  with  theriver,  and  rising 
20  feet  above  the  bottom,  400  feet  below  K  291 

On  2.9-foot  elm,  275  foct  from  river  bank,  directly  back  from  K  284, 
200  feet  from  Potter '»  A  11. 200  feet  below  foot  of  shore  bar 

B.  M".  *C"— equals  bench  of  Vermillion  construction  party:  on  1.7- 
foot  linn,  50  feet  from  river.  1,500  feet  below  K  283 

On  1.6-foot  slippery-elm,  on  side  of  blaff,  100  feet  from  river,  near 
head  of  shore  bar,  immediately  back  ft-um  U.  M.  "  C  "above 

On  river  side  of  2-foot  cottonwood.  Ht  foot  of  bluff,  on  north  side  of 
road  running  down-stream  from  Saint  James.  l<iebr.,  90  feet  from 
river,  100  feet  above  mouth  of  small  creek,  one-quarter  mile  below 
BowCreek 

B.  M.  "B"  equals  "B.  M.  1"  of  Vermillion  construction  party;  on 
2.5-foot  cottonwood,  200  feet  above  bench  500 .* 

On  3.3foot cottonwooil,  250  feet  Irom  bank  of  chute  Ixjhind  Siiint 
Helena  Island,  and  1.500  feet  above  its  foot,  930  feet  above  K.  B.  Q 
370       

On  L7  foot  cottonwood,  150  feet  from  bauk  of  chute  behind  Saint 
Helena  Island  and  one-half  mile  beluw  its  head,  1,000  feet  above 
RrB.0365 

On  10-inch  twin  elm,  50  feet  from  river,  at  foot  of  bluff,  opposite  K 
273, 1,100  feet  below  landing  at  Saiut  Helena,  Nebr 

On  3  foot  cotton woodf  40  feet  west  of  wa^on  road.  170  feet  from  river. 
1^200  feet  above  point  where  river  comes  to  bluff,  above  Saint  Helena, 
kebr  — . 

On  1.3-foot  cottonwood,  300  feet  from  river,  directly  back  from  A 142, 
at  head  of  shore  bar,  above  Saint  Helena,  Nebr 

On  north  side  of  2.5-foot  cottonwood,  in  cottonwood  timber,  200  feet 
from  river,  400  feet  below  f«»ot  of  shore  bar,  000  feet  below  K  253. . . 

On  northeast  side  of  1.7-foot  cotton wikkI.  at  loot  of  bluff,  where  river 
first  comes  to  right  bauk  bluff  below  Yankton,  Dak.,  »50  ftMit  from 
river,  near  mouth  of  Dorion  ('reek.  This  tn^e  is  thu  eighth  largo 
cottonwood  between  the  creek  and  the  bluff,  cuouting  from  the 
river  up  

On  east  side  of  1.2-fiK>t  cott^mwood.  100  feet  back  from  high-water 
bank,  one-half  mile  from  edge  of  shore  bar,  about  upponite  K  248. 
This  tree  is  300  feet  below  nppor  end  of  a  grove  of  largo  cottonwood 
trees,  3^  miles  below  Yankton,  Dak.    lilAAt^  on  river  side  of  tree. 
Markontree 5  U.S.^B.M.J    

On  1.7-foot  cottonwood,  southeast  side  of  tree,  near,  probably  less 
than  200  feet  from,  bench  508. 

t  U.  S.  B.  M.  i 
Markontree <         46         } 

(      214.046     ) 

(range  B.M.,  at  Yankton.  Dak.;  on  head  of  nail  in  middleof  window- 
sllT  on  north  (down-river)  side  of  August  Kiiii^rH  brick  dwelling, 
at  brick-yard,  one-quarter  mile  below  niilnuid  shops.   

On  1-foot  water  elm,  on  side  of  bluff.  75  font  froiu  river,  350  feet 
above  K  230,  one-quarter  mileabovepoiut  where  river  leaves  bluff, 
about  4i  miles  above  Yankton,  Dak 

On  2.1foot  cottonwood,  300  feet  from  river,  400  feet  above  A  122 

On  east  side  of  quadruple  box-aUler,  200  feet  from  river,  at  K  216,  loO 
feet  west  of  creek^  on  slope  of  the  high  bauk  of  the  creek  bottom . . . 

On  2-foot  elm,  on  side  of  bluff.  lOU  feet  from  river,  at  jjoiut  where 
river  leaves  bluff,  450  feet  below  K  212 

On  southwest  side  of  2-foot  cotton  W(»od.  iu  body  of  large  cottonwood 
timber,  behind  and  700  feet  below  bea<l  ol  willow  bar,  400  feet 
from  bench  between  cottouwoodsaud  willowu,  fcOJ  led  from  river, 
about  opposite  B 191 , 

On  1.5-foot  elm.  20  feet  from  foot  of  bluff,  iu  edt;e  of  woinls.  just  below 
swamp,  300  feet  from  river,  550  feet  below  K  I'J.'i,  about  om -tiiiartcr 
mile  below  point  where  river  leaves  bluff',  Inflow  BDubomme  Island, 
Dakotii 

On  south  side  of  2-foot  elm.  40  feet  from  river,  at  foot  of  bluff,  at  mouth 
of  chute  behind  B^mhonime  iHland,  Dakota,  l,;jm)  fe«;t  above  K  19.) 

On  3.3-foot  cottonwood,  500  feet  from  river,  1,000  feet  above  A  104, 
directly  back  from  R.  B.  0  252 

On  3- foot  cottonwood,  on  Bonhorame  Lsland.  300  f»et  from  river.  2(»0 
feet  above  R.  B.  ©  24H,  3,000  feet  below  hea«l  of  Bouhomme  l.sland, 
DakoU 

On  southwest  side  of  2.1  foot  cottonwood,  500  feet  from  river.  700  feet 
northeast  of  A  100.  a  large  solitary  tree  in  prairie,  about  li  miles 
southeast  of  Bouhomme,  Dak 


Eleva- 
tion. 

Above 

the 
mouth. 

Fett. 

740.272 

868.7 

740. 196 

870.6 

743. 046 

872.0 

745.288 

874.2 

732.034 

. ....... 

743.006 

875.5 

744.929 

749.963 

87a  4 

750.829 

880.7 

753. 482 

882.6 

754.723 

883.8 

756.886 

888.0 

757.578 

889.2 

761.775 

891.2 

760. 109 

892.1 

759. 798 

768. 761 

89&1 

775.  003 
771.  932 

900.9 
904.3 

773.  767 
781.  261 

778.  357 


006.8 
907.7 

912.7 


786.  634 

913.9 

782.  980 

014.7 

783.  298 

917.0 

788.112 

918.4 

786. 313 

920.2 

/--->   "■ 
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519    (32) 


630    (31) 

521  (30) 
Springfield. 

522  (29) 


623    (28) 
Banning 
Water. 


624    ^27) 

525    (26) 
528    (25) 


527  (24) 
Niobrara 

River. 

528  (23) 


529  (22i) 


630  (22) 

531  (21) 

Cboateau 
Creek. 

532  (20) 

533  (10) 

534  (18) 

535  (17) 


536    (16) 

5.17     (15) 
YauktoD 
Agency. 

b'M     (14) 


539  (13) 

540  (12) 
Ml  i\\) 

542  (10) 

543  (9) 

544  (8) 

545  (7) 

546  (6) 


On  2.5-foot  elm.  100  foet  from  foot  of  bluff,  400  feet  tnm  river.  2,500 
feet  above  DcmIhou'h  Lauding,  3,000  feet  above  A  96 ;  near  point 
wbere  river  loiivos  bliitt'.  4  niileM  above  Bonhomme,  Dak.  K.  B. — 
This  liench  it*  eiTomM)Uj»ly  uunil>ered  on  the   tree  "SI" 

On  2.5  foot  <'Ottonw(HMl,  1,0(K)  feet  from  river,  direct! j'  back  from  A  82. 

On  2-foot  cotton wtKMl,  reference  tree  t«  A  82, 300  feet  from  river;  one 
of  a  group  of  scattering  tree*)  at  foot  of  prairie,  one-fourth  mile 
above  Springfield,  Dak 


On  3-foot  Cottonwood,  130  feet  from  river,  in  small  bottom,  just  above 
mouth  of  Lo8t  Creek,  2,000  feet  below  mouth  of  Baail  Creek,  1,400 
feetbclowK  152 

On  1.5-foot  twin  cottonwood,  50  feet  back  from  bank  between  willow 
flat  and  prairie,  380  feet  from  outer  e«lge  of  willows,  700  feet  from 
water,  three- fouitiis  mile  below  Running  Water,  Dak.  This  tree 
is  the  second  from  lower  end  of  group  of  large  cottonwoods  oppo- 
site and  below  Running  Water,  Dak 

On  1.7-foot  cottouwo<Mi,  in  willow  flat,  100  feet  from  edge  of  prairie, 
1,200  feet  from  outer  edge  of  shore  bar,  opposite  old  town  of  Nio- 
brara, Kebr.,  and  the   Dnitcd  States  water-gauge    at  Running 
Water,  Dak    

On  1.2- foot  elm,  on  bhiff  Mide,  in  ravine,  150  feet  above  ferry  landing, 
at  Running  Water.  Dak      

On  2.1.foot  cottonwwMl,  .JOO  feet  from  river,  25(i  feet  above  R.  B.  0  160. 
2,800  feet  In^Iow  landing  for  Niobrara^  Nebr. ;  the  appermoat  of  a 
group  of  largo  cottonwoods,  about  1|  miles  below  month  of  Nio- 
brara River,  Nebra^fka 

On  1.7fiK)t  red  elm,  on  bluff  side,  100  feet  from  river,  three-eighths 
luile  above  mouth  of  Niobrara  River,  Nebraska 


On  east  side  of  1.1-foot  cottonwood,  on  island,  500  feet  from  river,  at 
hea<i  of  opf^n  bar,  40  feet  weist  of  bench  .between  cottonwoods  and 
l>ar.  just  above  K  130,  14  miles  above  mouth  of  Niobrara  River. 
Nebi  a-ika    

On  1.3  fool  water  elm,  forking  9  feet  from  ground,  lone  tree  in  prairie 
behinrt  willow  bar,  180  feet  from  edge  of  high-water  bank,  850  feet 
fiom  edgo  of  bar.  oppuNtte  K  128.  N.  B.  —This  bench  is  ent>ueonsly 
nunilMTiMl  on  the  tree  "25" 

On  3-toot  elm,  2»K)  feet  fmni  bank,  270  feet  above  K  121, 1,270  feet  be- 
low mouth  of  small  stream,  oppoHit-e  A  58 

On  west  sideof  3. 5  foot  cottonwood,  460  feet  from  river,  near  south- 
ern line,  and  about  one-«iiijiTter  mile  b««low  the  bead  of  belt  of  small 
C4»ttonwood8  and  willows  between  river  and  prairie  opposite  and 
alxive  the  mouth  of  Chouteau  Creek,   800  feet  below  K  109 

On  I  toot  cut  (ou  wood,  on  side  of  bluff,  at  mouth  of  small  stream,  2,500 
feot  bolow  A  44.  back  from  K  100 

On  wertt  Hitle  of  2. 5- foot  cottonwood,  in  ravine,  120  feet  from  river,  800 
feet  below  K  96 

On  10-incbrod  elm,  in  ravine,  200  feet  from  river,  at  K  91 

On  west  Hide  of  3-foot  cottonwood,  on  upper  side  of  ravine  and  dry- 
water  course,  100  feet  from  river,  at  sounding  stake  P.  2,  about  700 
feet  above  A  3<i - 

On  1.7-foot  cottonwood.  at  foot  of  bluff,  210  feet  from  river,  at  point 
whcr*'  river  WvM  eomes  to  blnff  below  Yankton  Agency,  Dak 

On  l.:i  f«K>t  cottonwood  (one  of  a  group  of  three),  on  edge  of  high 
b.ink  behind  willow  bar,  225  feet  from  river.  300  feet  below  K  76, 
oue-lialf  mile  below  Yankton  Agency,  Dak     

On  northweHt  Hide  of  2-foot  cottonwootl,  on  edge  of  bench  between 
cottonwood  l>olt  and  prairie,  2r»0  feet  from  liigh-water  bank,  one- 
half  mile  from  outer  edge  of  shore  bar,  one  quarter  mile  above 
Yankton   Agencv,  Dak   

On  west  Hide  of  1..".  foot  ash,  160  feet  from  river,  800  feet  from  foot  of 
blutf,  opposite  A  28.  between  riverand  nmall  clump  of  wllows...... 

Ou  1. 3-toot  t « in  cottonwood.  on  blutl  wide,  30  feet  from  bank  in  mouth 
of  small  ravine,  aliont  1,(H)0  feet  below  A  24 

Horizontal  Inrrow  in  luwl  of  copper  l>olt  leailod  into  point  of  granite 
bowlder  wbi(;b  protrudes  from  bluff  on  east  side  of  small  ravine 
opening  on  the  river  200  feet  below  K  .52     

Horizontal  furrow  in  head  of  copper  bolt  leade<l  into  northeast  ex- 
posure of  large  mass  of  porous  rock  lying  under  the  bank  450  feet 
below  A  14 V'i'i il — 

On  1.3- foot  cottonwood.  at  foot  of  bluff,  near  lower  end  of  shore  bar, 
where  river  first  comes  to  bluff,  below  Fort  Randall,  Dak.,  640  feet 
alK)ve  K41 ••  ■  •  •  •  • 

On  8  inch  cottonwoo<l.  75  feet  from  edge  of  bank,  200  feet  from  river, 

550  feet  above  he:id  of  large  shore  bar,  920  feet  above  R.B.0  31... 

On  5  inch  twin  cottonwoo<l,  one  fork  of  whit:h,  its  top  cut  off,  forms 

the  bench,  200  leet  from  river,  25  feet  back  from  high-water  bank, 

opposite  A  8,  3  miles  below  Fort  Randall,  Dak 

On  1.7-foot  cottouwoo<l.  80  feet  from  high-water  bank,  150  feet  from 
river,  350  feet  below  heml  of  .shore  bar,  125  feet  below  R.  B.  0  24,  2 
miles  below  Fort  Randall,  Dak •••• 


806.676 
799.602 


801.036 
790.070 

891.506 

80L786 
820.718 

809.214 
81&813 


JfOec 

922.S 
920.4 


810.556 

81L440 
814.885 

814.391 

820.496 

822.568 
826.555 

823.557 
817. 870 

821.890 


9M.5 


09&8 


09&4 


M0.5 
941.7 

0A3.1 

044.9 
047.4 

051.0 

953.8 

955.6 
956.9 

960.6 
961.7 

063.0 


820.639 

063.4 

82a  333 

066.3 

834.417 

068.0 

850.031 

070.1 

830.669 

972.0 

83L914 

073.7 

834.644 

074.0 

837.082 

075.6 

838.020 

977.0 
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Ko. 


547 

(5) 

54S      (4) 
PortRADdidL 

549 

(3) 

550 

(2) 

551 

(1) 

552 

(W) 

558    (89) 
554    (88) 
"Wheeler. 
565    (87) 

554 

(84) 

557 

558 

(85) 
(84) 

550 

(83) 

^  560 

(82) 

561 

(81) 

562 

(74) 

563 

(78) 

564    (77) 
Bo0ebud 

545    (74) 

568 

(75) 

547    (74) 

Biioa  HlUs. 

648    (73) 

944    (71) 

674 

(70) 

571 

(69) 

57!!    (48) 

573  (87) 

SODOtA 

Island. 

574  (44) 

575  »  (45) 
974  i44) 

577  (48) 
WUto  Birer. 

578  (42) 


Deecription. 


On  south  side  of  2.1-foot  elm,  425  feot  from  river,  125  feet  below  shal- 
low dry  slough,  500  feet  above  R.  B.  0  20,  1  mile  below  Fort  Ban- 
dall,  Ut^L 

Top  of  fourth  course  of  masoury  above  foundation  at  northwest  cor* 
ner  of  north  wing  of  stone  building  used  as  '*  Christ  Church  "  and 
"  Echo  Lodge  No.  2,"  Fort  KandaU,  Dak.  A  cross  (+)  is  cut  into 
the  north  face  of  the  building  about  1  inch  below  the  bench 

B.  M.  "A" — cross  (+)  cut  into  top  of  foundation  at  southwest  comer 
of  south  wing  of  above  building 

On  1.5-foot  water  elm,  on  side  of  bluff,  iu»t  east  of  wagon  road  lead- 
ing np  from  saw-mill  at  landing  to  Fort  Kandoll,  Dak.,  about  300 
feet  from  river 

Gauge  B.  M.— nail  in  oottonwood,  on  bank  above  gauge  at  Fort  Ran- 

On  1.7-foot  white  elm,  forked  2  feet  from  ground.  120  feet  from  river, 
on  east  side  of  ravine  opening  on  river,  50  feet  above  sounding  stake 


On  4-inch  twin  white  elm,  10  feet  from  bank,  30  feet  from  river,  on  sid^ 
uf  blufi;  40  feet  above  small  ravine,  800  feet  above  A  2 

Ob  southwest  side  K^inch  elm,  on  Chicut  Island,  4,000  feet  above  its 
foot,  240  feet  from  river 

On  48-inch  cottonwood.  100  foet  from  river,  150  feet  above  R.  B.  0  676. . 

On  18-inch  burr  oak,  100  feet  from  river.  Just  below  dry  creok  bed, 
opposite  Wheeler,  Dak 

On  30-inch  elm,  225  feet  from  river,  at  edge  of  prairie,  lower  comer 
of  cornfield,  foot  of  shore  bar,  near  R.  461,  three-fuurthn  milo  above 
Wheeler,  Dak 

On  12-inch  cottonwood,  200  feet  from  river,  150  foet  from  foot  of  bluff, 
800  feet  above  R.  B.  0  640  - 

On  80-inch  cottonwood,  on  bluff  side,  800  feet  below  R.  451  

On  30-inch  dbuble  elm.  at  foot  of  bluff,  iiiHt  below  ravine.  200  feot 
from  river,  1,000  feet  below  foot  of  Little  Cedar  Island,  Dakota 

On  18-inch  cottonwootl,  2.')0  feet  from  river,  in  small  ravine,  opposite 
B.  B.  0  004,  and  foot  of  Hamilton  Ishiud,  Dakota 

On  18-inch  cottonwood,  300  feet  from  river,  700  feet  below  foot  of  bar, 
in  small  ravine,  500  feet  above  R.  B.  ©  58.5 

On  14inch  burr  oak,  100  feet  from  river,  on  ed|;e  of  bench,  100  feet 
from  foot  of  bluff,  in  scrub  timber  and  brush,  one-fourth  mile  above 
head  of  Island  No.  3,  Dakota 

G.  B.  M.  On  12-inch  cottonwood,  immediately  back  of  the  Laroche 
gange,  about  100  feet  from  bank 

On  24-inoh  cottonwood,  one  of  two  growing  together  at  foot  of  bluff, 
700  feet  above  R  B.  0  S.'ift,  2  miles  below  Ko»ebud  Landing,  Dakota. 

On  24-inch  cottonwood,  350  feet  from  river,  on  bank  of  small  creek,on^ 
fourth  milebelow  footof  island  opposite  Rosebud  Landing,  Dakota. . 

On  24-inch  cottonwood,  near  edge  of  bluff  bank,  150  feet  above  ware- 
house at  Rosebud  Landing,  Daktoa 


Eleva- 
tion. 


On  24-inch  elm,  125  feet  from  river,  on  south  side  ravine,  three-fourths 
mile  above  Bosebud  Landing,  Dakota 

^rizontal  furrow  in  head  of  copper  bolt  set  into  south  face  of  large 
rook  in  bank,  on  left  shore  of  river,  lust  below  the  tower  Bijou  hlil 
about  3  miles  above  Rosebud  Landing.  Dakota 

On  ngrth  side  36-inoh  cottonwood,  360  feet  from  river,  in  prairie 
on  west  side  of  dry  creek  bed,  400  (eet  above  R  373 

On  24-inch  elm,  250  feet  from  river,  300  feet  above  R.  370 

On  18-inch  cottonwood,  150  feet  from  river,  on  bluff* side,  800  feet  bo- 
low  R.  362 

On  24-inoh  cottonwood,  on  bluff  side  where  river  comes  to  bluff,  500 
feet  above  B.  350 

On  northwest  side  34- inch  cottonwood,  175  feet  from  high  water 
bank,  500  feet  from  river,  three-quarters  mile  below  foot  of  Sonora 
Island,  Dakota 

On  24*inch  cottonwood,  on  edge  of  bank,  behind  willow  and  sand 
bar,  on  south  side  Sonora  Island,  Dakota,  about  200  feet  above  its 
foot , 


On  18-inch  elm,  on  first  bench  back  from  river,  90  feet  from  bank,  50 
feet  from  foot  of  bluff,  800  feet  below  B.  343,  opposite  center  of 
General  Brooks'  Island,  Dakota 

On  12-inch  elm,  70  feet  from  river,  400  feet  below  R.  333,  erroneously 
marked  on  tree  "65'* 

On  30-hich  cottonwood,  on  bluff  side,  100  feet  from  river,  500  feet  be- 
low R.  B.  0  484 

On  12-inch  cottonwood.  200  feet  from  river,  on  right  bank  of  dry 
creek  bed.  opposite  R.  B.  0  477 

On  24-inoh  cottonwood,  200  feet  from  river,  500  feet  below  mouth  of 
dry  creek,  600  feet  above  A  68 

On  24-inch  elm,  on  side  of  blufl,  200  feet  from  river,  500  feet  above 
B.302 


Feet. 
839.489 


889.303 
886.450 

845.456 
842.705 

870.262 

842.592 

845.208 
848.810 

860.104 

859.583 

860.653 
863.992 

873.517 

873.415 

878.738 

887.295 
883.614 
887.  866 
884.300 
892.510 

900.477 

891.905 

891.588 
899. 082 

897. 282 

900.573 

901. 229 

901. 39G 

909.099 
911.448 
905.295 
906.280 
913. 517 
920.255 


Above 

the 
mouth. 


MUes. 
977.7 


97&8 


980.7 

981.8 

986.1 
990.4 

995.8 

904.7 

1,002.3 
1,004.2 

1,004.8 

1,  012. 0 

1.018.0 

1,023.8 
1,028.0 
i,  027. 4 
1,030.8 
1. 032. 2 

1,033.0 

1,035.2 

1. 036. 1 
1,037.0 

1. 039. 2 
1, 040. 2 

1.042.5 

1,043.2 

1,044.4 
1.04&9 
1,049.0 
1,05L0 
1,05&2 
1,059.3 
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Na 


Description. 


579  (61) 

580  (60) 


581  (59) 
Bral6  Agency 

582  (58) 

583(57) 

584(56) 

585  (55) 
ChAinberlain 

586(54) 

587(53) 

588(52) 

589(50) 

600  (49) 
Fort  Hale. 
501  (48) 

692  (47) 

&)3  (46) 
Fort  Thomp* 
son. 
504(44) 

595  (43) 
Fiah  Creek. 

596  (42) 

597  (41) 

598  (40) 
509  (39) 

600  (38) 

601  (37) 
Cul-de-sac 

Islaud. 

602  (35) 

603  (34) 

604  (33) 

605  (32) 
Big  Bend. 

606  (31) 

607  (30) 
008  (29) 

609  (26) 

610  (2?)) 

611  (23) 

612  (22) 

613  (21) 


614  (20) 
D'OrioD 

Island  No.  1. 

615  (19) 


On  15-lnch  cotton  wood,  on  bluff  side,  150  feet  below  R.  B.  0  437 

On  36.iuch  cotton  wood.  500  fi^et  from  river,  600  feet  from  foot  of  bluff, 
directly  opiMwtite  R.  B.  0  433,  600  feet  below  foot  of  Ida  Ree«  Isl- 
and, Dakota * 

On  30-inch  elm,  500  ftM»t  from  river,  400  feet  below  mouth  of  American 
Hi ver, 2, 5(M>  f«et eaHt of  Lower  Brul6  A jjeucy,  Dak 

On  Uineh  elm.  90  f»>et  from  bank,  in  brush  and  timber,  1,000  feet 
above  foot  of  Big  Ctxlar  iHland,  Dak 

On  18-inch  cotton  wo«m1,  in  ravine,  one  of  three  large  trees  125  feet  back 
of  faceof  blutts.  400  ftMH  Ut^low  R.  281 

On  24-iucb  ciHton^Kixxl,  500  feet  from  river,  opposite  Chamberlain, 
Dak.,  on  Big  (Jwlar  Island   

On  24-iuch  cutt()i»v»(M)d,  400  feet  Irora  river,  opposite  Chamberlain, 
Dak.,  on  Bin  <.U'dar  iHland 

G.  B.  M.  On  30  inch  olui.  .UK)  feet  from  river.  700  feet  above  Chicago. 
Milwaukee  and  Saint  Taul  li.  R.  freight  dejwt,  in  Chamberlain,  Dak 

On  30-inch  cotton w«K>d.  425  feet  from  lK»nk,  lone  tree  in  prairie,  oppo- 
8it«»  R.  274, 1  mih*  alM»v*i  (^Chamberlain,  Dak 

On  18  indi  burr  onk.  ^(>0  fct* t  froiij  river,  in  prairie,  one  of  a  group  of 
scattering  trtvfw,  500  iVot  above  A  56* 

On  south  8i«lo  of  24  inch  huiroak,  275  feet  from  river,  at  foot  of  bluff, 
about  1,000  f»Mt  brUiw  R.  265 

Horizon  t-.al  1  arrow  in  head  of  copper  bolt  l»\'»dBd  int*»  soap-stone  bluff, 
1.000  feet  above  foot  of  shore  b:ir.  1.000  feet  above  A  o2 

On  e^Ht  hidt'  14  inch  oak,  50  feet  uorthwcst  of  Commandant's  house, 
at  Fort  llale,  Dak 

North  end,  outer  ed^e  door-sill,  main  entrance,  east  side,  Command- 
ant's house,  Fort  Hale.  Dak 

On  36-iuch  cott«nwoo«l,  ou  south  bank  Zephyr  Creek,  100  feet  from 


Eleva- 
lioa. 


Feet. 

921.552 


Above 

the 
montb. 


nver 


On  12-inoh  elm,  200  feet  from  river,  on  west  side  of  ravine,  400  feet 
below  R.  234 


On  15-inch  elm,  on  left  bank  Camel  Creek,  400  feet  from  river,  550 
feet  above  A  42 

On  36-inch  cotiouwood,  on  bank  of  dry  creek,  400  feet  back  from  R. 
B.  0  304.  500  feet  above  A  40    

On  18  inch  cottou\vo«'d,  2.'>o  feet  from  h i^h- water  bank,  near  R  195, 
at  toiit  of  shore  bar  and  upper  end  of  tmiber  and  brush 

On  36-inch  cott4>iiwootl.  650  feet  from  river,  opposite  sounding-stake 
H  .5,  one  of  a  grou^>  of  four  largo  cottonwoo<lH  in  prairie 

On  22-inch  elui,  00  teet  Ironi  river,  at  foot  of  bluff,  at  lower  end  of 
woodeil  bottom.  300  feet  above  R.  185 

On  20iuch  cottonwood,  500  feet  from  river.  200  feet  from  high-water 
bank,  above  R.  B.  r.^  26«).  300  feet  alnive  f<H)t  of  bar,  opposite  A  34'. 

On  18-inch  cottonwotKl,  200  feet  from  river,  in  cottonwood  flat,  be- 
hind 20-fiM.t  sand  ridge.  1.300  feet  l>elow  A  312  

On  48-inch  doul»h'  cottonwood.  75  feet  south  of  foot  of  plateau, 270  feet 
from  river.  .'ioO  feet  below  R.  B.  0  230 


On  30  inch  cottonwood.  one  of  a  small  grove  on  bluff  slope,  1,600  feet 
above  A  3H.  l.ooo  tVet  above  R.  B.  0  231 

On  14-iuch  elia,  250  feet  from  river,  on  bluff  side,  600  fpet  below  R. 
154 ■.. 

"  O  "  cut  in  top  of  bowhler.  in  ravine,  100  feet  from  river,  at  R.  149. . . 

On  14-inch  cedar,  on  si<le  of  bluif,  in  ravine,  about  350  feet  below  B. 
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On  20-inch  cottouwo<Kl.  55  feet  from  river,  on  edge  of  bench.  50  feet 
from  base  of  hlutl  at  U.   120 

On  60  in«  li  rott«»nwood,  ;ioo  feet  from  river,  1,500  feet  below  mouth 
of  Medicinti  Knoll  <'rei'k.  Dak 

On  72-incli  j'ot  ton  wood.  1.000  feet  from  river,  250  feet  from  high-water 
b^nk.  ;iO(i  feet  below  R.  B.  0  183,  1^  miles  above  Medicine  Knoll 
Creek.  Dak 

On  50-inch  double  cottonwood.  on  side  of  bluff,  Indnnd  shore  bar,  50 
feet  from  blutTbank,  on«'  nuarter  mile  l»elow  R.  120  

*  O  "  cut  in  top  of  lar  i:e  iMJwhler  embedded  in  bank  at  R  118 

On  15-iuch  cottonwood,  'tOO  feet  fioni  river,  ou  bank  of  dry  creek, 
near  R.  B.  ()  15.) 

On  ri-inch  willow,  growing  from  side  of  bluff,  in  raivlue,  1,000  feet 
below  A  24' 

On  40-Juch  cottcnwocxl.  20  feet  from  south  bank  of  Cedar  Creek,  450 
feet  from  livin,  about  one-half  mile  above  loot  of  D'Orion  Island 
(No.  1 ),  Dakota 

On  southwest  side  20  inch  cottonwtKMl,  130  feet  from  river,  on  lower 
aide  dry  creek  l»e<l.  thrce-(iuart<^rs  n>ile  above  foot  D'Orion  Island 
(No.  l),'Daki»ta.  17.'>  fiet  above  R.  B.   -^  135 

On  20-inch  double  elm,  60  feet  from  river,  on  bluff  side,  350  feet  be- 
low R.  90 
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050.980 
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617 

(17) 
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619    (15) 


620 

(U) 
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632 

(12) 

623  (11) 
Koanean. 

624  (10) 

635 

(8) 

626 

(7) 

627 

(«) 

638 
628 

(5) 
(4) 

630 

(3) 

«1   (2) 
Ft  Pierre. 

632 

(1) 

DeBcrription. 


On  U^lDch  Cottonwood,  on  north  side  ravine,  just  above  R.  84,  120 

feet  from  river 

On  48-inch  cotton  wood,  on  liank  of  small  Htream,  1,500  feet  from 

river.  200  feet  from  high-water  bank,  1.000  feet  above  A  10* 

On  14*inch  elnit  forked  5  feet  from  groaud,  on  edjce  of  prairie  plateau, 

behind  narrow  belt  of  willows  and  cottonwoods,  3O0  feet  below  R. 

67,  about  9  miles  below  RmMoau,  Dak 

"O"  cat  into  Urge  granite  bowlder,  embe«lded  in  beach  at  foot  of 

Muff,  125  feet  from  river,  at  foot  of  shore  bar,  &0  feet  above  R.  fi. 
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On  15inch  cotton  wood.  300  feet  from  river,  300  feet  below  R.  B.  Q 
78,  1,000  feet  above  A  10 

"  O"  cut  in  top  of  lar^e  tlat  rock,  under  bank,  one-quartor  mile  be- 
low A  12'  t^ 

On  south  side  of  48-inch  triple  olm,  350  feet  from  river,  just  east  of 
dry  runlet,  shout  1^  loiles  below  Rosseaii,  Dak 

"  O  "  on  bowlder,  embedded  in  beach,  one-balf  mile  below  Rosseao, 
Dak 

"  O"  cot  in  top  of  bowlder,  embedded  in  dry  mule t,  1^  miles  above 
Roaaeau,  Dak.,  260  feet  from  bluff  bank 

On  72-inch  oottonwood,  branched  into  six  stems.  250  feet  from  river, 
one-onarter  milv  Im>1»w  foot  of  Farm  Island,  Dakota,  100  feet  below 
wood-yard. •- 

On  80-inch  oottonwood.  170  feet  from  river,  in  cotton  wood  timber.  Just 
below  foot  of  reach  of  blufiVi,  below  Fort  Pierre.  Dak 

On  15-inch  oottonwood,  on  bank  of  small  stream,  200  feet  from  river, 

opposite  A  6* 

On  12-inch  cedar,  on  binff  side.  200  foet  from  river,  500  feet  below  a  4 
On  10-inch  cedar,  on  slope  of  bliilf,  150  feet  from  river.  300  feet  above 

foot  of  La  Framboise  Island,  Dak 

*'0  "  cut  in  top  of  granite  bowJder,  on  side  of  bluff.  600  feet  below  S. 

23,  about  2|  miles  below  Fort  Pierre,  Dak 

On  sonth  side  12-inch  oottonwood,  5  feet  east  of  east  line  of  lot  on 

which  stands  G.  P.  Waldron's  dwelling,  and  35  feet  north  of  north 

line  of  Main  street,  Fort.  Pierre,  Dak 

On  east  side  of  18-inch  oottonwood,  50  feet  west  of  6.  P.  Waldron's 

dwelling  bouse,  20  feet  north  of  north  line  of  Main  street,  and  165 

feet  eaat  of  east  line  of  Dead  wood  street,  Fort  Pierre,  Dak 
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1. 1T2. 0 
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report  of  mr.  jab.  a.  8eddon,  assistant  enginber. 

Missouri  River  Commission, 

Saint  Louis,  Mo.,  June  20.  1888. 

Sir:  I  bave  the  honor  to  make  tbe  followiug  report  of  the  physical  data  depart- 
ment for  the  fiscal  year. ending  Jane  30, 1888. 

Ab  stated  in  last  annual  report  but  little  remained  to  be  done  in  the  regular  com- 
pilation of  tbe  data.  This  has  been  iiniBhed,  coiisiHting  of  the  compilation  complete 
iprith  tabulations  and  reference  maps  of  tweuty-foar  cross-sectionH  in  the  vicij^ity  of 
Flattsmouth,  and  forty-nine  cross-sections,  with  22  miles  of  slope  in  tbe  vicinity  of 
BiownyiUe.  In  addition  to  the  regular  compilation,  eleven  monthly  cross-sections  at 
Bismarck  have  been  plotted  on  the  regular  cross-section  sheets. 

Borings  at  Nebraska  City  previously  compiled  have  been  revised,  and  in  part  put 
in  shape  for  publication.  Also  ten  of  tbe  1879  discharge  observations  on  the  Missis- 
sippi Kiver,  at  Columbus,  Ky.,  used  in  last  annual  report  in  connection  with  the  Saint 
Cnarles  sediment  data,  and  in  wbich  errors  were  suspected,  have  been  recomputed 
and  found  to  have  been  in  error  about  as  there  indicated. 

Tbe  yearly  gange  sheets  of  1886  for  twenty  regular  gauges  have  been  reduced  and 
compiled  with  current  histories.  Also  bridge  gauge  records  received  from  Blair, 
years  1882  to  1887,  and  from  Rulo,  years  188^^  to  1887,  have  been  reduced  and  yearly 

faoge  sheets  compiled.  The  current  gauge  readings  have  been  plotted  as  received 
>r  a  check  on  the  observers,  and  errors  investigated. 
In  tbe  study  of  the  data  the  followiug  gauge  relations  were  plotted:  Sioux  City- 
Omaha,  1880;  Oroaha-PlnttKmouth,  1880:  PlattFniouth-PlatthUiouth  Bridge,  1886 and 
1887;  Glasgow-Boon ville,  1879  to  1885;  Boonville-.Jefferson  City,  1884  to  1886;  Boon- 
Tille-Cedar  City,  1881  and  1882;  Jefferson  City-Hermann,  1884  and  1885;  Hermann- 
Saint  Charles,  18^.    But  as  the  general  investigation  of  gauge  relations  and  the  va- 
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riatioDs  of  discharge  with  gauge,  mentioned  in  the  last  annnal  report,  was  inakiog 
it  more  clear  that  mean  discharge  curves  could  not  be  relied  on  to  determioe  the  dis- 
charge without  more  light  on  the  qnention  of  the  shifting  of  these  curves  from  time 
to  time  on  the  gauge  scale,  for  this  reason  the  special  plotting  of  the  Missouri  River 
gauge  relations  was  for  the  time  8t4)pped,  and  work  in  the  main  directed  to  several 
comprehensive  collections  of  various  classes  of  the  data. 

Distances  of  bench-marks  from  the  mouth  were  compiled  for  the  revised  list  of 
''Bench-marks  of  tli^  Missouri  River,  1888." 

All  available  data  in  regard  to  bridges  across  the  Missouri  River  were  compiled, 
such  as  elevations  of  the  extreme  high  waters  at  the  bridge  sites,  clearance  at  high 
water,  widths  of  spans,  and  actual  water  widths  between  spans  at  high  and  low  water. 

A  tabulation  was  made  of  all  dates  of  ice  closing  and  opening  of  the  river  from  Sioux 
City  to  Saint  Louis,  with  yearly  and  mean  diagrams  of  same,  for  office  record.  These 
diagrams  were  made  with  the  view  of  ultimately  showing  the  mean  climatic  iufln- 
ences  affecting  the  closing  and  opening  ol  the  river  from  point  to  point,  though  as 
yet  the  records  do  not  uniformly  cover  a  sufficient  time  for  tliis. 

With  the  gauge  and  slope  data  collected,  a  comprehensive  study  of  river  profiles  is 
in  progress.  At  locations  where  gauges  have  beeii  read  the  elevation  of  mean  higb 
water  has  been  determined  for  points  in  a  mean  high- water  plane;  and  with  this  a 
tabulation  of  the  extreme  hi^b  waters  of  1^84,  where  known,  and  of  1881  and  1883,  has 
been  made.  Also  a  tabulation  at  each  gauge  of  the  height  and  duration  of  all  tbe 
high  waters  above  the  mean  high-water  elevation,  with  diagrams  showing  the  hydro- 
graphs  of  such  crests  referred  to  this  as  a  datum  plane.  Also  at  all  the  ganges  tbe 
mean  normal  low  water  has  been  determined  for  points  in  a  mean  low- water  plane; 
normal  low  water  being  taken  .as  the  low  water  prior  to  the  blocking  of  the  river  by 
ice,  during  which  the  low-water  profile  is  very  irregular.  Between  these  points  at 
the  gauges  it  is  proposed  to  fill  out  the  profiles  of  mean  high  and  low  water  from  all 
the  slope  data  that  has  been  taken  on  the  river,  and  to  present  with  them  profiles  of 
bank  elevation  and  extreme  high  waters  as  nearly  as  poiisible.  The  work  of  filling  oat 
these  profiles  is  still  in  progress. 

Very  respectfully,  your  obedient  servant, 

James  A.  Sbddox, 
ds^Utant  Engineer, 

¥\T%i  Lieut.  Tiiko.  A.  Bingham, 

Corps  of  Engineers^  Secretary  Missouri  River  Commission, 
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annual  report  of  president  missouri  river  commission,  1887  '88. 

Missouri  River  Commission, 

Saint  Louis f  Mo,f  July  10,  1888. 

Gentlemen:  Work  under  the  construction  department  of  the  Commission  has  con- 
sisted  in  repair,  construction  and  care  of  plant,  and  in  the  construction  of  reveir' 
ment  work  at  Saint  Joseph  and  Kansas  City,  Mo.  All  construction  work  was  in  prog' 
ress  at  the  date  of  last  annual  report  and  was  continued  during  the  remainder  of  tho 
season  as  far  as  funds  wuuld  allow. 

At  Saint  Joseph  the  rip-rappiug  of  the  revetment  in  lower  Bon  Ton  Bend  was  com- 
pleted by  the  placing  of  557  cubic  yardn  of  rock,  and  some  3,000  cubic  yards  of  roclc 
were  placed  on  weak  points  in  tho  Ehvood  revetment.  The  steamer  Jlert  and  all 
the  large  barges  wore  sent  to  Kansas  City  for  use  at  that  place.  During  the  present 
season  the  whole  point  below  the  completed  revetment  at  Bon  Ton  has  cut  away,  and 
at  the  same  time  a  very  threatening  change  of  channel  has  taken  place  above  tho 
Saint  Joseph  water-works.  The  etVcct  of  tnese  changes  has  been  to  throw  a  strong 
current  along  the  unprotected  bank  betweeu  Belmont  and  the  head  of  the  Elwnod 
revetment.  The  protection  of  this  bank  should  be  undertaken  as  speedily  as  possible 
or  the  whole  of  the  Elwood  revetment  will  be  washed  out  and  lost.  The  nature  of 
these  changes  is  indicated  on  the  map  accompanying  the  report  of  8.  Waters  Fox, 
assistant  engineer  in  charge  of  the  Saint  Joseph  Division,  to  which  reference  is  made 
for  details,  Appendix  B  1. 

At  Kansas  City  the  unfinished  revetment  in  East  Bottoms  was  completed,  its  total 
length  being 9,oii5  feet.  Of  this  2.900  feet  were  constructed  during  the  present  fiscal 
year  and  6i<5  feet  of  work  of  the  prcvions  season  was  completed.  The  incomplete 
work,  done  prior  to  Juno  30,  18H7,  suffered  some  damage  during  the  high  water  of 
last  summer  which  was  made  good  in  the  fall,  and  there  has  been  no  furtner  trouble. 
On  September  22  work  was  begun  at  Little  Platte  Bend,  and  4,500  feet  of  bank  ta 
the  lower  end  of  the  bend  was  protected.    Tho  only  peculiarity  of  this  work  lay  in 
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le  fact  that  the  brash  covering  of  the  upper  bank  was  omitted,  the  stone  covering 
sing  laid  dfreetly  on  the  graded  bank.  There  is  a  considerable  gain  in  economy  by 
lis  method  and  tbe  grading  is  more  easily  and  effectually  done.  The  work  has  stood, 
elly  but  will  require  extension  up  stream  to  complete  it. 

The  dike  across  the  slough  at  the  lower  end  of  the  town  was  a  most  gratifying 
LCceaB.  The  accretions  have  been  enormous,  and  are  still  going  on.  It  will  be  ad- 
isable  to  raise  the  dike  so  as  to  bring  them  up  to  the  level  of  tbe  main  bank  more 
Medily,  but  I  think  that  tlie  East  Bottoms  work  is  secure  against  being  ilanlfed 
om  this  direction. 

Daring  the  flood  of  June  and  July,  1887,  Pest  Island  and  much  of  the  ba^  in  front 
*  Kansas  City  w^re  wasbed  away.  The  sand  thus  carried  off  was  dropped  in  the 
ide  river  in  front  of  the  East  Bottoms  and  almost  stopped  navigation.  When  dis- 
ivered  it  waa  too  late  to  do  anything  even  if  funds  had  been  available,  and  we  were 
>]iged  to  submit  to  the  annoyance.  One  tow-boat  was  kept  below  the  bar  and  one 
K>ve ;  the  barges  being  taken  across  both  ways  by  the  Melusinal  To  prevent  a  re- 
irrence  of  this  tronble,  I  think  it  will  be  necessary  to  put  in  silt-catching  dikes, 
>tb  in  front  of  Kansas  City  and  opposite  East  Bottoms,  to  remove  this  bar  and  pro- 
mt ItA  reformation. 

This  same  flood  caused  additional  small  breaks  in  the  Kaw  Bend  revetment,  which 
ere  repaired  in  the  fall,  but  further  damage  occurred  this  spring.  Some  of  these 
tter  breaks  were  repaired  by  the  railroad  companies  whose  tracks  were  endan- 
)red,  bat,  as  will  be  seen  by  Assistant  Yonge's  report,  the  lower  point  has  been  con- 
derably  eroded.  I  am  greatly  in  hopes  tbat  this  will  obviate  the  trouble  which  I 
link  is  ondoubtedlv  due  to  tbe  great  engorgement  of  the  river  at  this  point.  Tbe 
cession  of  the  bank  will  open  out  the  tnroat  of  the  gorge  and  allow  the  water  to 
cape  more  freely.  At  any  rate  notljiug  can  be  definitely  predicted  until  a  survey 
ith  cross- sections  can  be  made  at  high  water,  for  which  funds  are  not  now  available. 
None  of  the  other  work  on  this  reach  or  at  Saint  Joseph  has  shown  any  signs  of 
oakness. 

AH  of  the  rock  used  on  this  reach  was  procured  by  hired  labor  at  the  Wayne  City 
uarry  with  the  exception  of  a  few  hundred  yards  purchased  at  Quindaro.  Tbe 
iish  was  mainly  procured  at  points  below  Kansas  City.    Tbe  rock  had  to  be  towed 

I  average  distance  of  15  miles,  and  tbe  brush  an  average  distance  of  64.4  miles — all 
3  stream.  This  and  the  great  difficulty  of  getting  reliable  labor  has  much  enhanced 
le  cost  of  the  work. 

After  the  completion  of  field  operations  a  low- water  snrvey  of  the  reach  was  made. 

II  the  plant  used  was  hauled  out  on  the  bank  at  Quiudaro,  except  the  tow-boats 
hioh  were  wintered  at  Bushberg,  near  Saint  Louis. 

For  details  see  report  of  Assistant  S.  H.  Yonge,  division  engineer.  Appendix  B  2. 

CONSTRUCTION  OF  PLANT. 

The  fifteen  new  barges,  alluded  to  in  last  yearns  report,  were  completed  during  the 
imroer,  but  owing  to  low  water  in  the  Ohio,  could  not  be  brought  out  untilthis 
iring.    They  are  now  at  Bushberg. 

Very  respectfully,  your  obedient  servant, 

Chas.  R.  Suter, 
Lieut,  Col,  of  Engineers  J  U,  S,  A,y 

President  Missouri  River  Cammiasion, 
The  Missouri  River  Commission. 


Appendix  B.  1. 

report  of  MR.  8.   WATERS  FOX,  ASSISTANT  ENGINEER. 

Saint  Joseph,  Mo.,  June  30,  1888. 

Colonel:  I  bave  the  honor  to  submit  the  followiog  report  of  tbe  operations  under 
y  charge,  during  the  fiscal  year  ending  June  30,  l6f^,  A  map  of  tbe  river  in  tbe 
cinity  of  Saint  Joseph,  Mo.,  showing,  approximately,  the  channel  alignment  and 
le  changes  of  shore-line  during  the  year,  accompanies  tbe  report. 
The  completion  of  tbe  distribution  of  rock  on  tbe  mattress  constructed  last  year  in 
)n  Ton  Bend  and  the  distribution  of  3,000  cubic  yards  of  rock  on  tbe  Elwood  revet- 
ent  constituted  the  only  remaining  construction  works  contemplated  by  the  proj- 
t,  for  the  expenditure  of  the  available  balance  of  the  Saint  Joseph  allotment. 

X'"     rations  in  the  quarry  were  continued  until  July  23,  producing  3,493.42  cubic 
of  rock;  this,  with  thebalance  of  131.45  cubic  yards  on  hand  July  I,  was  placed 
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as  follows,  viz  :  On  Bon  Ton  roTetment  556.87  oobic  yards ;  on  the  Elwood  rdTstment 
3,068  oubio  yards.  The  former  work  was  completed  July  9;  the  latter  Jaly  2b. 
The  totalqnantity  of  rock  now  on  the  4,158  linear  feet  of  revetment  in  Bon  Ton  Bend 
is  10,174.30  cnbic  yards,  or  2.44  cabic  yards  per  linear  foot.  The  total  length  of  revet- 
meat  constructed  to  date  in  Bon  Ton  Bend  is  14,659  feet. 

Immediately  after  the  close  of  the  work  in  Elwood  Bend,  the  United  States  steamer 
Alert  and  fifteen  barges  (25  by  100  feet)  were  transferred  to  the  Kansas  City  Division. 

The  following  pieces  were  pulled  ont  of  the  river  at  this  point,  viz :  Qoarter-boat 
No.  5,  and  six  barges  (16  by  64  feet). 

A  shore-line  survey  of  Bon  Ton  Bend  was  made  September  14,  and  »  map  theroof 
submitted. 

Miscellaneous  special  duties,  assigned  to  me  from  time  to  time,  during  the  year, 
were  executed  ana  reported  upon  as  follows,  viz :  A  low-water  inspection  m  the  Saint 
Charles  Bridge  crossing  was  made  November  29-December  2.  A  report,  accompanied 
by  a  map  of  the  reach  and  cross-sections  of  the  river  was  submitted  under  dateof  De- 
cember 19, 1887.  A  standard  cable  gauge  was  established  on  the  bridge  at  Bnlo, 
Nebr.,  December  28,  and  a  report  thereon  submitted  December  29,  1887. 

The  clear  heights  above  high  and  low  water,  the  clear  spans  at  those  stages,  and 
the  elevations  referred  to  the  Saint  Louis  City  directrix,  of  the  bridges  at  the  fol- 
lowing points,  were  determined  February  20-28,  1888,  viz :  Omaha  (the  new  Union 
Pacific  Railroad  bridge),  Rulo,  GlaHgow,  Boonvlile,  and  Saint  Charles. 

A  design  with  estimate  of  cost  of  construction  of  submerge<l  spurs,  adapted  for 
use  as  a  bank  protection  in  Missouri  River  in  this  vicinity,  was  submitted  under  date 
of  March  17.  1888. 

A  line  of  check  levelfi|was  run  between  Miami,  Mo.,  and  De  Witt,  Mo.,  May  23|aQd  29, 
and  a  report  thereon  dated  June  4,  1888,  submitted. 

Attention  is  respectfully  called  to  the  following  changes  of  shore-line  as  shown 
approximately  on  the  accompanying  map. 

Under  the  persistent  action  of  the  main  current  of  the  river  the  larger  portion  of 
Grayback  Island  has  been  eroded  away,  and  the  light  deposits  in  the  old  bed  of  the 
river  exposed.  This  latter  yielding  freely  has  in  turn  uncovered  more  and  more  of 
the  npper  main  bank  of  Gladden  Bottom.  Under  the  peculiar  conditions  of  flow  that 
then  obtained,  this  bank  has  been  subjected  to  the  severest  reef  action,  and  has  re- 
ceded rapidly,  threatening  the  stability  of  the  reach  below.  Of  greater  immediate 
importance,  however,  is  the  bank  erosion  noted  in  Bon  Ton  Bend,  below  the  revet- 
ment. The  hhore-line  has  receded  so  far  that  the  current  is  delivered  against  the 
right  bank  at  a  point  below  the  pocket  in  the  bluff  line.  This  pocket  heretofore  (al- 
though not  in  the  interests  of  navigation)  has  been  instrumental  in  diverting  the 
main  flow  of  the  river  from  the  unprotected  bank  above  the  Elwood  revetment,  but 
having  become  inoperative  a  larger  and  increasing  percentage  of  the  discharge  of  the 
river  is  passing  down  the  right  chute.  The  island  has  been  greatly  diminished  in 
area  and  the  right  bank  eroded  somewhat;  the  old  rock  dike  at  E  has  been  flanked, 
so  that  there  is  a  considerable  draw  between  it  and  the  shore ;  about  300  feet  of  the 
revetment  below  it  has  been  destroyed. 

As  the  upper  shore-line  of  French  Bottom  recedes  the  right  bank  of  Belmont  Bend 
will  necessarily  be  snbjecteil  to  greater  scour,  and  the  early  construction  of  the 
revetment  from  E  to  D,  as  provided  in  the  approved  project,  made  imperative  if 
serious  loss  to  the  Elwood  revetment  is  to  be  avoided. 

At  one  stage  of  these  changes  a  very  considerable  portion  of  the  river  made  a  short 
crossing  from  the  bluff  above  Belmont  to  the  left  bank  on  the  lower  side  of  French 
Bottom,  causing  the  erosion  noted  there ;  during  the  recession  of  this  shore-line  the 
Elwood  revetment,  from  E  to  H,  was  subjected  to  violent  reef  action;  no  damage 
was  done  to  the  work  except  at  H,  where  a  small  pocket  in  the  shore-line  was  de- 
veloped. 

The  protection  of  the  npper  bank  of  Gladden  Bottom  is  not  contemplated  in  the  ap- 
proved project;  and  although  its  desirability  seems  now  apparent,  a  revetment  as  sug- 
gested in  my  first  project,  if  located  there,  would,  in  the  present  unstable  condition  of 
the  river,  be  liable  to  loss  from  flanking.  A  system  of  pile  training-dikes,  located  on  the 
right  bank  at  or  near  the  head  of  Gravback  Island,  with  a  view  to  training  the  cur- 
rent down  the  left  bank,  is  suggested  as  the  best  solution  of  the  problem.  In  the 
absence  of  an  accurate  survey  definite  plans  can  not  be  presented,  but  it  is  probable 
that  five  of  these  struct n res,  aggregating  1,000  feet  in  length,  and  costing  about 
$5,000,  would  be  found  necessary  and  sufficient. 
Very  respectfully,  your  obedient  servant, 

S.  Waters  Fox, 
Aaaiitimt  Engimeer, 

Lieut.  Col.  Chas.  R.  Suter, 

Carps  of  Engineers  J  U.  S,  J., 

.  President  Afissouri  River  Cammisnont  Saint  LomSg  Mo. 
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Appendix  B  2. 

KBPORT  OF  MR.   SAMUEL  H.  T0N6E,  ASSISTANT  ENGINEER. 

Kansas  City,  Mo.,  July  5, 1888. 

Colonel  :  I  have  the  honor  to  submit  my  report  for  the  fiHcal  year  ending  Jane. 
30,  1888,  for  improving  Miseouri  River  on  Kansas  City  Division. 

The  operations  conducted  on  this  division  consisted  chiefly  in  the  following,  viz : 
(1^  Extending  the  revetment  in  East  Bottoms,  below  Kansas  City,  Mo.,  and  com- 
pleting it  as  far  as  practicable. 

(2)  Constrnctiug  revetment  in  Little  Platte  Bend. 

(3)  Repairing  the  Kaw  Bend  revetment  of  1885. 

(4)  Repairing  the  East  Bottoms  revetment  of  1887. 

(5)  Strengthening  the  dike  at  East  Bottoms  constructed  during  the  spring  of  1887. 

construction  materials. 

SUme. — The  stone  nsed  in  construction  of  revetment  was  procured  chiefly  by  hired 
labor  from  the  quarrv  at  Wayne  City  Landing,  a  small  portion  being  procured  by 
purchase  in  open  marKet. 

The  hydraulic  stripping,  which  was  fully  described  in  my  last  report,  was  contin- 
ned  until  August  1,  at  which  date  about  7,000  cubic  yards  of  earth,  etc.,  had  been 
removed  by  this  method  since  June  25,  of  which  quantity  about  2,700  cubic  yards 
lodged  in  the  yard  in  front  of  the  quarry  face  and  had  to  be  removed  from  there  by 
the  use  of  scrapers  and  carts^  which  proved  a  very  difficult  task  on  account  of  being 
saturated  with  water  from  the  hydraulic  stripping,  and  added  largely  to  the  cost  of 
stripping. 

Two  IngersoU  drills,  sizes  E  and  FA,  respectively,  were  put  in  operation  July  19, 
and  continued  at  work  until  November  12,  when  the  quarrying  of  stone  was  discon- 
tinued. 

The  foreman,  who  had  charge  of  the  quarrying  ou  Saint  Joseph  Division  the  pre- 
eeding  season,  was  employed  on  this  work  in  order  to  take  advantage  of  his  experi- 
ence/ and  every  means  was  nsed  to  reduce  the  cost  of  procuring  stone,  which,  how- 
ever, was  not  accomplished  to  any  ^reat  extent,  the  stone  being  hard  and /tough,  the 
quantity  of  current  stripping  large  in  proportion  to  the  quantity  of  stone  produced, 
and  the  labor  being  even  more  transient  and  unreliable  than  during  the  preceding 
season. 

The  plan  pursued  in  quarrying  consisted  in  separating  from  the  ledges  large  masses 
of  stone  by  blasting,  as  many  as  twenty  8-ft>ot  holes  being  eoiuetiuies  fired  simul- 
taneously. These  masses,  which  contained  from  2  to  70  cubic  yards,  were  then  block- 
holed  and  broken  into  smaller  pieces  by  the  use  of  dynamite,  after  which  such  pieces 
as  were  not  yet  sufficiently  small  were  broken  by  hand  sledges.  The  total  quantity 
of  stone  procured  from  Wayne  City  quarry  amounted  to  16,768  cubic  yards,  the 

average  cost  of  which  was  $1.1242772  per  yard. 

> 

Statement  giving  the  cost  in  detail  of  stone  procured  hy  hired  labor. 


Applicatioii. 


Qiuir'7  priyflege. 
£xplo«ive8 


OU  for  pomp  and  driUs,  oto. 
Coal  for  stripping. 
Coal  for  drillini 
Stripping . . 
Qoairrying. 


>g 


Haoling  . 
Handling 


Cost  per  cnbic  yard. 


Labor. 


Total 


$0. 1554979 
.3963763 

.1026586 
.0929997 


.7475325 


Sabsistence. 


$0. 0517289 
.1318606 

.  0341507 
. 0309381 


.  2486784 


Total. 


$0.  0500000 
.0589611 

.0009536 
.0073187 
.  0108330 
. 2072268 

.1368093 
.  1239378 


1. 1242772 


llemarkfl. 


Includes   powder,    d  y  n  a  m  i  te, 
caps,  fuze,  and  exploders. 

Fuel  for  hydraolio  grader. 

Includes  bvdranlic  stripping. 
Includes   loosening,    drilling, 
bloclL-holing,  and  sledging. 

Loading  into  wagons,  unloading, 
and  piling  on  Mrges. 
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From  the  above  statement  it  appears  that  the  expensiye  items  of  cost  wei6  qaany- 
ing  and  stripping,  the  reasons  for  which  have  alresidy  been  stated. 

The  stone  procured  at  Wayne  City  quarry  was  towed  from  9  to  25  miles  to  the  dif- 
ferent works ;  the  average  length  of  tow  was  15f  miles. 

As  a  sufficient  quantity  of  stone  could  not  be  furnished  from  the  quarry  to  sapply 
the  needs  of  the  works,  there  were  purchased  1,164  cubic  yards  of  this  material,  deUv- 
ered  on  railroad  cars  at  Raw  Bend  at  $1.12i  per  cubic  yard,  and  700  cubic  yards  de- 
livered on  barges  at  Quindaro  at  95  cents  per  cubic  yard. 

The  stone  purchased  was  not  of  as  good  quality  as  that  procured  from  Wayne  City 
Quarry. 

The  total  quantity  of  stone  procured  by  purchase  and  hired  labor  amounted  to 
18,632  cubic  yards,  the  total  quantity  ased  was  19,000  cubic  yards,  Including  121  cable 
yards  procured  by  hired  labor  prior  to  June  30,  at  a  cost  of  |1.15i  per  cubic  yard,  and 
247  cubic  yards  donated  by  the  Kansas  City,  Saint  Joseph  and  Council  Blofb  Railroad 
Company  for  the  work  at  Kaw  Bend. 

The  average  cost  of  stone  purchased  and  procured  by  hired  labor  for  the  work  was 
11.1180147  per  cubic  yard. 

Willow  brush, — As  several  of  the  brush  patches  inspected  durins  the  spring  of  1887 
were  reported  to  be  of  large  area,  the  plan  of  sending  out  several  small  bmsn  parties 
was  departed  from  and  one  large  party  was  sent  out  instead.  The  procuring  of  brush 
was  attended  by  even  more  than  the  usual  difficulties.  The  brush  on  oneof  the  large 
patches,  estimated  to  contain  5,000  cords,  was  destroyed  by  an  incendiary  lire  and 
the  brush  of  another  patch  estimated  to  contain  the  same  quantity  was  taken  by 
contractors,  building  dikes  for  the  Wabash,  Saint  Louis  and  Pacific  Railroad  Com- 
pany. Consequently  the  large  party  could  not  work  to  such  advantage  as  had  been 
expected  and  bad  to  be  shifted  frequently  from  one  brush  patch  to  another,  in  ad- 
dition to  this  difficulty  the  brush  had  to  be  towed,  in  some  instances,  a  distance  of 
124  miles  up-stream,  all  of  which  made  the  supply  of  brush  irregular,  and  in  apme  in- 
stances the  construction  parties  were  compelled,  by  this,  temporarily  to  saspend  con- 
struction work  and  cut  such  brush  as  was  within  their  reach  in  order  to  be  able  to 
proceed  with  their  work. 

The  average  length  of  tow  for  all  brush  was  64.4  miles  up-stream.  The  question  of 
the  exhaustion  of  the  supply  of  willow  brush  within  reasonable  towing  distance  from 
this  point  and  the  attendant  difficulties  has  been  discussed  in  former  reports,  and  it 
is  thought  unnecessary  to  refer  to  the  matter  again  in  this  report. 

There  were  procured,  in  all,  5,956^  cords  at  an  average  cost  of  $1.75222  per  cord,  in- 
cluding all  ex{>enses  except  transportation. 

CONSTRUCTION  WORKS. 

Bei'etment  at  East  Bottoms.^The  work  of  revetting  the  bank  at  East  Bottoms  was  re- 
sumed August  2. 

The  revetment  of  6,135  linear  feet  of  bank  from  A  to  D  (see  Plate  11)  before  June 
30  was  completed  by  covering  about  243,000  square  feet  of  upper-bank  mat  with 
stone,  which  had  been  left  uncovered  on  account  of  inability  to  procure  a  sufficient 
quantity  of  this  material.  There  was  also  constructed  489  linear  feet  of  upper-bank 
mattress,  about  43  feet  wide,  overlapping  the  low-water  mattress,  constructed  daring 
the  preceding  June,  at  which  time  it  was  impossible  to  give  the  bank  the  proper 
slope  for  the  construction  of  upper-bank  mattress  on  account  of  the  June  flo^,  the 
surface  of  the  water  being  nearly  level  with  the  top  of  the  bank. 

The  revetment  was  then  continued  down-stream  for  a  distance  of  2,900  feet,  the 
upper  2,550  feet  from  D  to  £  being  of  the  same  type  as  the  adjoining  work,  con- 
structed the  preceding  season,  while  on  account  of  the  impossibility  of  procuring  a 
sufficient  quantity  uf  brush  for  completing  the  work  in  progress  the  lower  350  feet  of 
revetment  from  £  to  F  was  constructed  as  follows,  viz :  Small  piles  were  sunk  along 
the  hhore-line  about  10  feet  apart,  behind  which  loose  brush  was  laid  to  form  a  toe 
for  the  bank  and  to  which  the  transverse  cables  of  a  mattress  88  feet  wide  and  ex- 
tending 10  feet  up  the  bank  behind  the  piles,  or  to  an  elevation  of  about  4  feet  above 
low  water,  were  made  fast,  being  afterwards  carried  to  their  anchorage  on  top  of  the 
bank. 

On  account  of  the  insufficient  supply  of  stone  it  was  impossible  in  the  work  done 
after  June  30  to  cover  the  whole  fiu;e  of  the  bank  above  low  water,  and  some  of  the 
stone  which  had  been  previously  laid  above  an  elevation  of  ordinary  high  water, 
amounting  t.o  about  1,600  cubic  yards,  had  to  be  removed  and  used  in  completing  the 
covering  even  up  to  that  stage.  The  area  thus  covered  amounted  to  53,345  sqoare 
feet. 

In  the  case  of  the  lower  end  of  the  work,  for  the  same  reason,  a  portion  of  the  bank, 
amounting  to  about  16,000  square  feet,  could  not  be  covered,  and  abont  500  onbio 
yards  of  stone  will  be  required  to  complete  this  work. 
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Two  eonatraotion  parties  were  employed  on  this  revetment,  but,  for  reasons  before 
stated,  they  were  nnable  to  work  continuoasly  and  to  the  greatest  advantage. 

Daring  the  constraction  of  mattress  it  had  to  be  dropped  from  the  boat  on  two 
occasions  on  account  of  the  extension  timbers  of  the  mat-boat  being  broken  by  the 
pressure  of  the  strong  current. 

Mattress* weaving  was  completed  at  East  Bottoms  September  17.  On  September 
22  the  whole  construction  force  was  transferred  to  the  work  at  Little  Platte  Bend, 
the  covering  of  the  upper  bank  with  stone,  which  was  still  unfinished,  being  post- 
poned until  after  the  completion  of  Little  Platte  Bend  revetment. 

This  work  was  resumed  October  21  and  was  completed,  as  far  as  practicable,  on  No- 
▼ember  21,  when,  on  account  of  the  approach  of  winter,  construction  work  had  to  be 
sn^ended. 

'The  following  tables,  numbered  I,  II,  and  III,  give  the  details  and  cost  of  the  re- 
▼etment  at  East  Bottoms : 
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The  estimated  cost  of  completiDg  the  9,035  linear  feetof  revetmeDt  at  East  Bottoms 
by  placing  500  cnbio  yards  of  stone  on  the  slope  bank  above  low  water  is  1705.50, 
which  will  make  the  total  cost  of  that  work  $68,413.26,  or  an  average  cost  of  |7.5720 
per  linear  foot. 

LUtU  Plaiie  Bend  revetfnent — ^The  protection  of  the  bank  in  Little  Platte  Bend  be- 
came  imperatively  necessary  for  the  reasons  stated  in  my  last  annual  report.  As  the 
amoant  of  funds  available  for  this  work  (after  that  at  East  Bottoms  would  be  com- 
pleted) was  small,  it  was  found  impossible  to  construct  all  the  work  that  will  event- 
ually be  required  for  this  locality,  and  to  use  as  expensive  a  form  of  protection  as  the 
Quindaro  type  of  revetment. 

Alter  a  consultation  with  you  it  was  decided  to  protect  the  bend  from  L  to  C,  a 
distance  of  4,500  feet  (Plate  I)  by  a  partial  revetment,  similar  in  construction  to  the 
lower  350  feet  of  the  East  Bottoms  revetment. 

Small  piles,  spaced  10  feet  apart,  were  sunk  to  a  depth  of  12  feet  by  the  use  of  a 
water  jet  fro.u  one  of  the  pile-linkers,  so  as  to  follow  apx)roximately  the  contour  cor- 
responding to  the  stage  310  on  the  Kansas  City  gauge.  Loose  brush  was  next  laid 
behind  these  piles  to  prevent  the  toe  of  the  bank  from  sloughing  during  the  hydraulic 
grading,  and  also  to  even  up  the  shore-line.  A  woven  mattress,  about  88  feet  wide, 
was  next  laid,  extending  from  an  elevation  of  about  312  (Kansas  City  gauge)  into  the 
stream.  The  transverse  mattress  cables  were  first  attached  to  the  piles  and  then  car- 
ried to  the  top  of  the  bank  to  their  anchors. 

In  exceptional  cases  before,  but  usually  after,  the  mat  was  woven,  the  bank,  which 
in  this  locality  on  an  average  is  about  2  feet  above  the  ordinary  June  rise,  was  graded 
to  a  slope  of  about  1  on  2f ,  at  an  average  cost  of  ^.01784  per  cubic  yard  of  earth  re- 
moved, including  all  expenses. 

The  grader  conld  not  work  continuously,  as  from  time  to  time  large  areas  of  mat- 
tress could  not  be  sunk  immediately  after  it  was  woven  on  account  of  the  insufficient 
supply  of  stone,  and  had  to  be  left  afloat.  That  the  cost  of  grading,  in  spite  of  this 
difficulty,  is  small  is  to  be  attributed  to  its  being  done  after  the  mat  bad  been  woven, 
which,  in  connection  with  the  loose  brush  placed  along  the  water-line,  prevented  the 
toe  of  the  bank  from  sloughing.    Hydraulic  grader  No.  8  was  used  for  this  work. 

The  graded  bank  between  the  stagijs  of  about  309  and  32^)  (Kansas  City  gauge)  was 
covered  with  stones,  ooth  where  it  was  protected  by  mattress  and  where  not  so  pro- 
tected. As  the  stage  of  water  at  the  time  the  work  was  done  was  about  311,  the  area 
of  bank  between  this  stage  and  309  had  to  be  covered  under  water,  and  therefore  this 
part  of  the  work  had  to  be  done  at  random  to  some  extent.  The  stone  in  diflereut 
places  consisted  either  of  <|uarry  spalls  or  of  large  stone  covered  with  spalls,  or  of 
large  stone  only.  This  vanation  was  made  to  determine,  if  possible,  which  of  these 
would  afford  the  most  effective  protection  to  that  part  of  tno  bank  which  was  not 
covered  bv  mattress. 

The  sinking  of  piles  began  September  6  and  was  completed  October  2,  the  work 
being  suspended  for  several  days  on  account  of  a  rise  in  the  river.  The  greatest  num- 
ber of  pUes  sunk  in  any  one  day  was  49.  After  the  mattress  was  woven  the  piles 
were  sawed  off  even  with  the  top  of  it.  Three  parties  were  employed  in  weaving 
mattress,  which  work  was  begun  September  17  and  completed  October  20.  The  cover' 
ing  of  the  bank  with  stone  was  completed  November  5. 
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BepairB  to  Kaw  Bend  Revetment — During  the  spring  rise  in  March,  18B7,  aboat  350 
linear  feet  of  bank  mattress  in  Upper  Kaw  Bend,  from  T  to  S  (see  Plate  IV),  which 
had  been  constructed  in  September,  1885,  was  undermined.  The  cause  of  this  damage 
was  supposed  at  the  time  to  be  due  to  wat«r.  which  had  accumulated  on  the  low 
groand  back  from  the  bank  seeping  through  tue  bank  as  the  stage  of  water  in  the 
rivei  decreased. 

This  damage  was  repaired  the  following  April. 

During  the  June  rise  of  1887  the  revetment  was  again  undermined  in  places  between 
R  and  W.  Although  the  action  of  seep- water  has  no  doubt  had  some  effect,  as  sup- 
posed, the  principal  cause  of  the  trouble  appears  to  be  as  follows:  It  will  be  seen 
from  Plate  IV  that  the  thread  of  the  current  impinges  at  T,  where  the  water-way  has 
decreased  in  width  from  about  1,000  feet  in  October,  1885,  to  ^{85  feet  in  December, 
1887,  the  stage  of  water,  viz,  309,  on  the  K.  C.  gauge  being  the  same  for  both  dates. 

During  the  higher- water  stages  of  the  river  the  point  of  impact  shifts  from  T  towards 
W,  and  this  part  of  the  revetment  is  exposed  not  only  to  the  direct  impact  of  the  car- 
rent,  bat  also  to  the  undermining  effect  of  strong  eddies  pro<luced  by  the  irregular 
outline  of  the  bank.  These  forces,  in  connection  with  the  heavy  scour  in  the  con- 
tracted channel  daring  floods,  cause  the  concave  side  of  the  cross-section  to  take  a 
slope  steeper  than  that  of  stability  for  the  hue  material  of  which  the  bed  and  banks 
of  the  river  are  composed,  which  results  in  the  b.ii)k  being  undermined  and  in  the 
mattress  settling.  This  explanation  is  supported  by  the  fact  that  on  examining  the 
mattress  at  a  low  stage  of  water  it  was  found  to  be  pulled  apart  near  the  water-line 
and  in  a  few  instances  the  f-inch  transverse  cables  broken. 

The  damage  done  during  the  June  rise  was  repaired  in  November,  1887,  as  well  as 
the  funds  available  for  construction  work  would  admit  of,  l>y  tearing  out  or  burning 
the  bank  mattress  where  it  had  been  partly  undermined,  rcgrading  the  bank,  and 
constructing  1,400  linear  feet  of  mattress  about  37  feet  wide  extending  from  a  Htage 
of  315  beyond  the  shore  edge  of  the  old  mattress,  also  by  covering  the  sloped  bank 
with  stone. 

Repairs  were  also  made  from  a  to  5,  from  o  to  d,  from  e  to/,  and  from  g  to  h,  &t 
whicn  places  the  bank  mattress  had  been  slightly  damaged. 

These  latter  repairs  could  only  be  of  a  light  character,  on  account  of  a  lack  of  funds, 
and  consisted  in  placing  a  shingling  of  brush  fascines,  covere<l  with  stone,  liehind  the 
broken  mattress,  and  regrading  the  bank  with  shovels  and  covering  it  with  stone. 

Statement  giving  the  cost  of  the  repairs  made  at  Kaw  Bend  in  November^  1887. 


Item. 


Brash conls.. 

8Cooe cubic  yardH.. 

tinch  wire  cable pounds.. 
Inch  wire  cable do 


Cost  of  materials 

Coat  of  labor  and  sabflistence 

(  Tow-boat  and  dispatch-boat  senrice 

I  AdmiAistration  and  miscellaneous  expenses. 


Total  cost  of  repairs 


Quantity. 


511 
1,2:14 
1,785 
1,720 


Cost  per  item. 


$1.75222 
1.1180147 
.04667 
.05167 


Total  cost. 


$885.38 

1, 37a.  63 

aT30 

H8.87 


2, 447. 18 
2, 139. 64 

2, 552. 18 


7,139.00 


In  March,  188*<,  the  bank  mattress  again  began  to  settle  between  T  and  R  and  be- 
tween O  and  W. 

At  the  former  locality  this  action  was  of  only  temporary  duration,  and  the  damage, 
which  was  slight,  was  repaired  by  the  Kansas  City,  Haiut  Joseph  and  Council  Bluffs 
Railroad  Company  having  placed  in  the  break  a  shingling  of  brush  weighted  with 
stone.  These  repairs  were  made  by  the  railroad  company,  as  their  track  appeared  to 
be  in  danger  of  being  washed  away. 

From  O  to  W  the  revetment  has  been  entirely  washed  away,  and  on  Jane  29  the 
bank  had  cut  back  to  the  line  0-N. 

The  following  is  a  brief  review  of  the  history  of  the  works  in  Kaw  Bend  :  The  pro- 
tection of  the  bend  was  begun  in  1879,  in  which  year  about  4,400  linear  feet  of  light 
revetment  of  an  experimental  character  was  coustructed  near  the  middle  of  the  bend. 
By  October,  18-^,  about  75  per  cent,  of  this  work  had  been  destroyed  by  the  river,  but 
as  late  as  July,  1883,  the  shape  of  the  shore-line  in  the  concave  side  01  the  bend  was 
even  and  quite  favorable  for  being  protected  by  revetment.  The  appropriations  up 
to  1882,  however,  had  been  made  too  irregularly,  and  were  too  small  in  amount  to  do 
the  necessary  work  for  protecting  the  whole  bend. 

In  the  fakU  of  1882  this  part  of  the  river  was  placed  in  my  charge,  and  by  June  30, 
1883,  about  one  and  a  half  miles  of  bank  was  protected  by  revetment.    These  works 
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were  situated  near  the  middle  of  the  bend,  where  at  the  time  the  greatest  nee 
for  them  appeared  to  exist.  * 

Early  in  1883  a  project  for  completing  the  protection  of  the  bend  was  prepare 
owing  to  the  failure  of  Congress  to  make  appropriations  for  riTers  and  harbor 
year,  this  work  could  not  bo  proceeded  with,  and  the  opportunity  for  holding  the 
at  the  proper  time  was  lost.  The  work  was  not  resumed  until  the  spring  of  188 
meanwnile,  owing  to  the  extensive  erpsions  in  the  upper  p&rt  of  the  bend,  a  p 
the  work  constructed  in  1882-'83  was  flanked  by  theriver  and  destroyed,  and  the 
of  the  bend  entirely  changed  and  made  unfavorable  for  revetting. 

By  a  further  delay  the  conditions  would  probably  have  become  still  more  nnl 
able,  and,  besides,  the  interests  at  stake  made  it  desirable  to  prevent  the  format 
a  threatened  cut-off  by  the  river. 

The  experience  gained  by  the  failure  of  a  part  of  the  Kaw  Bend  revetment  i 
that  this  class  of  protection  work  can  not  be  depended  on  to  withstand  very 
impacts  of  the  current  or  to  be  effective  in  bends  of  short  radius,  at  least  wh< 
companied  with  such  other  unfavorable  couditions  as  iu  this  case.  It  is  qni 
probable  that  such  a  state  of  things  will  exist,  however,  when  the  protection  of 
IS  taken  in  hand  while  they  have  a  comparatively  regular  outline  and  are  of  af 
imately  even  curvature.  The  shore-lines,  channels,  eto.,  of  1882  and  1885  a1 
'Bend  are  shown  on  Plate  V. 

Eiiat  Botiomt  repairs, — On  account  of  the  extensive  erosion  of  the  right  ba 
East  Bottoms  during  the  past  few  years  the  river  has  become  so  wide  that  iti 
men  is  unstable,  and  during  middle  and  low  stages  of  water  the  channel  is  di 
and  constantly  shifting. 

In  the  latter  part  of  August,  1887,  a  reef  formed  near  the  lower  end  of  the  ] 
ment  constructed  the  preceding  June  (see  Plat«  III,  Fig.  2).  A  new  channel  o 
around  the  head  of  this  reef,  and  impinged  on  the  revetted  bank  at  an  angle  wi 
general  direction  of  about  40  degrees.  The  upper  end  of  the  reef  gradually  cut 
and  the  point  of  impact  correspoudingly  shitted  do wn>stB0am:  simultaneous] 
reef  widened,  reducing  the  width  of  the  chute  and  deepening  the  channel  aloi 
bank.  This  action  lasted  for  about  three  weeks,  and  as  a  result  the  flexible  ma 
below  the  water-line  settled,  and  the  bank  immediately  behind  it,  from  C  to  ] 
Plate  III),  a  distance  of  about  1,100  feet,  was  undermined. 

As  the  stage  of  water  decreased  the  chaunel  above  the  reef  shoaled,  the  ree 
cutaway  by  the  current  through  the  chute  following  the  bank,  and  the  undenn 
of  the  revetment  ceased. 

Soundings  made  September  7  showed  the  side  slopes  of  the  revetted  bank  1 
the  water  to  be  from  1  on  1^  to  1  on  |.  The  sketch  ^iven  on  Plate  III,  Fig.  1,  t 
the  change  in  shape  of  the  cross-section  in  the  vicinity  of  the  break  between 
2  and  September  7.  Upon  examining  the  mattress  at  low  water  ^t  appeared  in 
condition,  with  the  exception  of  being  torn  near  the  water-line. 

The  repairs  to  this  work,  which  were  made  iu  November,  consisted  in  bumi 
the  damaged  bank  mattress,  reu^rading  the  bank,  and  constructing  a  mattress 
feet  long  by  35  feet  wide,  exteuuing  from  an  elevation  of  mid-stage  out  over  the 
edge  of  the  old  mattress. 


Statement  giving  the  cost  of  these  repairs. 


Item. 


Bmsh cords.. 

Stone cubic  yards.. 

|-incb  wire  cable pouDds.. 

i-inch  wire  cable do... 


Cost  of  materials 

Cost  of  labor  and  subsisteuce 

<  Tow-boat  and  dispatcb-boat  service ( 

I  Administration  and  miscellaneous  expenses > 


Total  cost  of  repairs. 


Quantity. 


254 

186 

1,674 

1,720 


Cost  per  item. 


$1.75222 
1.1180147 
.04667 
.05167 


A  recent  inspection  of  this  work  showed  that  it  was  in  good  condition. 

Strengthening  the  dike  at  Ea^t  Bottxyms. — ^The  results  accomplished  by  the  dike  at 
Bottoms,  constructed  in  the  spring  of  1867,  are  entirely  satisfactory ,  the  chute  h\ 
been  almost  entirely  silted  up  by  deposits  both  above  and  below  the  dike  to  a 
of  about  314  (K.  C.  gauge). 

The  area  of  accretions  above  the  dike  amoonts  to  about  37  acres  and  below 


acres. 


S:««*iH/'^i'm4«,r*y^^/9a»;^duf.fX.^l>n^^j*i^''^ 


APPENDIX  VV — ^REPORT  OF  MISSOURI  RIVER  COMMISSION.    2369 

• 

DuriDg  the  fall  of  1887,  in  order  to  strengthen  the  dike  and  to  cause  the  accretions 
thron^hont  its  length  to  reach  a  uniform  height,  those  parts  of  the  dike  where  the 
deposit  was  light  were  filled  in  with  hav  rubbish,  weighted  with  sand  and  refuse 
stone,  at  a  cost  of  $365.  "^  ^ 

If  the  funds  had  been  available  for  the  purpose  it  would  have  been  desirable  to 
raise  the  dike  this  spring  to  a  stage  of  ordinary  overflow,  so  as  to  cause  further  dex)os- 
its  on  top  of  the  present  accretions. 

REPAIRS  TO  AND  CARE  OF  PLANT. 

In  order  to  be  able  to  store  the  boats  for  the  winter  at  Quiudaro,  Kans.,  it  became 
njecessary  to  extend  the  wayvS  and  to  make  cousiderable  repairs,  the  total  cost  of  which, 
lucladiog  all  expenses,  amounted  to  $2,773.71.  The  laying  up  of  the  boats,  86  in 
number,  began  November  1  and  was  completed  November  26,  at  a  total  cost  of 
$3,424.53. 

The  current  repairs  of  the  season  consisted  of  general  repairs  to  barges,  iucludiug 
calking,  tow-boats,  steam-laurch  Melusina^  machinery,  tools,  etc.,  the  total  cost  of 
which,  including  the  cost  of  the  maintenance  of  the^machine-boat,  administration, 
etc.,  was  $5,023.88.  The  total  cost  of  caring  for  plant  throughout  the  whole  year 
amounted  to  $8,293.85. 

SURVEYS. 

A  partial  survey  of  the  reach  was  made  in  July,  and  a  complete  survey,  including 
the  sounding  of  252  cross-sections,  during  November  and  December. 

All  of  the  works  coustructed  since  the  spring  of  1885  in  the  vicinity  of  Kansas  City 
-were  carefully  examined  during  the  past  month,  and,  with  the  exception  of  the  revet- 
ment in  Upi)er  Kaw  Bend;  before  referred  to,  proved  to  be  in  good  condition. 
Very  respectfully,  your  obedient  servant, 

Sam.  H.  Yonge, 
Division  Engineer. 
Lieut.  Col.  Charles  R.  Suter, 

Corps  of  Engineers^  U.  S.  A,, 

President  Missouri  River  Commission, 

BNG  88 149 
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BRIDGING  NAVIGABLE  WATEK8  OF  THE  UNITED  STATES. 


1.  Report  of  the  Board  of  EoglneerH  rel- 

ative to  the  construction  of  certain 
bridges  across  the  Missonri,  Missis- 
sippi, and  Illinois  rivers. 

2.  Bridge  across   Staten  Island  Sound, 

known  as  Arthur  Kill. 

3.  Report  of  Board  of  Engineers  on  Sen- 

ate Bill  No.  1850,  FifUeth  Congress, 
first  session,  to  authorize  the  con- 
struction of  a  bridge  across  the  wa- 
ters of  Arthur  KiU  at  or  near  the 
town  of  Westfield,  Staten  Island. 

4.  Highway  bridge  across  that  part  of 

the  waters  of  Lake  Champlain  ly- 
ing between  the  towns  of  North 
Hero  and  ^btirgh,  Vermont. 

5.  Bridge  of  the  Kansas  City,  Topeka 

and  Western  Railroad  Company 
across  Missonri  River  at  Sibley,  Mis- 
souri. 

6.  Bridge  of  the  Chicago,  Saint  Louis 

and  New  Orleans  Railroad  Company 
across  the  Ohio  River  at  East  Cairo, 
Kentucky. 

7.  Free  wagon  bridge  across  the  Cum- 

berland River  near  the  city  of  Nash- 
ville, Tennessee. 

8.  Bridge  of  the  Ohio  River  Railroad 

Company  across  Great  Kanawha 
River,  near  Point  Pleasant,  West 
Virginia. 

9.  Bridge  across  the  channel  of  the  De- 

troit River,  to  connect  Belle  Isle 
Park  with  the  mainland. 

10.  International   bridge   of   the    Sault 

Sainte  Marie  Bridge  Company  across 
Sainte  Marie  River, 

11.  Bridge  of  the  Nebraska  Railway  Com- 

pany across  Missonri  River  at  Ne- 
braska City. 

12.  Combined  railway  and  wagon  bridge 

of  the  Omaha  and  Council  Bluffs 


13. 


14. 


IS. 


Railway  and  Bridge  Company  across 
Missouri  River  between  Omaha,  Ne- 
braska, and  Council  Bluffs,  Iowa. 

Bridge  of  the  New  York  and  Long  Isl- 
and Bridge  Company  across  the  Eanl 
River  between  the  city  of  New  York 
and  Long  Island. 

Bridge  of  the  Ohio  Valley  Railway 
Company  across  the  Tradewater 
River,  Kentucky. 

Bridge  of  the  Sioux  City  Bridge  Com- 
pany across  the  Missouri  River  at 
Sioux  City,  Iowa. 
16.  Highway  bridge  of  the  Central  Rail- 
way and  Bridge  Company  of  Now- 
port,  Kentucky,  across  the  Ohio 
River,  between  Cincinnati,  ^Ohio, 
and  Newport,  Kentucky. 

Bridges  of  the  Georgia  Pacific  Rail- 
road Company  across  the  Sutifiower 
and  Yazoo  rivers. 

High  bridge  across  the  Mississippi 
River  at  Dubuque,  Iowa. 

19.  Bridge  of  the  Ohio  Connecting  Rail- 

way Company  across  the  Ohio  River, 
near  the  mcuth  of  Cork's  Run,  in 
Allegheny  County,  Pennsylvania. 

20.  Bridge  of  the  Georgia  Pacific  Rail- 

way Company  across  the  Tombigbce 
River  at  Waverly,  Mississippi. 

21.  Bridge  of  the  Memphis  and  Charleston 

Railroad  Company  across  the  Ten- 
nessee River  at  Chattanooga,  Ten- 
nessee. 

22.  Bridge  of  the  Kansas  City  and  Mem- 

phis Railway  and  Bridge  Company 
across  the  Mississippi  River  at  Mem- 
phis, Tennessee. 

23.  Reports  respecting  interferences  with 

navigation  by  bridges,  causeways, 
and  other  structures. 


17. 


18. 


W  W  I. 


REPORT  OF  THE  BOARD  OF  ENGINEERS  RELATIVE  TO  THE  CONSTRUC- 
TION OF  CERTAIN  BRIDGES  ACROSS  THE  MISSOURI,  MISSISSIPPI,  AND 
ILLINOIS  RIVERS. 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  D.  0.,  March  5,  1888. 

SiB:  I  have  the  honor  to  return  herewith  S.  275,  a  bill  "to  author- 
ize the  construction  of  bridges  across  the  Missouri  River  between  its 
mouth  and  the  mouth  of  Dakota  or  James  Elver,  and  across  the  Mis- 
sissippi River  between  the  port  of  Saint  Paul,  in  the  State  of  Minne- 
sota, and  the  port  of  Natchez,  in  the  State  of  Mississippi,  and  across 
the  Illinois  River  between  its  mouth  and  La  Salle,  in  the  State  of  llli- 
noiQf  and  to  prescribe  the  character,  location,  and  dimensions  of  the 
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than  50  feetabove  h.^h L.     ^^*'  ^"^  » 
^  That  all  bridgis  «of eTff /  ^^^-^ 
Hatte  Biver  and  oi3.      ..  ®  Missouri  Bi 

bridges  wuKSoJ^'^Jlr"'^  *>^  *^' 
••el-span  of  not  Im  than  4^'V*'°J'^?«  «P»" 
over  the  water-wav  fn  hP  ^  *^'  «lear  cJ 
feet,  and  aS^iJ  ef,^^,^*!?!  I  *"^'  «'»»''"< 
feet  aBove  high-w^rnSi''*""  *  «'«»-  ^^ 

Bi^r  s^Te  hTgi  Sidfeir^'ti^  ^^^  b«' 
spans  to  have  a  dear  c  tr*''  "^broken 
less  than  55  feet  aholf  k^"?®'"'^*-^  of  400  fe< 

All  higbhml^olL:^^7,^^'^  "lark. 

Missoun^nd  ov^^thl  r.Jin*'  .^^'««'««JPPi  Bive 

•More  channe^Sn8  ei. ,  h  ^^•*"*^  ^^  l^'ai" 

way,  and  not  Ss  tKS  S'"^  °«t  !«««  tl 

and  the  clear  head  r^m     ""f  "^'^^^  head-roo 

than  55  fee*  proWdeH  J'!?"''  ^^'^^'^  *»"»-  < 

shall  give  a  le^ss  S^'  ZTla  f  *.' V"^ 

All  low  bridges  withlWTi      ."  ^®  *«et  abov 

more draw-opSffTof  nni'f  ^'^r^^entionei 

addition  to  said  JSwl^  *'*^*  *''*°  200  feet 

•nore  fixed  chann«?r;,o'^°'"^«  *"  said  lovr 

channel-wayfte??- EVS  ""^^'"^  "«* 
give  a  clear  head-room  nf,   4.*?®  «"Per8tructu 

provided  that  an  s^a,?,  S^VT  ""a^  ^0  feel 

f  to  afford  the  gSe,t  noS  ^'^^  *°*^  ^^^^  ^ 
draw-openinirs  of  in^  k^T'"^'®  a«comaiodatic 
••ear  shore  "^LvdeTattf  f"?*"'  '^  P-^t 
characteristic  of  tS  loStf,^  '"  ^«  ''^  *  '" 
be  not  injured  thereh^  ^.1  f  ^  require,  and  th 
the  draw-openings^iV  te  t°f  ^^^  «f  the  flxet 
adjaoent  draw-openSof^2^  J^^l^'  Provided 
may  be  substituted  if  fLfnf^'^*®*«'»  one  d 


may  be  8ubsti"uS°l??f  ""■  !^  ^^^^  «*« 
nroriri^-i  "„_  "\^"?y  the  interests  of  n^ 


nA.Trirvrk^«^^ 
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than  500  feet  clear  chanuel-way,  all  other  spans  to  have  clear  channel- 
way  of  not  less  than  400  feet,  all  spans  to  have  clear  head-room  of  not 
less  than  55  feet  above  high-water  mark. 

Bridges  between  the  Eads's  Bridge  at  Saint  Louis  and  northern  limit 
of  the  city  to  be  high  bridges  with  nnbroken  and  continuous  spans, 
not  less  than  500  feet  clear  channel- way  and  not  less  than  55  feet  clear 
head-room  above  high-water  mark.  The  remaining  portion,  if  any, 
over  the  river-bed  to  have  not  less  than  300  feet  clear  channel-way, 
and  may  have  such  reduced  head-room  as  may  be  determined  by  the 
Board  of  Engineers  elsewhere  provided  for. 

Bridgesover  the  Mississippi  Eiver  between  Eads's  Bridge  and  mouth 
of  the  Ohio  River  to  be  high  bridges  with  unbroken  spans,  one  chan- 
nel-span of  not  less  than  650  feet  in  the  clear,  other  spans  to  have  not 
less  than  500  feet  clear  channel- way,  and  all  spans  not  less  than  65  feet 
above  high-water  mark. 

It  will  be  seen  that  the  Board  was  unable  to  decide  upon  the  width 
of  channel-spans  for  bridges  between  the  mouth  of  the  Ohio  River  and 
Natchez,  IViiss. ;  but  recommends  that  all  other  spans  shall  have  a  clear 
channel-\V^ay  of  not  less  than  600  feet,  and  that  all  spans  have  a  clear 
head-room  of  not  less  than  70  feet  above  high-watermark. 

This  office  approves  the  recommendations  of  the  Board  so  far  as  they 
apply  to  all  bridges  over  the  rivers  enumerated  in  the  bill,  except  the 
portion  of  the  Mississippi  River  below  Cairo. 

The  Mississippi  River  Commission,  in  considering  a  bill  to  bridge  this 
river  at  Natchez,  recommended  not  less  than  750  feet  for  the  length  of 
the  channel-span,  and  in  a  report  upon  a  bridge  at  Memphis,  copy  here- 
with, recommended  a  channel-span  of  1,000  feet  at  that  place,  the 
lengths  of  these  spans  being  determined  by  the  existing  local  condi- 
tions and  the  necessities  of  navigation  at  the  localities.  The  Commis- 
sion also  recommended  that  both  of  these  bri(\ges  should  have  a  clear 
headway  of  75  feet  above  high  water. 

This  office  is  of  the  opinion  that  all  bridges  erected  over  the  Missis- 
sippi, between  the  mouth  of  the  Ohio  and  Natchez,  should  have  at 
le.ast  75  feet  clear  headway  above  high  water.  As  the  physical  feat- 
ures of  the  river  and  its  banks  vary  materially  in  this  portion,  it  seems 
impossible  to  fix  upon  a  length  of  channel-span  which  will  bo  sufficient 
for  navigation  at  all  localities  without  requiring  an  unnecessary  length 
at  some,*which  would  be  an  undue  ^hardship  upon  the  companies  pro- 
posing to  construct  a  bridge  at  these  Utter  places.  It  is  therefore 
deemed  best  to  leave  the  length  of  the  channel-span  to  bo  required  for 
the  consideration  and  determination,  with  the  approval  of- the  Secre- 
tary of  War,  of  the  Board  of  Engineers,  provided  for  in  section  19  of 
the  proposed  substitute  for  the  bill.  It  is  therefore  recommended  that 
section  18  of  the  same  bill  be  changed  to  read  as  tbllows : 

Sec.  18.  That  all  bridges  authorized  by  this  act  over  the  Mississippi  River  between 
the  nioath  of  the  Ohio  River  and  Natchez,  Miss.,  shall  bo  high  bridges  with  un- 
broken and  continnous  spans,  having  at  least  one  channel-span  of  the  width  to  be 
prescribed  by  the  Board  of  Engineer  Officers  provided  for  in  the  following  section 
(19)  ;  all  other  si)au8  over  the  water-way  to  have  a  clear  channel-way  of  not  less  than 
six  hundred  feet,  and  all  said  spans  shall  have  a  clear  head-room  of  not  less  than 
seventy-five  feet  above  high-water  mark. 

In  view  of  the  importance  of  this  report  to  the  general  subject  of 
bridging  navigable  waters  it  is  respectfully  suggested  that  its  printing 
be  recommended. 

Very  respectfully,  your  obedient  servant, 

J.  0.  DUANE, 
Hon.  William  C.  Endicott,  ^^ig.  Gen.j  Chief  of  Engineers. 

Secretary  of  War. 


REPORT  OF  BOARD  OF 


■ifSa 


Saint  Lot 

Sir  :  The  Board  of  Engineer  Officers 
No.  1,^  dated  "  Headquarters  Corps  of  Eu\ 
Washington,  D.  (J.,  January  10, 1888,^  to  coi 
bill  No.  275,  Fiftieth  Congress,  first  sessioi 
ary  16,  1888,  and  remained  in  session  till 
They  then  adjourned  to  allow  of  the  colh 
The* Board  met  again  on  the  27th  of  Jauui 
till  and  including  January  30,  when  they  M 
this  time  the  Board  have  gone  very  careful£ 
them  for  consideration,  and  have  sought  1 
information  to  guide  them  in  their  final  conclu 
sideration  was  prepared,  in  essentially  its  p 
during  the  period  which  has  elapsed  since  tl 
and  experience  have  been  obtained,  not  then 
of  general  and  special  legislation  bearing  ( 
been  enacted.  The  Board  have  felt  that  in  a 
widespread  and  important  interests  as  the 
all  such  matter  as  experience  has  shown  tc 
eluded.  They  have,  therefore,  felt  it  their 
changes  in  the  bill  and  also  to  recommei 
points  of  importance  not  embraced  in  the  oi 

The  great  majority  of  these  changes,  at  lei 
"general,"  are  based  upon  recent  general 
bridges,  notably  the  general  law  for  bridges 
all  other  cases  the  changes  recommended  ai 
shown  to  be  desirable  or  necessary.  The  nu 
tions  recommended  has  been  so  great  that  1 
the  entire  bill,  and  recommend  the  inch 
original.    In  order  tlia* 
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Datural  coDdition,  and  as  snsceptible  of  improvement,  as  many  portions 
of  the  river  below  Saint  Paul. 

^^Across  the  Illinois  Eiver,  between  its  mouth  and  La  Salle,  in  the 
State  of  Illinois,"  is  changed  to  <<  across  the  Illinois  and  Des  Plaines 
rivers,  between  the  month  oT  the  Illinois  and  the  city  of  Joliet,  in  the 
State  of  Illinois.''  The  present  project  for  the  improvement  of  the  Illi- 
nois River,  upon  which  the  United  States  Governhient  and  the  State 
of  Illinois  have  for  many  years  been  engaged,  contemplates  a  system  of 
slack  water  navigation  with  locks  350  feet  by  75  feet,  as  high  up  as 
Johet,  thence  by  canal  along  the  most  feasible  route  yet  to  be  deter- 
mined on  to  Lake  Michigan.  The  requirements  for  navigation  will, 
therefore,  be  the  same  from  La  Salle  to  Joliet  as  for  the  other  portions 
of  the  Illinois  River. 

In  this  connection  the  Board  desires  to  call  attention  to  the  fact  that 
the  upper  limit  for  the  application  of  this  bill  on  the  Missouri  River  is 
fixed  at  the  month  of  the  Dakota  or  James  River,  in  Dakota,  and  near 
the  town  of  Tankton,  while  the  Jower  limit  on  the  Mississippi  is  fixed 
at  the  port  of  Natchez,  Miss.  The  reason  for  selecting  these  Hmits  is 
not  apparent.  So  far  as  the  Missouri  River  is  concerned  there  is  no 
change  of  importance  in  its  physical  characteristics  until  the  rocky  por- 
tion of  the  stream  above  Fort  Carroll  is  reached,  and  the  Board  are  de- 
cidedly of  the  opinion  that  the  provisions  laid  down  for  that  portion  of 
the  stream  above  the  mouth  of  the  Platte  should  be  made  applicable 
as  far  up  as  Fort  Benton,  thie  head  of  navigation.  With  regard  to  the 
southern  limit  on  the  Mississippi,  the  Board  consider  that  there  is  no 
physical  change  in  the  stream  of  consequence  until  after  Red  River  is 
passed,  and  that  the  conditions  governing  bridge  construction  for  the 
Lower  Mississippi  would  not  need  modification,  at  least  as  far  down  as 
Baton  Rouge,  where  the  blufifs  end,  possibly  not  until  New  Orleans  is 
reached  and  ocean  shipping  met  with.  Here  it  is  possible  that  some 
modification  might  be  necessary  or  desirable. 

Section  1. — In  this  section  has  been  added,  "  when  public  necessity 
so  demands.''  The  Board  consider  that  all  bridges,  no  matter  how  care- 
fully located  or  planned,  are  more  or  less  obstructions  to  navigation 
and  while  it  is  doubtless  proper  that  the  latter  interest  should  give  way 
to  a  certain  extent  when  a  bridge  is  a  public  necessity,  yet  it  does  not 
seem  right  that  this  hardship  should  be  imposed  unless  the  general 
interests  imperatively  require  it  This  consideration  is  of  especial  im* 
portance  in  case  of  the  duplication  of  bridges  at  any  locality.  It  is  a 
known  fact  that  in  several  cases  the  construction  of  bridges  has  been 
contemplated  where  such  construction  was  not  a  public  necessity,  and 
where  the  additional  obstruction  to  the  interests  of  navigation  would 
have  been  serious,  without  any  compensating  advantage  to  the  general 
public. 

There  has  also  been  added,  "  at  points  where  said  construction  will 
not  materially  affect  the  interests  of  navigation."  This  clause  is  found 
in  all  the  recent  bridge  acts  for  the  Upper  Mississippi  River,  and  is  an 
important  one.  There  are  some  points  where  the  construction  of  a 
bridge  would  be  almost  a  bar  to  successful  navigation,  whereas  at  other 
points  in  the  vicinity  a  bridge  would  not  be  so  serious  an  obstruction 
as  to  prohibit  its  construction.  In  such  cases  it  seems  proper  that  the 
authority  to  construct  shall  only  apply  to  the  localities  where  regard  for 
the  navigation  interest  will  best  justify  the  construction.  An  addition 
has  also  been  made  to  the  description  of  the  portions  of  the  rivers  over 
which  the  authority  under  the  bill  extends  by  repeating  the  limits  as 
given  in  the  title  of  the  bill. 
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Another  addition  is  as  follows,  viz,  "  and  hereafter  no  bridges  shall 
be  built  over  said  rivers  within  said  limits,  except  under  said  provisious 
and  requirements.''  Heretofore  a  number  of  bridges  within  the  limits 
contemplated  by  this  act  have  been  erected  without  the  authority  of 
Congress,  and  po  law  exists  for  the  prevention  of  such  constructioD. 
Many  of  these  bridges  have  proved  serious  obstructions  to  navigation. 
As  the  object  of  ttie  present  act  is  to  prevent  the  unnecessary  obstruc- 
tion of  navigation  by  bridges  improperly  located  or  constructed,  it  would 
seem  proper  that  such  unnecessary  obstruction  be  prevented  by  pro 
hibiting  the  construction  of  all  bridges  which  do  not  conform  to  the 
requirements  of  this  act.  Without  this  requirement  it  would  result  tbat 
those  who  obtain  authority  for  their  action  will  be  subject  to  more  re- 
strictions than  those  who  do  not,  and  the  act  will  be  practically  value- 
less. 

Section  2. — Only  such  changes  are  made  here  as  were  necessary  to 
make  the  numbers  correspond  to  the  sections  of  the  bill  as  amended  by 
the  Board. 

Sections.  Some  few  changes  have  been  made. in  the  definitions  of 
terms  of  frequent  occurrence  in  the  bill,  which  were  considered  neces- 
sary for  a  better  understanding  of  the  ideas  they  were  intended  to 
express,  or  where  it  was  thought  the  language  used  might  give  rise  to 
misunderstanding  or  controversy.  Throughout  the  bill,  aa  now  sub- 
mitted, many  changes  have  been  made  in  the  wording  in  order  to  have 
the  phraseology  correspond  with  the  definitions  given  in  this  section. 

Section  4. — This  section  is  section  7  of  the  original  bill.  The  principal 
change  to  be  noted  is  that  the  provision  requiring  through-spans  is  left 
out,  as  being  unnecessary  and  sufficiently  covered  by  other  provisions 
in  the  bill. 

Sectionr  5  in  the  original  bill  is  omitted  as  unnecessary,  as  the 
Board  consider  draw-spans  in  high  bridges  undesii'able  and  generally 
impracticable.  This  subject  is  fully  discussed  in  the  special  sections 
where  it  occurs. 

Section  5. — This  section  is  section  6  of  the  original  bill.  The  prin- 
cipal change  to  be  noted  is  that  the  Board  have  attempted  to  do  away 
with  the  idea  of  prescribing  how  the  opening  or  openings  through  low 
bridges  shall  be  made.  It  is  sufficient  for  navigation  purposes  to  know 
that  an  opening  or  openings  of  the  prescribed  width  will  be  available 
when  required  for  the  passage  of  river  craft,  and  the  method  of  effect- 
ing such  openings  should  be  left,  as  far  as  possible,  to  the  judgment 
of  the  builders  of  the  bridge,  subject  to  the  revision  provided  for  in 
this  act. 

The  amended  section  also  requires  that  draw-openings  shall  be  vis- 
ible for  a  distance  of  not  less  than  one  mile  above  the  bridge.  Safety 
requires  that  descending  boats  or  other  craft  should  be  able  to  know 
certainly  whether  the  draw  is  open  or  shut  a  sufficient  time  before 
reaching  it,  to  admit  of  stopping  or  landing,  should  either  be  necessary. 
It  also  requires  that  so  far  as  practicable,  and  when  in  the  interests  of 
navigation,  all  bridges  should  be  located  above  important  landings. 
The  reason  for  this  lies  in  the  fact  that,  with  a  bridge  located  just 
below  a  landing,  boats  coming  to  or  leaving  the  same  would  be  in 
great  danger  of  being  injured. 

It  is  further  provided,  that  in  certain  cases  where  river  craft  might 
obstruct  the  passage  through  or  under  the  bridge  by  landing  in  too 
close  proximity  thereto,  the  right  to  do  so  should  be  extinguished  by 
the  owners  of  the  bridge.  This  provision  occurs  in  the  general  bridge 
law  for  the  Ohio  Biver^  and  seems  to  the  Board  a  proper  one  to  Intro- 
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(luce  here.  The  additional  draws  provided  for  in  the  bill  to  accomplish 
this  object  would  probably  be  much  more  expensive  and  generally  im- 
practicable. 

Section  6. — In  line  11,  section  6,  of  the  original  bill,  for  "bridge"  has 
been  substituted  "span  or  spans,^  as  there  can  be  no  objection  to  the 
movement  of  trains  over  any  portion  of  the  bridge  other  than  the  draw- 
opening.  Lines  12  and  13,  "  or  of  boats  through  said  draw,"  is  omitXed 
as  unnecessary,  such  delay  being  considered  of  extremely  improbable 
occurrence.    The  rest  of  the  section  is  unchanged. 

Section  7. — This  is  section  8  of  original  bill.  An  additional  require- 
ment is  introduced  to  the  effect  that  the  axis  of  the  bridge  shall  be  as 
nearly  as  may  be  at  right  angles  to  the  current.  This  is  deemed  impor- 
tant, to  prevent  the  construction  of  bridges  very  oblique  to  the  direction 
of  the  current,  which  are  not  considered  safe  for  navigation.  The  pro- 
hibition of  riprap  in  channel  or  draw  spans  is  extended  to  all  spans,  as 
experience  has  shown  that  its  use  is  never  necessary,  except  as  a  remedy 
for  improper  construction,  and  its  presence  always  affects  the  water- 
way and  may  unduly  increase  the  velocity  of  the  current  at  the  site  of 
the  bridge.  This  section  also  requires  the  removal  of  this  and  all  other 
obstructions,  under  the  Secretary  of  War^s  direction,  by  aqd  at  the  ex- 
pense of  the  company  or  persons  owning,  controlling,  or  operating  the 
bridge. 

Section  8. — This  is  a  new  section  intended  io  regulate  the  character 
of  the  approaches  and  other  parts  of  the  bridge  with  especial  reference 
to  their  bearing  on  the  flood  discharge  of  the  river. 

Section  9. — Is  new  and  covers  the  case  of  any  bridge  erected  in  the 
near  vicinity  of  an  existing  bridge.  In  this  case,  if  the  general  require- 
ments were  strictly  followed,  there  might  result  a  very  serious  obstruc- 
tion to  navigation. 

Section  10. — This  is  section  9  of  the  original  bill  somewhat  amended 
and  enlarged,  so  as  to  require  the  building  and  maintenance  of  all  such 
accessory  works  as  may  be  necessary  to  overcome,  to  as  great  a  degree 
as  possible,  the  obstruction  to  navigation  caused  by  the  construction 
of  bridges.  In  its  present  shape  the  section  conforms  more  closely  to 
existing  laws  on  the  subject  which  it  covers. 

Sections  11, 12  and  13. — These  sections  replace  numbers  10  and  11  of 
the  original  bill.  The  divisions  introduced  are  the  mouths  of  the  Kaw 
and  Platte  rivers,  instead  of  the  Union  Pacific  Bridge  at  Omaha.  At 
the  points  mentioned  the  influx  of  large  tributaries  modifies  very  ma- 
terially the  size  and  volume  of  the  river,  and  will  undoubtedly  in  the 
future  affect  considerably  the  character  of  its  navigation.  Above  the 
Platte  River  the  clear  channel-way  called  for  is  as  small  as  is  consid- 
ered compatible  with  the  free  discharge  of  the  river  at  high  stages,  and 
the  height  is  the  same  as  is  required  by  all  recent  bridge  acts.  Be- 
tween the  Platte  and  the  Kaw  there  is  an  additional  requirement  of  at 
least  one  channel-span  of  not  less  than  400  feet  clear  water-way,  the 
height  remaining  as  above.  Below  the  Kaw  all  spans  are  to  give  at 
least  400  feet  clear  channel-way,  owing  to  the  much  greater  volume 
and  commercial  importance  of  the  river,  and  the  required  height  is  in- 
creased 5  fi^t  as  the  detentions  at  high  stages,  due  to  insufficient  height, 
will  be  longer,  more  frequent,  and  more  injurious  to  navigation  than 
above  the  Kaw.  The  lengths  of  span  called  for  are  moderate;  in  fact, 
they  have  been  adopted  voluntarily  in  nearly  all  of  the  ten  bridges 
which  have  been  built  since  1874,  owing,  it  is  said,  to  the  saving  in  cost 
eft'octed  by  reducing  the  number  of  piers  with  their  costly  and  difficult 
foundations. 
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The  Board  have  omittea  the  provisions  for  draw-bridges,  as  they  con- 
sider that  such  structures,  dangerous  and  undesirable  in  all  ciises,  are 
entirely  inadmissible  on  the  Missouri,  where  the  shifting  channels  and 
fierce  current  require  that  all  possible  precautions  be  taken  to  prevent 
bridges  from  becoming  an  absolute  bar  to  navigation.  This  view  has 
been  consistently  held  and  urged  by  the  officers  in  charge  of  the  im- 
provement of  this  river,  and  also  by  the  Missouri  Elver  Commission. 
The  Board  holds  that  all  spans  over  the  water-way  should  be  available 
for  the  passage  of  boats  when  necessary  or  desirable,  and  that  these 
spans  should  be  as  long  as  possible,  both  for  the  safety  of  navigation 
and  for  the  free  discharge  of  the  river  at  high  stages.  These  conditions 
can  not  be  complied  with  in  a  low  bridge.  Out  of  seventeen,  the  total 
number  of  bridges,  either  built  or  building  over  the  Missouri,  but  foai 
are  low  bridges,  and  all  these  were  constructed  prior  to  1875.  All  foui 
are  difficult  and  dangerous  of  passage,  two  in  fact  being  well-uigh  im- 
passable at  high  stages,  while  at  the  two  others  navigation  has  been 
several  times  entirely  suspended,  owing  to  the  shifting  of  the  channel 
from  under  the  draw-spans  at  low  water.  Since  their  constinction,  ten 
other  bridges  have  been  built,  all  high,  although  the  alternative  of  a 
low  biidge  was  allowed.  The  motive  for  this  is  said  to  have  been 
economy.  It  would  seem,  therefore,  altogether  unjustifiable  to  author- 
ize a  class  of  bridges,  which,  if  built,  would  be  a  constant  menace  to 
navigation  and  which  seem  to  be  rarely  demanded  even  on  the  score  of 
economy. 

Section  14.— This  section  is  a  substitute  for  numbers  12, 13,  and  18 
of  the  original  bill.  The  general  character  of  the  boats  to  be  aecommo- 
dated  on  the  Mississippi  Kiver  above  the  mouth  of  the  Missouri  and  on 
the  Illinois  Eiver  is  essentially  the  same,  and  the  requirements  for  safe 
navigation  would  seem  to  be  about  identical.  The  clear  headway  re- 
quired of  55  feet  is  such  as  is  given  by  existing  high  bridges  over  the 
Upper  Mississippi  and  is  the  least  height  that  will  accommodate  the 
interests  of  navigation.  The  height  of  pilot  houses  and  other  portions 
of  Upper  Mississippi  steamers  have  already  been  reduced  to  conform 
to  present  conditions,  and  further  reduction  is  impracticable.  In  many 
of  the  brill  ges  over  the  Upper  Mississippi  draw-openings  of  160  feet  and 
channel  or  raft  spans  of  250  feet  are  provided,  but  as  each  bridge  fur- 
nishes its  individual  share  of  obstruction,  dimensions  heretofore  used 
should  not  be  taken  as  a  guide  for  future  construction.  With  a  view  to 
reducing  the  expenses  of  navigation  to  a  minimum,  and  also  owing  to 
the  fact  that  the  improvement  of  navigation  has  made  it  possible,  the 
size  of  rafts  has  been  materially  increased  of  late,  and  existing  bridges 
are  found  to  be  much  greater  obstructions  and  to  cause  more  delay  and 
expense  than  formerly.  As  the  advance  in  the  science  of  bridge  build- 
ing renders  the  construction  of  draw-spans  with  200  feet  openings  and 
other  spans  of  350  feet  length  simple  matters,  it  is  thought  that  the 
increased  dimensions  suggested  are  quite  reasonable,  and  are  the  least 
that  will  properly  accommodate  present  and  prospective  river  traffi€. 

The  section  also  permits  the  construction  of  such  inclined  highway 
bridges  as  are  now  in  successful  use  at  Dubuque  and  Saint  Paul,  and 
which  will  doubtless  be  desired  elsewhere  in  the  near  future.  The  orig- 
inal sections  did  not  permit  their  construction. 

Provision  is  also  made  for  all  cases  in  which  a  narrow  river,  or  other 
causes,  may  permit  a  reduction  of  the  requirements  without  injuring 
the  interests  of  navigation. 

For  the  Illinois  Eiver,  where  the  difficulties  of  navigation  are  not  so 
great  and  where  the  rafting  interest  has  not  to  be  considered,  draw 
openings  of  160  feet  are  permitted. 
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The  Dcxtfour  sections  pertain  to  the  Mississippi  below  the  month  of  the 
Missonriy  over  which  there  is  as  yet  but  one  bridge,  that  at  Saint  Lonis. 
The  corresponding  sections  of  the  original  bill  allow  draw-bridges  to 
within  8  miles  of  the  Saint  Louis  Bridge,  and  below  Saint  Louis  draw 
spans  in  all  high  bridges  are  required.  These  features  do  not  meet  with 
tbe  approval  of  the  Board,  and  are  omitted  from  the  proposed  substi- 
tutes for  these  sections.  The  Mississippi,  below  the  junction  of  the 
Missouri,  partakes  mainly  of  the  characteristics  of  that  stream,  with  tbe 
additional  feature  of  greatly  increased  volume.  Instead  of  the  gentle 
cnrrent  and  comparatively  fixed  channels  of  the  Upper  Mississippi  and 
Illinois,  we  find  an  impetuous  current  and  great  instability  of  channel. 
Hence,  all  the  objections  urged  against  draw-bridges  on  the  Missouri 
apply  with  equal  force  here,  greater,  in  fact,  because  the  navigation 
interests  are  more  extensive,  great  rafts  and  tows  must  be  provided  for, 
and  below  Saint  Louis  the  boats  employed  are  much  larger.  The  re- 
port of  the  Board  which  examined  into  the  question  of  a  bridge  recently 
proposed  above  the  Eads  bridge  at  Saint  Louis  (Senate  Ex.  Doc.  Ko. 
20,  Forty-ninth  Congress,  second  session),  gives  at  length  the  reasons 
T?hy  low  bridges  between  the  mouth  Of  the  Missouri  and  the  Eads  bridge 
are  consider^  inadmissible,  and  in  this  conclusion  the  present  Board 
fully  concur.  The  draws  called  for  in  high  bridges  below  the  Eads  bridge 
the  Board  consider  highly  objectionable.  Their  only  object,  apparently, 
wonld  be  to  enable  boats  having  tall  chimneys  to  get  through  the  bridge 
without  lowering  them,  at  times  when  the  stageof  water  would  not  admit 
of  their  passing  under  the  fixed  spans.  But  it  is  only  at  high  stages  that 
any  inconvenience  from  this  source  would  be  experienced,  and  at  such 
times  the  strong  current  would  render  the  passage  of  a  hearilyladen 
boat  through  a  narrow  draw  opening  an  extremely  hazardous,  if  not 
impracticable,  operation.  On  the  other  hand,  the  extra  cost  entailed 
upon  the  construction  of  the  bridge  by  additional  piers  and  expensive 
draw-spans,  would  be  a  heavy  and  very  distasteful  item.  Therefore,  as 
they  consider  that  the  value  of  these  draw-spans  to  navigation  would 
be  little  or  nothing  and  the  extra  cost  entailed  by  their  construction 
unnecessary,  they  have  recommended  their  omission  from  the  require- 
ments. The  Board  feel  well  assured  that,  by  the  use  of  well-known  ap- 
pliances, the  upper  portions  of  steamboat  chimneys  can  be  lowered  to 
the  level  of  the  pilot-houses,  and  as  the  clear  head-room  they  have  rec- 
ommended will  pass  the  pilothouses  of  £he  largest  boats  on  the  river, 
they  consider  that  the  slight  delay  which  may  accompany  this  opera- 
tion of  lowering  the  chimneys  will  be  far  less  onerous  to  navigation 
than  the  great  danger  and  difficulty  which  must,  of  necessity,  attend 
an  attempt  to  pass  through  a  narrow  draw  opening  at  high  stages  of 
water. 

Section  15  corresponds  to  section  14  of  the  original  bill.  The  chan- 
nel-span of  not  less  than  500  feet  called  for  is  deemed  necessary  for 
the  passage  of  rafts,  which  are  already  made  up  in  widths  exceeding 
400  feet.  The  other  spans  over  the  water-way  should  be  of  not  less 
than  400  feet  to  avoid  undue  contraction  of  the  water-way.  The  ho.ud- 
room  of  55  feet  called  for  is  the  same  as  that  now  required  for  bridges 
over  the  Upper  Mississippi  River,  to  which  the  heights  of  all  up-river 
boats  have  been  gauged.  The  southern  limit  is  taken  to  the  northern 
limit  of  Saint  Louis,  so  as  to  embrace  in  the  next  section  all  of  the 
bar  bornorth  of  the  Eads  Bridge. 

Section  16.  corresponds  to  section  15  of  the  original  bill.  It  pro- 
vides that  all  spans  over  the  water  way  of  the  harbor  of  Saint  Louis,  as 
It  will  be  when  its  improvement  is  completed,  shall  give  at  least  as 
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)4  feet  in  total  length,  by  310  feet  in  breadth,  and  its  cargo  con- 
;'  764,546  bushels  of  coal,  weighing  30,581  tons. 
;e  are,  of  course,  large  tows,  but  not  exceptionally  so,  and  the  ten- 
is  to  still  further  increase  their  dimcDsions.  They  are  handled 
ntially  the  same  manner  as  already  described  when  speaking  of 
^ceding  section,  but  owing  to  their  great  size  and  weight,  and  the 
is  course  of  the  stream,  the  operation  of  flanking  is  in  almost  con- 
equisition.  Owing  to  the  increase  in  the  volume  of  water,  as  well 
Ue  demands  of  navigation,  the  Board  consider  it  necessary  that 
igth  of  all  spans  slTould  be  made  greater  than  above  Cairo.  The 
ead-room  should  also  be  increased  for  several  reasons.  First,  on 
^er  portions  of  the  river,  at  least,  a  larger  class  of  boats  is  used ; 
,  the  duration  of  high  water  is  much  longer,  the  river,  at  times 
d,  remaining  for  days  and  even  weeks  in  close  proximity  to  ex- 
!)igh- water  mark,  hence  detention  due  to  insufficient  height  would 
e  frequent  and  of  longer  duration;  third,  the  present  high- water 
are  no  safe  criterion  for  the  future,  since  the  general  leveeing  of 
'er  front,  now  rapidly  progressing,  is  certain  to  make  many 
(8,  and  will  probably  result  in  at  least  a  temporary  raising  of  flood 
The  Board  are  of  the  opinion  that  no  spans  over  tJie  water-way 
than  600  feet  should  be  allowed,  and  that  the  clear  head-room 
not  be  less  than  70  leet  above  high- water  mark.  They  have  left 
the  least  width  of  channel-span  allowable,  since,  being  evenly  di- 
on  the  subject,  they  have  been  unable  to  reach  a  conclusion. 
i  Mackenzie  and  Handbury  consider  that  700  feet  might  in  cer- 
ses  be  sufficient,  while  Lieutenant-Colonel  Suter  and  Major  Miller 
>00  feet  the  least  that  under  any  circumstances  should  be  allowed. 
)ard  are,  however,  unanimous  in  their  opinion  that  the  widths  al- 
by  the  bill,  of  500  feet  and  600  feet,  are  entirely  inadequate,  and 
reater  widths  even  than  800  feet  will  probably  be  required  for 
»f  the  special  localities  where  bridges  are  most  likely  to  be  erected, 
atter  was  carefully  considered  by  the  Mississippi  River  Commis- 
the  case  of  a  proposed  bridge  at  Memphis,  and  their  conclusion 
commendation,  based  on  actual  observations  on  coal  tows  pass- 
)  town,  was  that  a  channel-span  of  at  least  1,000  feet  clear  water- 
fts  required  at  that  place.  (See  copy  of  report  dated  May  14, 
lereto  appended.) 

on  19  of  this  bill  gives  to  the  Board  of  Engineers,  therein  pro- 
for,  ample  authority  to  call  for  such  width  of  channel-span  as  the 
[ties  of  each  special  case  considered  may  demand. 
on  19  of  the  original  bill  is  omitted.  Its  provisions  could  not  be 
eral  application,  and  are  thought  to  be  sufficiently  covered  by 
actions  of  the  bill. 

on  19.— This  is  section  20  of  the  original  bill,  which  was  founded 
first  Ohio  Biver  bridge  act,  approved  December  17, 1872.  The 
I  has  been  re- written  and  is  now  based  on  the  new  Ohio  River 
act,  approved  February  14,  1883.  The  additions  to  this  act, 
iluding  minor  changes,  which  do  notaftect  the  requirements,  are 
le  Secretary  of  War  is  given  authority,  on  the  recommendation 
3ard  of  Engineers,  to  refuse  permission  to  construct  a  bridge  in 
ecial  locality  if  it  is  not  a  public  necessity,  or,  if  erected  under 
3cial  conditions  and  circumstances  pertaining  to  the  locality, 
be  an  insuperable  obstruction  to  navigation.  The  new  section 
a  little  more  full  in  its  requirements  as  to  accessory  works,  which 
ince  has  shown  to  be  especially  necessary  in  the  case  of  bridges 
Upper  Mississippi  and  Illinois  rivers,  where  the  spans  are  com- 
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resultiug  from  letting  various  parts  of 

Section  20. — Tiiis  is  a  new  section,  bs 
prescribes  the  mode  of  procednre  iu  ci 
iug,  controlling,  or  operating  bridges 
this  act.    The  Board  deem  this  a  very  ii 
sary  for  protecting  the  interests  of  naviji 

Section  21  is  essentially  the  same  as 
the  original  bill.    There  has  been  added 
low  bridges  for  showing  the  stage  of 
existing  bridges,  to  the  great  advantage! 

Section  22  is  the  same  as  the  old  sectioj 
the  wording. 

Section  23  is  unchanged  from  the  origii 

Section  24. — A  proviso  has  been  added  t 
iting  the  reduction  of  head-room  or  chani 
authorized  in  the  section. 

Section  25.— -This  is  the  first  part  of  sec 
It  hsvs  been  slightly  extended  to  make* 
ailditions  being  taken  from  existing  law 
proper  supervision  of  any  work  required  ui 

Section  26. — This  is  a  new  section,  which 
vision  of  the  construction  of  bridges  by  th 
the  prevention  of  unauthorized  changes  ai 
that  have  been  properly  approved.  It  als 
struction,  navigation  at  the  bridge  site  shs 
fercd  with  to  a  greater  extent  than  is  absol 
is  of  opinion  that  such  a  proviso  is  necessai 
cution  of  the  provisions  of  this  act,  as  wi 
approved  plans  may  be  so  deviated  from-ii 
injuriously  the  interests  of  navigation. 

Section  27. — This  is  a  new  section,  whic 
commencement  and  completion  of  work, 
hardship  to  parties  actually Jb^ 
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designed  bridges,  it  woald  be  uDJast  to  parties  building  nnder  its  pro- 
vinous,  and  to^he  navigation  interests  as  well,  to  allow  an  improper 
class  of  bridges  to  be  bailt,  under  the  provisions  of  some  old  charter 
not  sufficiently  guarded  in  its  requirements.  It  is  believed  that  in  all 
the  acts  alluded  to,  the  right  to  amend  or  appeal  was  expressly  reserved 
by  Congress. 

Section  29. — ^This  is  the  latter  part  of  sectipn  25,  and  contains  the 
usual  provision  reserving  the  right  to  amend,  alter,  or  repeal  this  act, 
and  also  to  require  the  removal  of  any  bridge  constructed  under  its 
provisions,  when  the  public  interests  so  require. 

The  following  papers  are  appended  to  this  report:  Copy  of  minutes 
of  proceedings  of  the  Board:  Copy  of  bill  as  amended  by  the  Board 
The  following  papers  referred  to  the  Board  for  their  information  are 
herewith  returned:  Bill  S.  275;  copies  of  indorsements  of  the  Chief 
of  Engineers  and  of  the  War  Department  upon  the  subject ;  six  printed 
copies  of  a  proposed  act  authorizing  the  construction  of  bridges  ^^  across 
the  Missouri,  Mississippi,  and  Illinois  rivers,  and  prescribing  the  char- 
acter, location,  and  dimensions  of  the  same,"  received  from  Mr.  E.  W. 
Oonldy  of  the  committee  of  the  Merchants'  Exchange  of  Saint  Louis,  Mo., 
together  with  the  reports  of  the  officers  to  whom  they  were  referred, 
and  copies  of  letter  of  the  (3hief  of  Engineers,  dated  May  11, 1882, 
reporting  upon  a  similar  bill  (8. 1679),  and  of  amended  bill  submitted 
therewith,  and  also  copy  of  Senate  Ex.  Doc.  20,  Forty-ninth  Congress, 
second  session,  containing  report  of  the  Board  of  Engineers  relative  to 
bridging  the  Mississippi  Biver  at  or  near  Saint  Louis,  Mo. 
y^y  respectfully,  your  obedient  servants, 

Chas.  R.  Suter, 
Lieut  Col.  of  Engineers^  U.  8.  A. 
A.  Maokenzie, 
Major  ofEngineerSy  U.  8.  A. 
A.  M.  Miller, 
Major  Corps  of  Engineers* 
Tho.  fl.  Handbury, 
Major  of  Engineers^  U.  8.  A. 

The  undersigned,  while  agreeing  fully  with  everything  presented  in 
the  foregoing  report,  deem  that  some  further  remarks  on  the  subject  of 
bridging  the  Mississippi  below  the  mouth  of  the  Ohio  are  needed  for  a 
full  understanding  of  the  question  involved. 

The  vast  number  of  bridges  erected  in  the  last  twenty  years  enables 
us  to  form  a  very  definite  opinion  of  the  requirements  as  to  site  which 
are  likely  to  be  sought  for.  These  are,  first  and  foremost,  small  width 
of  water-way  and  stability  of  bank3  and  channel.  For  instance,  no  one 
would  expect  a  bridge-builder  to  choose  a  site  where  the  crossing  of 
10,000  feet  of  water-way  would  be  required,  when  other  sites  having 
only  from  2,000  feet  to  3,000  feet  of  water-way  were  available.  Yet  this 
is  just  the  choice  which  would  be  presented  on  the  Lower  Missis- 
sippi, and  which  narrows  down  the  question  of  possible  sites  to  a 
comparatively  few  and  well-known  localities.  Furthermore,  the  nar- 
row places,  being  in  the  vicinity  of  bluflfs  or  slowly-yielding  banks, 
offer  the  additional  advantage  of  comparative  stability  of  both  banks 
and  channel,  while  the  proximity  of  bluffs  is  an  important  factor  in 
the  question  of  approaches  to  a  high  bridge.  At  all  places  where 
the  water-way  is  much  in  excess  of  3,000  feet,  unstable  channels  and 
caving  banks  are  the  rule;  hence  such  sites  would  very  likely  be 
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prohibited,  even  if  for  any  reason  they  should  be  chosen.  Yet  it  is 
mainly  in  such  localities  only  that  places  are  found  whefe  tows  could 
approach  a  bridge  head  on ;  the  narrow  places,  being  either  in  beuds 
or  between  consecutive  bends,  invariably  require  flanking  to  a  greater 
or  less  degree.  It  may  further  be  stated  that  while  the  improvement 
of  the  river  now  in  progress  will  undoubtedly  increase  the  number  of 
places  where  crossings  can  be  made,  yet,  as  the  object  of  that  improve- 
ment is  to  narrow  the  width  at  wide  places  to  about  3,000  feet,  and 
to  preserve  and  encourage  the  curved  shape  of  channel  which  can 
alone  secure  stability,  it  follows  that  such  places  will  repeat  the  feat- 
ures now  noted  at  points  where  the  contraction  is  natural  instead 
of  artificial.  Bridging  the  Lower  Mississippi  at  any  point  will  be  a 
difficult  and  expensive  operation,  and  the  main  cost  will  be  for  the 
piers.  At  all  the  narrow  places  alluded  to  depths  at  high  water  of 
from  130  feet  to  over  200  feet  will  be  found.  The  numerous  borings 
made  along  the  river  from  Cairo  to  Lake  Providence,  although 
carried  far  below  the  present  river  bed,  failed  to  develop  the  presence 
of  rock,  or  any  material  which  could  be  certaii?ly  depended  on  for  a 
safe  foundation.  It  is  still  a  matter  of  great  uncertainty  to  what  depth 
below  the  apparent  bottom  scour  or  movement  of  some  kind  may 
extend,  especially  in  the  presence  of  artificial  obstructions  like  the  piers 
of  a  bridge.  But  that  some  such  action  as  this  must  be  expected  and 
provided  against  is  certain,  so  that  to  reach  the  height  prescribed,  of 
70  feet  above  high  water,  piers  exceeding  300  feet  in  height  will  prob- 
ably be  required,  with  foundations  proportionately  broad  and  massive 
to  insure  stability.  The  building  of  such  structures  will  be  both  diffi- 
cult and  expensive,  and  when  these  facts  are  understood  by  prospective 
bridge-builders,  their  choice  will  probably  incline  to  much  longer  spans 
than  the  navigation  interests  are  likely  to  demand.  It  seems  to  be  the 
general  opinion  that  the  economic  limit  of  length  for  the  truss-spans 
now  so  generally  used  lies  between  600  and  700  feet  For  wider  spans 
other  forms  of  construction  must  be  used,  of  which  the  cantalever  and 
suspension  may  be  taken  as  types.  Of  these  there  exist  already  ex- 
amples of  great  length  of  span  and  others  are  projected.  The  Forth 
bridge  in  Scotland  of  the  cantalever  type  has  a  clear  span  of  1,700  feet 
and  head-room  of  150  feet.  Another  cantalever  bridge  proposed  for 
crossing  the  St.  Lawrence  at  Quebec  has  a  clear  span  of  1,442  feet 
and  headroom  of  150  feet.  The  New  York  and  Broooklyn  Suspension 
Bridge  has  a  clear  span  of  1,600  feet  and  head-room  of  135  feet,  while  a 
railway  suspension  bridge  across  the  Hudson  is  projected  with  a  main 
span  of  2,850  feet  and  150  feet  head-room. 

Ghas.  B.  Suteb, 
Lieut  Col.  of  Engineers^  U.  8.  A. 

A.  M.  MiLLEB, 

Major  Corps  of  Engineers. 
The  Chief  of  Engineees,  U.  S.  A. 


A  BIIiL  to  {luthorize  the  coDstraction  of  bridf;eB  acrosB  the  Missoari  River  between  its  mouth  and 
tlie  nioiith  of  tho  Dakota  or  James  River;  aud  across  the  MissisHippi  River  between  the  mouth 
of  the  Miiiuesota  River,  in  the  State  of  MiiiDesota,  and  the  port  of  Natchez,  in  the  State  of  Mia«iv 
sippi :  and  aci  os«  t  he  IlllDoiH  and  Des  Plaines  Rivers  between  the  mouth  of  the  Illinois  and  the  city 
of  Joliet,  iu  the  Stale  of  Illinois;  aud  to  prescribe  the  character,  location,  and  dimensions  of  the 
same. 

SiccTiON  1.  Be  it  enacted  by  the  Senate  and  Rouse  of  Eepresentatives  of  the  Utiittd  Statei 
of  America  in  Congress  assembled,  That  auy  persons  or  corporatious,  having  lawful  au- 
thority, may  hereafter,  wheu  public  necessity  so  demauds,  erect  bridges  at  points 
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where  said  coDstmctioii  will  not  materially  affect  the  iDterests  of  navi nation  across 
the  MisBOiiri  Riyer  between  its  month  and  the  month  of  the  Dakota  or  James  River; 
and  across  the  Mississippi  River  between  the  month  of  the  Minnesota  River  and 
Natchez,  Mississippi;  and  across  the  Illinois  and  Des  Plaines  Rivers  between  the 
mouth  of  the  Illinois  and  the  city  of  Joliet,  in  the  State  of  IlliDois,  for  railroad  or 
other  nses  npon  compliance  with  the  provisions  and  requirements  of  this  act»;  and 
hereafter  no  bridge  ^all  be  built  over  said  rivers  within  said  limits  except  under  the 
said  provisions  and  rec^uirements. 

Sec.  2.  That  the  sections  of  this  act  numbered  one,  two,  three,  four,  five,  six,  seven, 
eight,  nine,  ten,  nineteen,  twenty,  twenty-one,  twenty-two,  twenty- three,  twenty- 
four,  twenty-five,  twenty-six,  twenty-seven,  twenty-eight,  and  twenty-nine  shall  be 
l^eneral,  and  shall  apply  to  all  bridges  authorized  under  this  law ;  and  that  the  sec- 
tions numbered  eleven,  twelve,  tmrteen,  fourteen,  fifteen,  sixteen,  seventeen,  and 
eighteen  shall  Apply  specifically  to  bridges  at  such  points  on  the  Mississippi,  Mis- 
souri, Illinois,  and  Des  Plaines  Rivers  as  are  covered  by  the  sections  enumerated. 

Ssc  3.  That  whenever  the  phrases  ''high-water  ma^k,^  ''medium  stage  of  water," 
or  "low-water  mark"  are  used  in  this  act  they  shall  be  held  to  mean  the  local  high 
water,  medium  stage,  or  lowest  water-level  at  the  bridge  site  as  determined  by  the 
Secretary  of  War ;  and  wherever  the  phrase  "  clear  head-room "  is  used  it  shall  be 
held  to  mean  the  clear  height  measured  from  the  water-surface  to  the  lowest  part  of 
the snperstructure  in  any  span;  and  wherever  the  phrase  "clear  chaunel-wav'Ms 
used  it  shall  be  held  to  mean  the  clear  width  of  opening  at  the  elevation  of  low 
water  but  measured  in  a  direction  at  right  angles  to  the  current  of  the  river  at  that 
stage  of  water  which  is  most  important  to  navigation ;  and  wherever  the  phrase 
'*  length  of  span  "  is  used  it  shall  be  held  to  mean  the  distance  between  centers  of  ad- 
jacent piers  measured  on  the  center  line  of  the  bridge ;  and  wherever  the  phrase 
"  high  bridge  "  is  used  it  shall  be  held  to  mean  a  bridge  of  which  the  spans  over  nav- 
igable channels  are  high  enough  to  permit  the  passage  of  boats  under  them  at  all 
stages  of  water ;  and  the  phrase  "  low  bridge"  shall  be  held  to  mean  a  bridge  hav- 
ing an  opening  or  openings  through  which  boats  can  pass  at  all  stages  of  water. 

tiBC.  4.  That  in  all  high  bridges  authorized  by  this  act,  except  as  hereinafter  pro- 
vided, every  span  over  the  waterway  between  the  shore  lines  of  the  river  at  a  bank- 
full  stage  shall  give  a  clear  head-room  not  less  than  that  prescribed  for  those  over  the 
channel-ways;  also  that  in  such  high  bridges  one  or  more  wide  or  channel  spans,  of 
lengths  to  be  hereinafter  prescribed,  shall  be  placed  over  the  main  channel  or  chan- 
nels of  the  river;  and  in  case  the  channel  is  variable  the  number  of  channel-spans 
shall  be  increased  so  that  there  may  be  a  good  navigable  passage  for  all  classes  of 
boata  under  some  parts  of  the  bridge  at  all  stages  of  water. 

Sec.  5.  That  all  low  bridges  authorized  under  this  act  shall  be  so  located  that  a 
good  channel  can  be  kept  and  maintained  for  the  passage  of  boats  at  all  navigable 
stages  of  water,  and  that  the  said  channel  shall  be  made  easily  accessible  by  boats  at 
all  such  stages;  and  that  the  draw  opening  or  openings  shall  be  located  over  the 
above  specified  channel  in  such  a  manner  that  one  or  all  of  the  openings  can  be  con- 
veniently and  safely  reached  by  boats  at  all  navigable  stages  of  water;  and  that  one 
draw-opening  at  least  shall  be  over  the  best  and  most  convenient  channel  of  the  river, 
at  any  stage  of  water;  and  said  draw-opening  shall  be  visible  from  all  parte  of  the 
channel  for  a  distance  of  not  less  than  one  mile  above  said  opening;  and  wherever 
practicable  and  in  the  interests  of  navigation,  all  bridges  located  in  the  vicinity  of 
important  landings  shall  be  placed  above  rather  than  below  said  landings;  and  that 
in  all  bridges  with  channel  or  raft  spans  or  draw-openings  of  less  than  three  hundred 
feet  clear  channel- way  authorized  by  this  act,  there  may  be  required,  as  a  part  of  the 
necessary  accessory  works  provided  for  in  this  act,  one  or  more  protection-piers  of 
masonry,  crib-work,  or  piling,  as  may  be  directed  by  the  Secretary  of  War,  extending 
from  the  end  or  endis  of  such  spans  or  openings  up-stream  for  a  distance  of  one  thou- 
sand feet  or  less  from  the  center-line  of  the  bridge,  and  which  protection  pier  or  piers 
shall  be  properly  arranged  with  rtng-bolts,  cavils,  snubbing-posts,  or  similar  acces- 
sories, and  fender-planking,  so  as  to  enable  boats  or  rafta  to  tie  up  alongside  and 
drop  down  through  the  draw-openings,  channel,  or  raft-spans,  at  such  times  as  it 
may  be  dangerous  to  attempt  the  passage  of  the  same  when  under  headway ;  and  in 
addition  to  the  said  protection  pier  or  piers,  the  Secretary  of  War  may  also  require 
as  a  part  of  said  accessory  works,  when  a  draw-opening  or  raft-span  is  near  shore, 
that  the  end  of  the  opening  or  span  be  connected  with  the  shore  by  a  substantial 
guard-fence,  extending  up-stream  in  such  direction  and  to  such  distanceas  will  render 
access  to  the  said  draw-opening  or  rafb-span  easy  and  safe  at  all  times ;  and  also  that 
if,  by  reason  of  the  location  of  a  bridge  in  or  near  a  city  harbor,  or  from  any  other 
cause,  the  draw-opening,  channel,  or  raft-span  next  the  shore  becomes  difficult  of 
access  at  any  season  or  seasons,  because  of  the  proximity  of  river  craft,  which  arc  or 
may  be  tied  up  to  the  bank,  or  from  any  other  cause,  then  the  conjpany  or  persons 
owning,  controlling,  or  operating  said  bridge  shall,  by  purchase  or  otherwise,  ex- 

ENG  88 150 


^'  <^ 


2386     REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  8.  ARMY. 

tiogaiBh  the  right  to  obstruct  the  entrance  to  said  draw-opening  or  apan  for  a  dit- 
taooe  of  at  least  seven  hundred  feet  above  and  seven  hundred  feet  below  the  bridge. 

8ec.  6.  That  all  draw-spans  authorized  bv  this  act  shall  be  operated  by  steam  or 
other  reliable  mechanical  power,  and  shall  be  opened  promptly  upon  reasonable  sig- 
nal for  the  passage  of  boats,  except  when  trains  are  passing  over  said  span  or  spans; 
but  in  DO  case  shall  unnecessary  delay  occur  in  opening  said  draw  after  the  passage 
of  trains ;  and  also,  that  in  case  the  opening  of  a  draw  is  delayed  by  reason  of  th« 
passing  of  a  train  after  the  signal  has  been  given  from  a  boat  ready  to  pass  throngh, 
the  draw  shall  be  opened  for  the  passage  of  such  boat  before  another  train  is  allowed 
to  pass  over  the  said  span  or  spans ;  nor  shall  there  be  any  unnecessary  delay  in  tbe 
passage  of  trains  over  the  bridge. 

Skc.  7.  That  all  piers  shall  be  built  parallel  with  tbe  current  of  the  river  at  that 
stage  of  water  which  is  most  important  for  navigation ;  and  the  bridge  itself  shall 
be  built  as  nearly  as  may  be  at  right  angles  thereto;  and  that  riprapping  or  other 
protection  for  imperfect  foundations  which  will  lessen  the  required  water-way  shall 
not  be  permitted;  also  that  piers  which  will  produce  cross-currents  or  bars  dangerona 
to  navigation  shall  not  be  constructed ;  and  if  after  construction  any  piers  or  acces- 
sory works  are  found  to  produce  the  above-mentioned  effects,  or  if  any  riprapping  or 
other  protection  prohibited  by  this  section  is  found  to  exint,  the  nnlsance  shall  be 
abated  or  corrected  under  the  direction  of  the  Secretary  of  War  or  at  the  expense  of 
the  company  or  persons  owning,  controlling,  or  operating  said  bridge. 

Sec.  8.  That,  in  the  case  of  ail  bridges  built  under  the  provisions  of  this  act,  the 
approaches  to  the  bridge  shall  be  so  designed  and  constructed  as  not  to  interfere  with 
the  free  discharge  of  the  river  in  seasons  of  flood ;  and  any  encroachment  on  the  high- 
water  cross-section  by  piers,  solid  embankments,  or  otherwise,  which  will  result  in 
unduly  accelerating  the  high-water  current  at  the  site  of  the  bridge  shall  not  he 
allowed. 

Skc.  9.  That,  if  the  interests  of  navigation  so  require,  the  clear  channel- ways  of 
any  proposed  bridge  located  in  the  immediate  vicinity  of  an  existing  bridge  may  be 
made  to  correspond  in  length  and  location  of  spans  to  the  clear  channel-spans  of  said 
existing  bridge. 

Sec.  10.  That  any  persons  or  company  constructing  any  bridge  under  authority  of 
this  act  shall  build  and  maintain  at  all  times  as  accessory  works  to  such  bridge,  such 
booms,  piers,  dikes,  guard  fences,  and  similar  devices  as  may  be  necessary  to  insure 
at  all  times  a  permanent  channel  for  a  sufficient  distance  above  and  below  the  bridge 
site,  and  for  nie  guiding  of  rafts,  steam-boats,  and  other  water  craft  safely  under 
or  through  said  bridge;  and  if  at  any  time  after  the  construction  of  the  bridge  and  iu 
accessory  works  the  approaches  to  draw  openings,  channel-spans,  or  raft  passages  in 
bridges  o^er  the  navigable  waters  referred  to  in  this  act  are  found  to  be  dangerous  or 
difficult  of  access  by  any  important  class  of  river  traffic,  the  Secretary  of  War  may, 
upon  the  recommendation  of  the  Chief  of  Engineers,  United  States  Army,  order  the 
company  or  persons  owning,  controlling,  or  operating aaid  bridge  to  construct  under 
his  direction,  and  to  maintain,  such  additional  sheer-booms,  dikes,  and  other  devices 
as  will  obviate  the  difficulty  mentioned,  which  additional  sheer-booms,  dikes,  aod 
other  devices  shall  be  built  and  maintained  at  their  own  expense  by  said  company  or 
persons. 

Sec.  11.  That  all  bridges  authorized  by  this  act  over  the  Missonri  River  above  the 
mouth  of  the  Platte  River  shall  be  high  bridges  with  unbroken  and  continuous  spans, 
all  spans  over  the  water-way  to  have  a  clear  channel- way  of  not  less  than  three  hun- 
dred feet,  and  a  clear  head-room  of  not  less  than  fifty  feet  above  hi^h- water  mark. 

Sec.  12.  That  all  bridges  authorized  by  this  act  over  the  Missouri  River  below  tbe 
mouth  of  the  Platte  River  and  above  the  mouth  of  the  Raw  River,  ahall  be  high 
bridges  with  unbroken  and  continuous  spans,  having  at  least  one  channel-span  of 
not  less  than  four  hundred  feet  clear  channel-way,  all  other  spans  over  the  water-way 
to  have  a  clear  channel-way  of  not  less  than  three  hundred  feet;  and  all  said  spans 
shall  have  a  clear  head-room  of  not  less  than  fifty  feet  above  hi^h-water  mark. 

Sec.  13.  That  all  bridges  authorized  by  this  act  over  the  Missouri  River  between 
its  mouth  and  the  mouth  of  the  Kaw  River  shall  be  high  bridges  with  unbroken  and 
continuous  spans,  all  spans  over  the  water-way  to  have  a  clear  channel-way  of  not 
less  than  four  hundred  feet,  and  a  clear  head-room  of  not  less  than  fifty-five  feet  above 
high-water  mark. 

Sec.  14.  That  all  high  bridges  over  the  Mississippi  River  above  the  mouth  of  the 
Missouri,  and  over  the  Illinois  and  Des  Plaines  Rivers,  authorized  by  this  act,  shall 
have  one  or  more  channel-spans,  each  having  not  less  than  three  hundred  and  fifty 
feet  clear  channel-way,  and  not  less  than  fifty-five  feet  clear  head-room  above  high- 
water  mark,  and  the  clear  head-room  under  other  than  channel-spans  may  be  less 
than  fifty-five  feet :  Provided^  That  no  part  of  the  superstructure  of  such  spans  shall 

five  a  less  head-room  than  ten  feet  above  high- water  m^k:   And  provided  further^ 
hat  the  interests  of  navigation  be  not  injured  by  such  reduction  in  height.    That  all 
low  bridges  within  the  above-mentioned  limits  shall  have  two  or  more  draw-open* 
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ings,  each  baying  not  less  than  two  hundred  feet  clear  ohannel-way ;  and  in  addition 
to  said  draw-openingSy  all  said  low  bridges  shall  have  one  or  more  fixed  channel- 
spans,  each  having  not  less  th^n  three  huudred  and  fifty  feet  clear  channel-way ;  and 
every  part  of  the  superstructure  of  said  low  bridges  sliall  eive  a  clear  head-room  of 
not  less  than  ten  feet  above  high-water  mark :  Providedf  That  all  spans  of  both  high 
and  low  bridges  shall  be  so  located  as  to  afibrd  the  greatest  po&sibie  accommodation 
to  the  river  traffic,  and  a  draw-opening  of  low  bridges  shall,  if  practicable,  be  located 
next  or  near  shore:  Provided  also,  That,  in  case  of  a  low  bridge,  if  the  physical 
characteristics  of  the  locality  so  require,  and  the  interest  of  navigation  be  not  injured 
thereby,  the  lengths  of  the  fixed  spans  or  the  number  of  draw-openings  may  be  ro- 
da<»ed :  Provided  aUo,  That  for  any  two  adjacent  draw-openings  of  two  hundred  feet 
each,  one  draw-opening  of  three  hundred  feet  may  be  substituted,  if  the  interests  of 
navigation  be  not  injured  thereby :  Provided  further^  That  in  low  bridges  over  the  lUi- 
bois  and  Des  Plaines  Rivers,  two  or  more  draw-openings  of  not  less  tban  one  hundred 
and  sixty  feet  each  may  be  permitted :  Provided  further,  That  on  the  Mississippi  River 
above  the  mouth  of  the  Missouri,  and  on  the  Illinois  and  Des  Plaines  Rivers,  bridges 
may  be  constructed  as  pile  and  ponton  bridges,  similar  to  the  ponton  railway  bridge 
at  Prairie  dn  Chien,  Wisconsin,  legalized  by  act  of  Congress  ap][)roved  June  six, 
eighteen  hundred  and  seventy-fOnr ;  and  such  bridges  shall  be  provided  with  a  pon- 
ton draw,  giving  not  less  than  four  hundred  feet  clear  channel-way  for  each  naviga- 
ble channel  of  the  river,  and  such  other  openings  for  the  passage  of  rafts  and  logs 
as  in  the  opinion  of  the  Secretary  of  War  roa^'  bo  necessary :  And  provided  further. 
That  pile  and  ponton  bridges  shall  be  subject  to  all  the  restrictions  of  this  act  as  re- 

gards  plans,  location,  and  accessories,  as  provided   for  in  case  of  high  and  low 
ridges,  so  far  as  they  are  applicable  to  such  kind  of  bridge. 

Sec.  15.  That  all  bridges  authorized  by  this  act  over  the  Mississippi  River  between 
the  mouth  of  the  Missouri  River  and  the  northern  limits  of  the  city  of  Saint  Louis, 
Missouri,  shall  be  high  bridges  with  unbroken  and  continuous  spans  bavins  at  least 
one  channel-span  of  not  less  than  five  hundred  feet  clear  channel-way,  all  other  spans 
over  the  water-way  to  have  a  clear  channel-way  of  not  less  than  four  hundred  ieet ; 
and  all  said  spans  shall  have  a  clear  head-room  of  not  less  than  fifty-five  feet  above 
high -water  mark. 

B£C.  16.  That  all  bridges  authorized  by  this  act  over  the  Mississippi  River  between 
the  Eads  Bridge  over  said  river  at  Saint  Louis,  Missouri,  and  the  northern  limit  of 
eafd  city  shall  be  hi^h  bridges  with  unbroken  and  continuous  spans,  and  shall  have 
over  that  portion  ot  the  river-bed  embraced  between  the  wharf-line  of  the  city  of 
Saint  Louis  as  now  established,  or  as  may  hereafter  be  established  within  the  limits 
specified,  and  a  line  parallel  thereto,  and  fifteen  hundred  feet  distant  therefrom,  spans 
of  not  less  than  five  hundred  feet  clear  channel- way,  and  having  not  less  than  fifty- 
five  feet  clear  head-room  above  high- water  mark.  The  spans  over  the  remaining  por- 
tion, if  any,  of  the  river-bed  shall  have  not  less  than  throe  hundred  feet  clear  chan- 
nel-way, and  may  have  such  reduced  head-room  as  in  the  opinion  of  the  Board  of  En- 
gineers, elsewhere  provided  for  in  this  act,  will  not  be  prejudicial  to  the  interests  of 
navigation. 

Ssa  17.  That  all  bridges  authorized  by  this  act  over  tho  Mississippi  River  between 
the  Eads  Bridge  at  Saint  Louis,  Missouri,  and  the  mouth  of  the  Ohio  River  shall  be 
high  bridges  with  unbroken  and  continuous  spans,  having  at  least  one  channel-span 
of  not  less  than  six  hundred  and  fifty  feet  clear  channel- way,  all  other  spans  over  the 
wat«r-way  to  have  a  clear  channel- way  of  not  less  than  five  hnndred  feet;  and  all 
said  spans  shall  have  a  clear  head-room  of  not  less  than  sixty-five  feet  above  high- 
wat«r  mark. 

Sec.  18.  That  all  bridges  authorized  by  this  act  over  the  Mississippi  River  between 
the  mouth  of  the  Ohio  River  and  Natchez,  Mississippi,  shall  be  high  bridges  with  un- 
broken and  continuous  spans,  having  at  least  one  channel-span  of  not  less  than 

feet  clear  channel-way,  all  other  spans  over  the  water-way  to  have  a  clear  channel- way 
of  not  less  than  six  hundred  feet,  and  all  said  spans  shall  have  a  clear  head-room  of 
not  less  than  seventy  feet  above  high-water  mark. 

Sec.  19.  That  any  authorized  person,  company,  or  corporation  intending  to  con- 
struct a  bridge  under  the  provisions  of  this  act  shall  give  notice  for  two  weeks  of 
such  intention,  stating  the  kind  of  bridge  and  exact  location  by  publication  in  papers 
having  a  wide  circulation  in  the  cities  of  Saint  Louis,  Saint  Joseph,  and  Kansas  City, 
in  the  State  of  Missouri,  At-chison  and  Leavenworth,  Kansas,  and  Omaha  in  Nebraska, 
eonceming  bridges  to  be  built  over  the  Missouri  River ;  and  in  newspapers  published 
and  having  a  wide  circulation  in  the  cities  of  Saint  Louis,  Missouri,  Chicago,  Quiucy, 
and  Peoria,  Illinois,  Keokuk,  Davenport,  and  Dubuque,  Iowa,  La  Crosse,  Wisconsin, 
and  Saint  Paul,  Minnesota,  for  bridges  over  the  Mississippi  River  above  Saint  Louis, 
or  over  the  Illinois  and  Des  Plaines  Rivers;  and  in  newspapers  published  and  having 
a  wide  circulation  in  Pittsburgh,  Cincinnati,  Louisville,  Saint  Louis,  Memphis,  and 
New  Orleans  for  bridges  over  the  Mississippi  River  below  Saint  Louis;  and  shall  sub- 
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mit  to  the  Secretary  of  War,  for  his  examination,  adesis^n  and  drawings  of  the  bridge, 
piers,  approaches,  and  acceMory  works  and  a  map  of  the  location,  giving,  for  tlie 
spaco^  of  at  least  three  miles  above  and  one  mile  below  the  proposed  location,  the 
topography  of  the  banks  of  the  river  and  the  shore-lines  at  high  and  low  water. 
This  map  shall  be  accompanied  by  others  drawn  on  the  scale  of  one  inch  to  two 
hundred  feet,  giving  for  a  space  of  one-half  a  mile  above  the  line  of  the  proposed 
bridge  and  a  quarter  of  a  mile  below,  an  accurate  representation  of  the  bottom  of  the 
river,  by  contour  lines  two  feet  apart,  determined  by  accurate  soondings,  and  also 
showing  over  the  whole  width  of  this  part  of  the  river  the  force  and  direction  of  the 
currents  at  low  water,  at  high  water,  and  at  least  one  intermediate  stage,  by  trian- 
gulated observations  on  suitable  floats.  The  maps  shall  also  show  the  locations  of 
other  bridges  in  the  vicinity,  and  shall  give  such  information  as  tho  Secretary  of 
War  may  require  for  a  full  and  satisfactory  understanding  of  the  subject.  Said  maps 
and  drawings  shall  be  referred  to  a  Board  of  officers  of  the  Corps  of  Engineers,  United 
States  Army,  for  examination  and  report,  which  .Board  shall  personally  examine  the 
site  of  the  proposed  bridge  and  shall  hold  a  public  session  at  some  convenient  point 
to  hear  all  objections  thereto,  of  which  public  session  due  notice  and  invitation  to  be 

E resent  shall  be  given  to  all  interested  parties  by  advertising,  andsaoh  parties  shall 
e  allowed  sufficient  time  for  a  full  examination  and  consideration  of  plans:  and  if 
said  Board  of  Engineers  reports  that  the  bridge  is  not  a  public  necessity  or  that  the 
location  selected  is  unsuitable  for  a  bridge,  or  the  plans  presented  are  unfavorable  to 
the  interests  of  navigation  at  the  site  proposed,  the  Secretary  of  War  is  authorized, 
on  recommendation  of  said  Board,  to  refuse  permission  for  construction  of  a  bridge 
on  the  proposed  location  or  to  order  such  changes  in  the  design  of  the  bridge  or  the 
location  of  its  piers  as  may  be  deemed  necessary ;  and  the  construction  of  such  dikes, 
booms,  piers,  or  other  structures  as  may  be  nee<led  for  confining  the  flow  of  water  to 
a  permanent  channel  for  a  distance  of  not  less  than  one  mile  above  the  bridge  site 
and  a  proper  distance  below,  and  for  guiding  rafts,  steam-boats,  and  other  water- 
craft  safely  under  said  bridge  or  througn  the  draw  and  raft  spans,  at  the  expense  of 
the  parties  constructing  such  bridge ;  but  in  no  case  shall  there  be  a  reduction  in  the 
number,  width,  or  head-room  of  draw,  raft,  or  channel  span,  or  in  the  arrangement 
and  length  of  accessory  works  required  by  this  act,  unless  such  reduction  is  made 
necessary  by  the  physical  characteristics  of  the  river  in  the  locality  where  the  build- 
ing  is  proposed  or  is  shown  clearly  to  be  not  injurious  to  the  interests  of  navigation ; 
and  the  proposed  bridge  shall  only  be  a  legal  structure  when  built  in  accordance 
with  the  plans  as  recommended  by  the  said  Board  of  Engineers  and  approved  by  the 
Secretary  of  War,  and  while  so  managed  and  kept  in  repair  as  to  offer  at  all  times 
reasonable  and  proper  means  for  the  passage  of  rafts,  steam-boats,  and  other  water- 
cralt  through  or  under  said  bridge,  and  only  so  long  as  all  the  requirements  of  this 
act  are  observed. 

Sec.  20.  That  whenever  the  Secretary  of  War  has  good  reason  to  believe  that  any 
of  the  provisions  of  sections  7, 10,  and  25  of  this  act  have  not  been  complied  with  by 
any  persons  or  company  owning,  controlling,  or  operating  a  bridge  authorized  under 
the  provisions  of  this  act,  it  shall  be  the  duty  of  the  Secretary  of  War,  on  satisfactory 
proof  thereof,  to  require  the  said  persons  or  company  to  comply  with  the  provisions 
of  said  sections,  and,  on  failure  of  said  persons  or  company  to  comply  with  said  re- 
quirements within  a  reasonable  time,  the  Secretary  of  War  shall  proceed  to  cause  the 
necessary  work,  in  the  form  of  additions,  alterations,  repairs,  or  removal  of  obstruc- 
tions, to  be  made  at  the  expense  of  the  United  States  and  shall  refer  the  matter,  with- 
ont  delay,  to  the  Attorney-General  of  the  United  States,  whose  duty  it  shall  be  to  in- 
stitute, in  tho  name  of  the  United  States,  proceedings  in  the  circuitcourt  of  the  United 
States  of  any  State  in  which  any  portion  of  said  obstruction  or  bridge  touches,  for 
the  recovery  of  the  cost  thereof,  and  all  moneys  accruing  from  such  proceedings  shall 
be  covered  into  tho  Treasury  of  the  United  States  :  Provided^  That  in  the  construction 
of  additional  accessory  works  not  contemplated  by  the  approved  plan  of  bridge  and 
accessory  works,  no  greater  sum  than  fifteen  thousand  dollars  shall  be  required  to  be 
expended  upon  any  one  bridge  in  a  single  year:  And  provided  further :  That  such  sum 
of  money  as  may  be  necessary  to  execute  the  provisions  of  this  section  is  hereby  ap- 
propriated out  of  any  money  in  the  Treasury  of  the  United  States  not  otherwise  ap- 
propriated, to  be  paid  on  the  requisition  of  the  Secretary  of  War. 

Skc.  21.  That  any  couipanies  or  persons  owning,  controlling,  or  operating  bridges 
authorized  by  this  act  shall  maintain  at  their  own  expense  from  sunset  to  sunrise 
throughout  the  season  of  navigation  such  lights  and  other  signals  on  the  bridges  as 
may  be  required  by  the  Light-House  Board  lor  the  security  of  navigation ;  and  shall 
also,  during  the  season  of  navigation,  have  posted  in  a  conspicuous  place  on  or  near 
all  high  bndjTjes  the  clear  head-room  under  the  channel-span  on  that  day,  the  figures 
expressing  this  height  to  be  readily  visible  to  the  naked  eye  from  any  point  in  the 
channel  of  the  river  for  a  stretch  of  four  thousand  feet,  of  which  three  thousand  f«^t 
shall  be  above  and  one  thousand  feet  shall  be  below  the  channel-span  of  the 
bridge ;  and  shall  display  on  all  low  bridges  at  points  plainly  visible  to  boats  passing 


-,^»V' 


APPENDIX   WW — BRIDGING   NAVIGABLE    WATERS.         2389 

tbrongh  the  draw  a  record  showing  the  stage  of  water  and  whether  the  rirer  is  rising 
or  falliog. 

Sec.  22,  That  any  bridge  conatructed,  maintained,  and  operated  under  this  act  and 
according  to  its  limitations  shall  be  a  lawful  structure  and  shall  be  recognized  and 
known  as  a  post-ronto,  upon  which  also  no  higher  charge  shall  be  made  for  the  trans- 
portation over  the  same  of  the  mails,  the  troops,  and  the  munitions  of  war  of  the 
United  States  than  the  rate  per  mile  paid  for  the  transportation  of  said  mails,  troops, 
and  munitions  over  the  railroads  and  publio  highways  leading  to  said  bridge;  and 
the  United  States  shall  have  the  right  of  way  for  postal  telegraph  purposes  over  any 
such  bridge ;  and  in  case  of  any  litigation  arising  from  any  alleged  obstruction  to  the 
navigation  of  any  of  said  rivers,  created  by  the  construction  of  any  bridge  under  this 
act,  the  cause  or  question  arising  may  be  tried  before  the  circuit  court  of  the  United 
States  of  any  State  in  which  any  portion  of  said  obstruction  or  bridge  touches. 

Sec.  23.  Tbat  all  railroad  companies  desiring  the  use  of  any  bridge  constructed 
under  this  act  shall  have,  and  be  entitled  to,  equal  rights  and  privileges  relative  to 
the  passage  of  railway  trains  or  cars  over  the  same,  and  over  the  approaches  thereto, 
upon  payment  of  a  reasonable  compensation  for  sucL  use;  and  in  case  the  owner  or 
owners  of  said  bridge  and  the  several  railroad  companies,  or  any  one  of  them,  desir- 
ing such  use  shall  fail  to  agree  upon  the  sum  or  sums  to  be  paid,  and  upon  rules  and 
conditions  to  which  each  shall  conform  in  using  said  bridge,  all  matters  at  issue  be* 
tween  them  shall  be  decided  by  the  Secretary  of  War  upon  a  hearing  of  the  allega- 
tions and  proofs  of  the  parties. 

Sec.  24.  That  the  persons  or  corporations  constructing  bridges  under  the  provisions 
of  this  act  shall  have  the  right  to  construct  safe  and  suitable  passage-ways  thereon 
for  foot-passengers  and  vehicles  of  every  description,  and  to  charge  a  reasonable  toll 
for  the  use  thereof;  but  the  rates  of  toll  shall  be  submitted  to  the  Secretary  of  War 
and  shall  be  subject  to  his  approval  or  to  any  change  he  may  think  proper  from  time 
to  time  in  such  rates ;  and  provided  that  the  constructions  authorized  by  this  section 
shall  not  reduce  the  clear  head-room  or  clear  channel-way  required  by  the  provisions 
of  this  act. 

Sec.  25.  That  such  alterations  and  changes  as  may  be  required  by  the  Secretary  of 
War,  or  Congress,  in  bridges  constructed  under  the  provisions  of  this  act,  so  as  to  pre- 
serve free  and  convenient  navigation,  shall  be  made  under  the  direction  of  the  Secre- 
tary of  War  and  at  their  own  expense  by  the  company  or  persons  owning,  controlling, 
or  operating  said  bridges. 

-Sec.  26.  That  all  bridges  constructed  under  the  authority  of  this  act  shall  be  built 
under  the  general  supervision  of  the  Secretary  of  War,  and  no  changes  or  alterations 
in  plans  shall  be  made  during  construction  of  said  bridges  or  after  their  completion, 
nnless  said  changes  or  alterations  conform  to  the  provisionsof  this  act  and  are  author- 
ized by  the  Secretary  of  War.  That  during  original  construction  or  in  carrying  out 
any  authorized  changes  or  repairs  of  said  bridges,  a  navigable  channel  shall  be  pre- 
served at  the  site  of  the  bridge  at  all  times,  and  the  water-way  of  tbe  river  shall  not 
be  obstructed  to  a  greater  extent  than  is  absolutely  necessary,  and  such  lights  and 
buoys  shall  be  kept  on  all  coffer-dams,  piles,  etc.,  as  may  be  necessary  for  the  security 
of  navigation. 

Sec.  27.  That  any  permission  granted  by  the  Secretary  of  War  under  the  provisions 
of  this  act  for  the  construction  of  a  bridge  shall  be  null  and  void  if  said  construction 
be  not  actually  commenced  within  one  year  and  completed  within  three  years  from 
the  date  of  said  permission. 

Sec.  28.  That  all  former  acts  or  parts  of  acts  granting  authority  for  the  erection  of  any 
bridge  or  bridges  over  the  portions  of  the  rivers  set  forth  in  section  1  of  this  act,  be, 
and  the  same  are  hereby  repealed,  in  each  and  every  case  where  actual  construc- 
tion of  said  bridge  or  bridges  be  not  commenced  on  or  before  the  date  on  which  this 
bill  becomes  a  law. 

Sec.  29.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby  expressly  re- 
served ;  and  the  risht  to  require  the  entire  removal  of  any  bridge  constr acted  under 
the  provisions  of  tnis  act,  at  the  expense  of  the  owners  thereof,  whenever  Congress 
shall  decide  that  the  publio  interests  require  it  is  also  expressly  reserved. 
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PROCEEDINGS  OP  BOARD. 

Saint  Louis,  Mo.,  January  16, 1888. 

Proceedings  of  a  Board  of  Engineers,  convened  by  virtue  of  the  fol 
lowing  order: 

Special  Orders,  ) 
No.  1.  S 

Headquarters  Corps  of  Engineers, 

Unitf^  States  Army, 
WashingloHy  D,  C,  January  10,  ISSa 
By  directioD  of  the  Secretary  of  War  a  Board  of  officers  of  the  Corps  of  Engineeri, 
to  consist  of  Lient.  Col.  Charles  R.  Snter,  Maj.  Alexander  Mackenzie,  Maj.  Alexan- 
der M.  Miller,  M^i.  Thomas  H.  Handbnry,  with  First  Lieut.  Theodore  A.  Bingham,  re- 
corder, will  assemble  in  Saint  Louis,  Mo.,  as  soon  as  practicable,  to  consider  and  report 
upon  the  coDstruotion  of  bridges  across  the  Missouri  River  between  its  month  and 
the  mouth  of  the  Dakota  or  James  River ;  across  the  Mississippi  River  between  Saint 
Paul,  Minn.,  and  Natchez,  Miss.,  and  across  the  Illinois  River  between  ita  month 
and  La  Salle,  111. 

Upon  the  completion  of  the  duties  assigned  them  Minors  Mackenzie  and  Handboiy 
will  return  to  their  stations. 
The  journeys  required  under  this  order  are  necessary  for  the  public  service. 
By  command  of  Brig.  Gen.  Duane. 

Chas.  W.  Raymond, 

Major  of  EngiMtn, 

The  Board  met,  in  obedience  to  notification  fh>m  its  president,  at  10  a. 
m.    Present  all  the  members  and'  the  recorder. 

The  president  read  the  order  convening  the  Board,  as  above,  also  the 
letter  of  instructions  to  the  Board  from  the  Chief  of  Engineers,  as  fol- 
lows: 

Office  of  the  Chief  of  Engineers, 

United  States  Armt, 
W<uihingion,  D.  C,  Jamuarg  10,  18S8. 

Sir  :  The  inclosed  bill,  8.  275,  to  authorize  the  construction  of  bridges  acroes  the 
Missouri  River,  the  MissiRsippi  River,  and  the  Illinois  River,  etc.,  is  transmitted  for 
the  information  and  consideration  of  the  Board  of  Engineers  constituted  by  Special 
Orders  No.  1,  Headquarters  Corps  of  Engineers,  current  series,  of  which  you  are  the 

S residing  officer.-    Copies  of  indorsements  of  the  Chief  of  Engineers  and  of  the  War 
department  upon  the  subject  are  also  inclosed  for  the  information  and  guidance  of 
the  Board. 

It  is  desired  that  the  Board  give  the  subject  the  careful  consideration  which  the 
importance  of  the  interests  involved  demand,  and  that  it  indicate  upon  the  bill 
such  amendments  as  may  be  deemed  advisable  and  for  the  best  interests  of  the  rivers 
concerned. 

In  connection  with  the  subject  the  following  papers  are  transmitted  for  the  infor- 
mation of  the  Board: 

Six  printed  copies  of  a  proposed  "  act  authorizing  the  construction  of  bridges  across 
the  Missouri,  Mississippi,  and  Illinois  rivers,  and  prescribing  the  character,  location, 
and  dimension  of  same/'  received  from  Mr.  E.  W.  Gould,  of  committee  of  the  Mer- 
chants' Exchange  of  8aint  Louis,  Mo.,  together  with  reports  of  the  officers  to  whom 
they  were  referred,  and  copies  of  letter  of  the  Chief  of  Engineers  dated  May  11, 
1882,  reporting  upon  a  similar  bill,  S.  1679,  and  of  amended  bill  submitted  therewith, 
and  also  copy  of  Senate  Ex.  Doc.  No.  20,  Forty-ninth  Congress,  second  session,  contain- 
ing report  of  the  Board  of  Engineers  relative  to  bridging  the  Mississippi  River  at  or 
near  Saint  Louis,  Mo. 

Maj.  A.  M.  Miller,  Corps  of  Engineers,  will  pay  the  expenses  of  the  Board  from 
the  appropriation  for  improving  Mississippi  River  from  mouth  of  the  Illinois  to  the 
mouth  of  the  Ohio  River,  etc. 
By  command  of  Brig.  Gen.  Dnane. 

Very  respectfully,  your  obedient  servant, 

Ja0.  C.  Post, 

Mi^or  ofUngineen. 
Lieat,  Col.  Chas.  R.  Suter, 

Corjp9  ofEnginum. 
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The  indorsements  by  the  Chief  of  Engineers  and  Secretary  of  War, 
transmitting  Senate  bill  275,  December  12, 1887,  were.then  read: 

[Fint  indoraement] 

Office  Chief  of  Enoxneers, 

U.  S.  Armt, 
January  9, 1888. 

Seflpectfally  retarned  to  the  Secretary  of  War. 

The  within  bill,  S.  275,  **  to  aathorize  the  constraction  of  bridges  across  the  Mis- 
souri River,  between  its  mouth  and  the  mouth  of  the  Dakota  or  James  River,  and 
across  the  MisMissippi  River,  between  tbo  port  of  Saint  Paul,  in  the  State  of  Minne- 
sota, and  the  port  of  Natchez,  in  the  State  of  Mississippi,  and  across  the  Illinois 
River,  between  its  mouth  and  La  Salle,  in  the  State  of  Illinois,  and  to  prescribe  the 
character,  location,  and  dimensions  of  the  same,"  has  been  received,  and  after  care- 
ful examination,  it  has  been  found  that  the  interests  involved  in  the  provisions  are  so 
important  that  before  expressing  the  opinion  of  this  office  it  is  deemed  advisable  that 
it  be  considered  by  a  Board  of  Engineer  Officers,  whose  large  experi^ce  has  rendered 
them  familiar  with  the  navigation  of  the  rivers  and  the  requirements  of  commerce 
affected  by  the  bill. 

It  is  accordingly  recommended  that  the  bill  be  referred  to  a  Board  of  Officers  of  the 
Corps  of  EDgineers,  to  consist  of  Lieut.  Col.  Charles  R.  Suter  and  Mais.  Alexander  Mac 
kenzie,  A.  M.  Miller,  and  Thomas  H.  Handbury^  with  Lieut.  T.  A.  Bingham,  recorder. 

Tha  Board  to  meet  at  Saint  L^is,  Mo.,  as  soon  as  practicable,  to  report  upon  the 
provisions  of  the  bill  in  question. 

If  approved  by  the  Secretary  it  is  further  recommended  that  the  order  convening 
the  Board  be  issued  from  this  office. 

J.  C.  DUANB, 

Brig.  Qen,,  Ch^f  of  Engineer: 

[Second  indorsement  1 

Approved  as  reoommended  hythe  Chief  of  Engineers. 
By  order  of  the  Secretary  of  War. 

John  Twebdalb, 
Chief  Clerk. 
War  Department,  January  10, 1888. 

The  following  telegram  was  laid  before  the  Board : 

New  York,  Jannary  14, 1888. 

Have  written  yon  to-day  about  Vest's  bill  for  bridging  Western  rivers;  please  do 
not  decide  until  you  receive  letter* 

E.  L.  CORTHELL. 

Col.  Chas.  R.  Suter. 

Senate  bill  275  was  then  read  and  discussed. 
Adjourned  at  4.20  p.  m.  to  meet  to-morrow  at  10  a.  nu 

Saint  Loins,  Mo.,  January  17, 1888. 

Board  met  at  10  a.  m.  pnrsnaut  to  adjournment. 
Present  all  the  members  and  £he  recorder. 
Minutes  of  yesterday's  meeting  were  read  and  approved. 
Major  Mackenzie  offered  the  following  resolution : 

Eeeolvedy  That  in  the  opinion  of  this  Board  the  following  should  be  added  to  Sen- 
ate bill  275,  December  12, 1887,  as  a  new  paragraph : 

That  all  former  laws  or  parts  of  laws  authorizing  the  construction  of  bridges  over 
Ae  Missouri,  Mississippi,  or  Illinois  Rivers  in  conflict  with  this  act  and  under  the  au- 
thority of  which  actual  construction  has  not  yet  been  oommencedi  are  hereby  re- 
pealed. 

Seconded  by  Msyor  Miller.    Carried* 
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Discussion  of  Senate  bill  275  was  then  began  by  sectiona. 

Title.    No  changes  recommended. 

Section  1.  No  changes  recommended. 

Section  2.  Section  2  is  general,  and  shonld  be  incladed  in  the  list 
of  sections  designated  as  general. 

Line  9,  strike  out  words  "  title  of  the^  so  as  to  read  "  covered  byi;he 
sections  enumerated.^ 

Section  3,  line  6,  change  to  read — 

Clear  Leight  measured  from  the  water  surface  to  the  lowest  part  of  the  snpentrnci- 
ore  in  any  span. 

Line  10,  change  to  read — 

Measared  at  right  angles  to  the  faces  of  the  piers  at  the  eleTation  of  low  water. 

Line  15,  change  to  read — 

Of  which  fixed  spans  over  navigable  channels  are  high  enough  to  permit  the  pas- 
sage of  boats  under  them  at  all  stages  of  water. 

Moved  for  adoption  by  Major  Handbnry ;  seconded  by  Major  Mac- 
kenzie.   Carried. 

Line  17,  change  to  read — 

Having  an  opening  or  openings  through  which  boats  can  pass  at  aH  stages  of  wat-er. 

Moved  for  adoption  by  Major  Mackenzie ;  seconded  by  Major  Hand- 
bury.    Carried. 
Section  4,  line  1,  change  to  read- 
That  all  low  bridges  authorized  under  this  act  shall  be,  ete. 

The  following  telegram  was  received  at  1  p.  m.: 

Dubuque,  Iowa,  January  17, 1888. 

River  interest  protest  against  low-bridge  clause,  section  fourteen,  Senate  bill  two 
hundred  and  seventy-five.    It  means  low  bridge  near  Saint  Louis. 

J.  H.  Stout. 
Major  A.  Mackenzie, 

(Care  Major  Miller,) 

U.  S.  Engineer* 

An  identical  telegram  was  received  by  Major  Miller, 

At  this  point  discussion  of  section  4  involved  discussion  of  section 

20,  and  of  a  substitute  for  section  20,  suggests  by  Major  Mackenzie. 
The  following  letter  was  received  and  laid  before  the  Board  by  Colonel 

Suter :    . 

New  York,  January  14, 1888. 

Dear  Sir:  I  called  on  the  Chief  of  Engineers  yesterday  in  reference  to  Senate  bill 
No.  275,  introduced  by  Mr.  Vest,  December  12,  to  authorize  the  construction  of  bridges 
across  the  MiHsouri,  MlRsissippi,  and  Illinois  rivers ;  the  object  of  the  bill  being  to  pro- 
vide a  general  law  for  these  rivers. 

I  was  informed  by  General  Duane  that  you  were. chairman  of  a  board  which  is  in- 
structed to  examine  and  report  on  this  bill.  There  are,  in  my  opinion,  several  serious 
defects  and  some  impracticable  provisions  in  the  bill,  as  follows: 

Section  3,  line  3.  High-water  mark  is  here  held  to  mean  the  local  highest  water. 
I  think  there  shonld  be  exceptions  to  this.  As  an  illnstration,  take  the  proposed  bridge 
at  Alton,  111.,  where  the  high  water  of  1844  is  4.2  feet  above  that  of  1858,  the  next 
highest  water.  The  1844  water  was  produced  by  a  conjunction  of  causes  which  never 
has  happened  before  or  since,  and  the  Secretary  of  War  very  properly  approved  plans 
based  on  the  high  water  of  1858.  On  the  Missouri  River,  at  extreme  highest  water, 
should  it  ever  occur  ai^Tiin,  no  boats  would  be  able  to  navigate  the  river,  and  it  does 
not  seem  just  to  compel  the  transportation  lines  of  the  country  to  build  their  bridges 
4  or  5  and  perhaps  6  feet  hi<[;her  than  is  necessary  for  nayigation,  or  to  haul  their 
freight  and  passengers  to  this  unnecessary  height. 

Section  4,  line  20.  There  may  be  many  cases  where  a  protection  pi^r  1,000  feet  in 
length  would  be  impracticable  and  entirely  unnecessary. 
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SecUon  7,  line  3.  Are  there  not  maDy  cases  likely  to  occur  where  all  of  the  spans 
of  a  high  bridge  need  not  be  high  spans,  bat  where  some  of  them  might,  without  in- 
jury to  navigation,  be  deck-spans  f 

Section  10,  line  7.  Wherever  high  water  and  low  water  are  ns^d  together  it  is 
impracticable  to  meet  the  requirements  of  the  head-room  at  high  water  and  above 
low  water  at  the  same  time.  In  nearly  all  cases  mentioned  in  the  bill  the  difference 
between  high  and  low  water  does  not  agree  with  the  provisions  given. 

Section  13,  line  11,  and  section  14,  ime  13.  The  openings  prescribed  for  draw- 
bridges in  these  instances  are  really  beyond  a  practicable  lioMt,  if  not  in  construc- 
tion, certainly  in  oi>eration.  It  would  be  well  to  ask  the  author  of  this  bill  to  show 
how  he  proposes  to  make  a  clear  opening  of  400  feet  in  a  draw-bridge. 

Section  16,  line  8.  Sixty  feet  of  clear  height  above  high  water  for  bridges  within  8 
miles  of  the  £ads  bridge  at  Saint  Louis  is  10  feet  more  than  there  is.  practically,  at 
the  present  bridge,  and  also  at  the  Merchants'  bridge,  according  to  tne  latter^s  char- 
ter. There  seems  to  be  no  necessity  for  this  additional  height.  The  two  bridges,  one 
built  and  the  other  to  be  built,  should  determine  the  clear  head-room. 

Section  16,  line  11.  The  requirement  for  a  draw  or  pivot  span  on  the  Lower  Missis- 
sippi is  entirely  uncalled  for,  in  my  opinion,  and  would  entail  a  very  great  expense 
on  any  company  building  a  bridge,  for  the  reason  that  spans  of  from  500  to  600  feet 
are  the  economical  spans.  If  draw-spans  are  built,  it  brings  three  piers,  and  one  of 
tbem  a  very  large  one,  near  together.  The  deep  foundations  required  for  these  piers 
also  increases  the  expense  very  largely.  I  most  earnestly  hope  that  you  will  strike 
tbese  requirements  out  of  the  bill. 

Section  20,  lines  40  to  50  inclusive.  Do  yon  consider  that  this  clause  allows  the  Sec- 
retary of  War,  throuffh  the  Chief  of  Engineers,  to  modify  any  of  the  terms  and  re- 
quirements of  thisbulf  If  so,  we,  as  bridge  engineers,  would  be  perfectly  willing 
to  leave  the  requirements  in  case  to  the  Secretary  of  War. 

I  hope  yon  will  consider  this  subject  very  carefully,  as  I  have  no  doubt  you  will, 
for  there  are  important  transportation  interests  involved,  not  only  now  but  in  all 
the  future,  that  have  a  right  to  be  heard  in  this  matter.  I  believe  that  a  general  law 
could  be  enacted  which  would  be  much  better  than  the  irregular  methods  of  legisla- 
tion now  practiced,  and  in  this  connection  wish  to  snggest  tnat  a  iixed  grade  lino  for 
certain  stretches  of  the  Missouri  and  possij^ly  of  the  Mississippi  River  might  be  deter- 
mined by  the  Chief  of  Engineers  which  shonld  be  the  basis  for  all  bridges  built  in 
such  stretches,  and  that  this  grade  line  should  not  be  the  local  highest  water,  but 
the  average  of  the  high  waters  as  shown  by  the  water-marks  or  by  the  height  of  the 
alluvial  banks  along  each  reach. 
Yours,  very  truly, 

£•  L.  CORTHELU 

Col.  Charles  R.  Suter. 

i 

Section  4 — continned.    Line  15,  change  to  read — 

Clear  channel-way  authorized  by  this  act. 

Line  16,  change  to  read — 

There  may  be  required  one  or  more  protection  piers  of  masonry  crib- work  or  piling 
as  may  be  directed  by  the  Secretary  of  War. 

Line  17,  change  to  read — 

Extending  from  the  end  or  ends  of  the  draw  opening  or  openings. 

Line  20,  change  to  read — 

One  thousand  feet  or  leas  from  the  center  line  of  the  bridge. 

Line  21,  change  to  read — 

With  ring-bolts,  cavils,  snubbing  posts,  or  similar  accessories  and  fender  planking. 

Line  26,  change  to  read — 

When  a  draw  opening  is  near  shore  that  the  snd  of  the  opening  be  connected  with 
the  shore. 

Line  29,  change  to  read — 

To  the  said  draw  opening. 

Lin$  32,  change  to  read — 

The  draw  openings  next  shore  becomei. 
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Line  36,  cliang;e  to  read — 

Then  the  bridge  company  8hall,  by  pnrobaae  or  othermse,  extingnish  the  right  to 
obstract  the  entrance  to  the  draw  opening  for  a  distance  of  at  least  700  feet  above  and 
700  feet  below  the  bridge. 

Seetion  5,  line  1,  change  to  read — 

Draw  openings  are  required* 

Further  consideration  of  this  section  was  postponed. 
The  following  telegram  was  sent  at  4  p.  m. : 

A  Board  of  Engineer  Officers  is  in  session  at  No.  1415  Washington  avonne,  Saint 
liOuis,  to  consider  a  general  law  for  bridges  over  the  Lower  Mississippi.  If  your  body 
desires  to  be  heard  on  this  subject  the  &ard  request  early  attendance.  Answer  how 
soon  yon  can  be  expected. 

SUTsa,  Engineer§. 
Prxsident  Coal  Exchangb, 

FitUburgkf  Pa. 

Adjourned  at  4.15  p.  m.  to  meet  at  10  a.  m.  to-morrow. 

Saint  Louis,  Mo.,  January  18,  1888. 

Board  met  at  10  a.  m.,  pursuant  to  adjournment.    Present  all  the 
members  and  the  recorder. 
Minutes  of  last  meeting  were  read  and  approved. 
The  following  letters  were  laid  before  the  Board  by  Major  Mackenzie : 

Eagle  Packet  Company, 
Alton,  III,  January  16,  1888. 

Dear  Sir  :  Yonr  favor  of  the  13tb  to  hand  and  noted.    Replying  will  say,  we  con- 
sider your  suggestions  very  good,  and  nothing  more  than  Just.     You  will^  no  donbt» 
BUgg08t  that  good  and  snfiicient  approaches  be  required. 
For  .your  many  courtesies  you  have  our  thanka. 
Truly  and  very  respectfully, 

G.  W.  Hnju 
Maj.  A.  Mackenzie,  U.  S.  A. 

[Hose  St  Loomia  Ice  and  Transportation  Company.] 

If 

Saint  Louis,  January  14,  1888. 

Dear  Sir  :  Tours  13th  just  at  band.  We  tbank  yon  for  thus  giving  ns  the  oppor> 
tunity  of  expressing  our  views  npon  the  bridge  question. 

We  think  there  can  be  little  doubt  that  no  low  britlgeB  ongbt  to  be  allowed  over 
the  shitting  channel  of  the  Mississippi  below  the  mouth  Missouri  River.  That  ques- 
tion was  pretty  well  settled  two  years  ago,  and  the  report  by  the  Board  of  United 
States  Engineers,  yourself,  and  others,  if  we  remember  correctly,  was  full,  and  cot- 
ered  the  whole  matter  thoronghly. 

Wo  will  always  probably  have  the  cheaper  low  bridges  over  the  Mississippi  abcFve 
month  Missouri ;  but  we  think  the  bridges  to  be  built  as  new  ones  and  to  replace  old 
ones  worn  out  should  be  erected  with  more  care  and  with  more  regard  to  the  intoreat 
of  navigation  than  in  the  past.  Wo  think  any  bridges  to  be  built  in  future  between 
mouth  Missouri  River  to  mouth  Illinois  River  should  be  of  wider  span  and  better 
protections  than  those  higher  up  Mississippi.  As  the  Illinois  is  a  great  feeder  to 
Mississippi,  the  current  is  stronger  below  than  above  it,  and  the  volume  of  business 
also  increased.  Hence  we  think  bridges  over  this  portion  of  the  Mississippi  should 
have  draws  30  to  40  feet  wider  than  those  above  it.  Being  free  from  bridges  at  pres- 
ent, this  can  be  done.  . 

In  our  opinion  no  bridges  over  the  Mississippi  at  any  point  shonld  have  draws  leas 
than  *200  to  225  feet  clear  space  for  steamers  to  pass,  and  between  mouth  Missouri, 
Illinois,  not  less  than  230  feet.  The  advancement  in  hridge  building  makes  these  spana 
perfectly  easy  to  bridgo  builders.  And  another  point  seems  to  ns  quito  as  important 
to  the  navigation  interest  as  the  width  of  the  spans.  All  bridges* shonld  havo  a  long 
protection  of  spiling  and  timber  reaching  at  least  300  to  400  feet  above  the  pivot 
or  center  pier  of  the  draw,  constructed  straight  with  the  current  and  planked  or 
timbered  smoothly,  so  barges  and  steam-boats  could  drop  through  in  windy  weather 
without  injury  by  ragged  bolts,  etc.  The  main  object  of  this  protection  would 
be  for  tow  and  raft  boats,  in  approaching  the  draw  in  windy  weather,  have  some- 
thing to  back  up  against  and  take  out  lines  to  snub  through  safely.    Good  annb- 
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bin^  posts  should  be  placed  in  end  of  this  pier  or  protection.  8acli  a  protection  as 
this  woui^d  decrease  the  danger  to  tow  and  raft  boats  as  well  as  passenger  steamers, 
as  many  windy  days  they  have  to  lay  ap,  fearing  to  try  to  enter  a  narrow  span  draw 
oat  in  the  river  where  there  is  no  place  to  run  a  line  to  steady  them.  With  such  a 
protection  tow-boats  could  drop  in  carefully  against  the  protection,  take -out  a  line 
and  drop  through  safely,  when  without  it  they  would  be  in  danger  of  missing  the 
draw  and  be  drawn  under  the  low  superstructure.  Each  side  of  the  draws  such  a 
protection  would  be  comparatively  inexpensive  to  the  railroad  or  bridge  company, 
costing  pvobably  $8,000  to  $10,000,  and  act  as  a  rest  for  their  draw  and  ice-breaker 
also.  They  usuaUy  erect  short  ones,  say  100  to  150  feet  long ;  but  these  are  so  short 
there  is  not  room  foralM»w,  often  300  to  400  feet  long,  to  get  any  assistance  from  them, 
as  more  than  half  the  weight -ef  the  tow  would  overlap  these  short  protections  and 
the  tow  likely  t»  double  around  them  in  trying  to  use  them  as  a  guide  or  to  drop 
through  by.  These  protections  are  not  needed  -at  the  lower  side,  as  an  up-stream  tow 
failing  to  enter  the  draw  can  drop  back  and  make  the  ^second  or  third  effort  without 
danger,  which  can  not  be  done  with  the  down-stream  tow,  tow  beats  usually  taking 
more  than  they  are  able  to  back  up  out  of  a  draw  if  they  make  any  mistake  in  enter- 
ing. All  reasonable  security  to  life  and  property  should  be  given,  and  a  little  addi- 
tional cost  or  expense  should  not  be  an  excuso  for  neglecting  necessary  measures. 
Each  bridge  erected  is  an  additional  tax  and  expense  to  all  steam-boat  navigation. 
Hence,  the  corporation  or  company  erecting  these  obstructions  to  navigation  should 
make  them  as  safe  as  possible,  even  at  an  additional  expense  to  make  thorn  so. 
Bridges  are  necessary  to  the  commerce  of  the  country,  and  must  be  built  to  meet  that 
need ;  but  more  care  is  necessary  than  has  been  used  in  the  past  to  see  the  bridges 
are  as  little  of  an  obstruction  as  possible,  and  still  be  economical. 

Yours,  very  truly. 

Husk  &.  Loomis  Ice  and  Transportation  Company, 

Wm.  L.  Huse, 
President 
A.  Mackenzie, 

Major  United  States  Engineers, 

The  foUowlDg  telegram  was  sent  at  10.25  a.  m. : 

Your  telegrams  of  17th  to  Majors  Mackenzie  and  Miller  were  received  and  laid  bo- 
fore  the  Board. 

SUTER, 

Engineers, 
J.  H.  Stout, 

Dubuque,  Iowa, 

The  following  letter  was  sent ; 

Saint  Louis,  January  18, 1888. 

Dear  Sir  :  Your  letter  of  January  14  was  received  and  laid  before  the  Board. 
Very  respectfully,  your  obedient  servant, 

Chas.  R.  Sutrr, 
*  Lieut,  Vol,  of  Engineers. 

E.  L.  CORTHELL,  C.  E., 

35  Wall  Street,  New  York. 

The  following  letters  were  sent : 

Saint  Louis,  Mo.,  January  18,  1888. 

Sib:  I  have  the  honor  to  inform  you  that  there  is  now  a  Board  of  Engineer  Officers 
in  session  at  1415  Washington  avenue,  which  has  under  consideration  a  general  bridge 
law  covering  the  Mississippi  River  below  the  £ads  bridge. 

The  Board  would  be  glad  to  hear  your  views  on  the  subject. 

They  will  be  in  session  to-day  and  to-morrow  from  10  a.  m.  to  4  p.  m. 

If  you  are  not  able  to  attend  in  person,  the  Board  would  like  to  receive  a  table 

flying  the  lengths,  the  breadths  over  all,  the  heichts  to  top  of  pilot-house,  and  the 
eights  to  top  of  chimneys  of  all  ef  your  company's  largest  steamers. 
Very  respectfully,  your  obedient  servant, 

Chas.  R.  Suter, 
Lieut.  Col,  of  Engineers,  U,  S,  A, 
Mr.  John  A.  Scuddkr, 

PreMent  Saint  Louis  and  New  Orleans  Anchor  Line. 

Saint  Louis,  Mo.,  January  18, 188H. 

Sir  :  I  have  the  honor  to  inform  you  that  there  is  now  a  Board  of  Engineer  Officers 
in  session  at  1415  Washington  evenue,  which  has  under  consideration  a  general  bridge 
I*w  covering  the  Mississippi  River  below  the  Eads  bridge. 
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Tbf)  Board  would  be  glad  to  have  your  yiews  on  the  subject. 
They  will  be  in  session  to-day  and  to-morrow,  from  10  a.  m.  to  4  p.  m. 
If  yon  are  not  able  to  attend  in  person,  the  Board  woald  like  to  receive  a  table  giving 
tbe  lengths,  the  breadths  over  all,  the  heights  to  top  of  pilot-bouse,  and  the  heighti 
to  top  of  chimoeys  of  all  of  yonr  company's  largest  steamers ;  and  also  tbe  lengths 
and  breadths  of  your  largest  tows,  including  tow-boat,  with  diagram  showing  ar- 
rangement of  tow. 

Very  respectfully,  your  obedient  servant, 

Chas.  R.  Suter, 
Lieut,  Col.  of  JSngineertf  U,  &A, 
Mr.  Henry  C.  Haarsttck, 

Prendent  Saint  Louis  and  Misiissippi 

Valley  TraneportaUon  Company, 

Consideration  of  Senate  bill  275  was  resamed. 
Tbe  following  resolution  was  adopted : 

Resolvedf  That  in  lien  of  tbe  words  "rivers between  its  month  and  La  Salle,''  in  tbe 
title  of  the  bill,  the  following  be  substituted,  *^  Illinois  and  Dea  Plainea  rivers,  be- 
tween tbe  mouth  of  the  Illinois  and  the  city  of  JolieL" 

The  following  resolution  was  adopted : 

Feaolvedf  That  in  tbe  opinion  of  tbe  Board  tbe  following  be  substituted  for  section  1: 
That  any  persons  or  corporation  having  lawful  authority  may  hereafter  ereet 
bridges  at  points  where  said  construction  will  not  materially  affect  the  interests  of 
navigation  across  tbe  Missouri,  the  Illinois,  the  DesPlaines  and  tbe  Mississippi  rivers, 
between  the  points  above  mentioned  for  railroads  or  other  uses,  upon  compliance 
with  tbe  provisions  and  requirements  of  this  act ;  and  hereafter  no  bridges  shall  be 
built  within  said  limits,  except  under  tbe  said  provisions  and  requirements. 

The  following  was  adopted: 

•  Resolved^  That  the  following  be  added  to  Senate  bill  275: 

That  any  permission  granted  by  tbe  Secretary  of  War,  under  the  provisions  of  this 
act,  for  the  construction  of  a  bridge,  shall  be  null  and  void  if  said  constrnction  be 
not  actually  commenced  within  one  year  and  completed  within  two  years  from  tbe 
date  of  said  permission. 

Section  6  of  Senate  bill  275  was  then  discassed. 
The  following  was  adopted : 
Line  1,  change  to  read — 

That  all  draw-spans  authorized. 

Section  7,  line  1,  changed  to  read — 

That  in  all  high  bridges  authorized  by  this  act,  except  as  hereafter  provided  in  sec- 
tion — ,  all  spans  covering,  etc.  * 

Line  3,  stop  at  words  '^  high  spans." 

Line  4,  omit. 

Section  8,  lines  1  and  2,  change  to  read — 

That  all  piers  shall  be  built  parallel  with,  etc. 

Lines  5,  6,  7,  change  to  read — 

Imperfect  foundations,  which  will  lessen  tbe  required  water-way,  will  not  be  per- 
mitted. 

Section  9,  consideration  postponed. 

Section  19,  strike  out,  ^^  substance  to  be  made  a  special  secti6n  for 
Upper  Mississippi." 

Section  20,  omit,  and  substitute  a  section  offered  by  Major  Mac- 
kenzie. 

Section  21,  line  7,  change  to  read — 

Conspicuous  place  on  or  near  aU  high  bridges  the  clear  head-room. 

Line  9^  change  to  read — 
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^This  height  to  be  readily  yisible  to  the  naked  eye  from  any  point  in  the  channel  oi 
the  river  for  a  stretch,  etc. 

Line  13,  add —  « 

Bridge,  and  that  on  all  low  bridges  there  shall  be  displayed  at  points  plainly  visi- 
ble to  boats  passing  throagh  the  draw  a  record  showing  the  stage  of  water  or  whether 
the^ river  is  rising  or  falling. 

Section  22,  line  1,  change  to  read — 

Constructed,  maintained,  and  managed  under. 

Section  23,  no  change. 

Section  24,  line  3,  change  to  read— • 

Construct  safe  and  suitable  passage-ways. 

Section  25,  line  3,  change  to  read — 

Act  so  as  to  preserve  free  and  convenient  navigation. 

Line  5,  omit  all  after  word  <<  expense  "  and  insert  following  as  a  new 
section : 

Sec.  26.  That  the  right  to  alteir,  amendfOr  repeal  this  act  is  hereby  expressly  ro- 
eerved,  and  the  right  to  require  the  entire  removal  of  any  bridee  constructed  under 
the  provisions  of  this  act»  at  the  expense  of  the  owners  thereof  wheuevor  Congress 
ahall  decide  that  the  public  interests  require  it,  is  also  expressly  reserved. 

At  3  p.  ni.  the  following  telegram  was  received: 

Pittsburgh,  Pa.,  18—. 

We  will  send  a  representative.    What  day  should  he  get  there?    Answer  quick. 

R.  Barrows, 
Secretary  Coal  Exchange. 
Lieut.  Col.  C.  R.  Suteh. 

The  following  answer  was  returned.    Telegram : 

Board  will  be  in  session  the  remainder  of  the  week.    Come  as  soon  as  possible. 

SUTER, 

Ungineere, 
R.  Barrows, 

Secretary  Coal  Exchange,  Pittahurgh,  Pa, 

At  3.30  p.  m.  Mr.  Samael  Brown,  of  Pittsburgh,  appeared  before  the 
Board.    He  is  engaged  in  the  coal  business. 

Clear  head-room  of  53  feet  above  high  water  would  be  sufficient  for 
his  business.  Width  of  span  is  their  pressing  necessity.  Flanking 
width  of  fleet  is  700  feetj  length  of  single  loats  is  170  feet.  At  Hen- 
derson the  bridge  gives  600  feet  width  of  span.  At  present  have  to 
double  trip  at  Henderson.    Lose  one  da}';  costs,  $250. 

Keed  wider  spans  on  Mississippi  below  Cairo,  because  have  to  flank 
under  bridges,  unless  they  double  trip  at  great  expense. 

Length  of  fleet  680  feet  by  200  feet  for  length  of  tow-boat.  Total,  880 
feet. 

This  for  a  tow  of  four  lengths.  Ought  to  have  700  feet ;  800  feet 
would  suit  better,  and  no  question  of  practicability  of  800  feet  span. 
They  flank  by  Memphis  as  they  used  to;  straighten  out  into  TeuQcssee 
chute,  about  at  foot,  by  Fort  Pickering. 

Mr.  Brown  left  at  4  p.  m. 

Adjourned  at  4.30  p.  m.  to  meet  at  10  a.  m.  to-morrow. 

Saint  Louis,  January  19, 1888. 

Board  met,  pursuant  to  adjournment,  at  10  a.  m.  Present,  all  the 
members  and  the  recorder. 

Capt.  James  Good,  superintendent,  and  Mr.  Henry  C.  Haarstick, 
president  of  the  Saint  Louis  and  Mississippi  Valley  Transportation  Com- 
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pany,  appeared  before  the  Board.    They  submitted  the  table  and  dia 
grams  called  for  in  the  letters  written  to  them  yesterday,  as  follows: 

Saint  Loctis,  January  19,  1888. 

Dear  Sir:  I  have  yoar  favor  of  19th  instant  asking   information  concemhigoai 
boats,  barges,  size  of  tows,  etc. 
Oar  barges  (largest) : 

Length 235 

Width 41 

Onr  boats  (largest) : 

Length,  iucluding  wheel S60 

Width 46 

Height  top  of  pilot  house • 62 

Height  top  of  chimneys - 75 

Tow  of  seven  barges  (as  per  diagram),  length,  inclnding  boat  hitched  ap  ....  660 
Width 2(K 

Very  respectfully, 

Henry  C.  Haarstick, 

Presidmt 
Lieut.  Col.  Char.  R.  Sitter, 

Corps  of  Engineers^  U,  S.  A, 

Mr.  Haarstick  s<aid  they  do  not  take  full  tow — Saint  Louis  to  Cairo— 
at  low  water,  but  send  two  tow-boat«  at  extra  expense,  then  double  up 
at  Cairo,  and  send  one  tow-boat  below  Cairo. 

If  channel  were  improved  could  send  full  tow  from  Saint  Louis  at  low 
water. 

Mr.  I.  M.  Mason,  superintendent  of  the  Anchor  Line,  came  in  at 
10.15. 

General  discussion  followed  of  the  conditions  of  towing  on  the  Mis- 
sissippi Kiver  below  the  mouth  of  the  Missouri,  and  of  the  necessary 
requiieraents  of  bridges  in  order  not  seriously  to  harass  navigation. 

Mr.  Haarstick  says  his  barges  stand  about  15  feet  out  of  water  and 
run  all  the  year,  and  so  are  subject  to  all  kinds  of  weather,  especially 
wind. 

In  the  Ohio  the  coal-boats  are  very  low  in  the  water,  and  run  only 
three  to  five  months  in  the  year.  Says  the  diagram  submitted  is  of  a 
full  tow,  the  size  below  Cairo.    Says  his  barges  cost  about  $14,000. 

On  the  Ohio  few  of  the  boats  are  brought  back. 

Valley  line  took  down  one  tow  in  1887  of  a  total  length  of  900  feet, 
including  tow-boat. 

Caj)tain  Good  says  boils  and  cross  currents  cause  very  careful  hand- 
ling, especially  when  complicated  with  wind,  which  is  very  troublesome 
between  Saint  Louis  and  Cairo.  When  a  bridge  is  added,  the  problem 
becomes  almost  always  really  dangerous  to  the  safety  of  the  tow. 

Span  should  be  next  the  shore  the  fleet  is  floating  along.  Eight  hun- 
dred  feet  span  would  i^robably  be  sufficient. 

Boils  in  Louisiana  b^ur break  fastenings  of  fleet;  3-inch  lines.' 

Twenty-two  or  twenty-three  revolutions  cut  down  to  nine. 

Think  will  have  to  lay  up,  and  always  run  the  bridge  proposed  at 
Grand  Tower,  111.,  in  the  day-time. 

Think  minimum  span  between  Saint  Louis  and  Cairo  should  be  650 
feet ;  nothing  less  than  750  feet  below  the  mouth  of  the  Ohio. 

Anchor  and  Valley  transportation  lines  have  already  to  carry  their 
own  navigation  insurance ;  hence  bridge  obstruction  is  a  very  serious 
detriment. 

Should  have  at  least  two  spans  below  Cairo. 

Ca])tain  Mason  says  to  be  necessary  at  Memphis  three  spans — one 
750  feet,  two  600  feet,  and  headroom  85  feet;  at  Grand  Tower  three 
spans — one  750  feet,  two  600  feet. 
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Captain  Mason  says  for  Anchor  Line  highest  pilot-hoase  65  feet^ 
chimney  92  feet. 

These  gentlemen  left  at  11.45  a.  m.  The  minutes  of  yesterday^s  meet- 
ing were  then  read  and  approved. 

A  copy  of  Senate  bill  275  rewritten,  with  all  the  changes  previously 
adopted  4)y  the  Board,  was  then  laid  before  Board. 

Discussion  of  the  bill  was  resumed. 

The  following,  introduced  by  Major  Mackenzie,  was  adopted : 

BeMlved,  That  in  the  title  of  the  bill  the  words  "port  of  Saiot  Paal"  be  omitted, 
and  the  words  *'  moath  of  the  Minnesota  River  "  be  substitated. 

The  following  was  introduced  by  Colonel  Suter: 

Moved  that  this  Board  represent  to  the  Engineer  Department  the  desirability  of 
establishing  uniform  high- water  grade  lines  for  the  various  rivers  mentioned  in 
Senate  bill  number  275,  and  recommend  to  the  department  that  orders  to  that  effect 
be  issued  to  its  ofiBcers,  and  that  the  same  course  be  recommended  to  the  Mississippi 
and  Missouri  River  Commissions,  in  order  that  some  uniform  standard  line  may  be 
determined  from  which  heights  of  bridges  authorized  under  this  act  shaU  be  meas- 
ured. 

Adopted. 

The  following  telegram  was  received  at  1  p.  m.: 

Pittsburgh,  Pa.,  January  19, 1888. 
Capt.  John  S.  Dravo,  car  representative,  starts  to  Saint  Louis  to-uiglit. 

FiiTSBUKGH  Coal  Kxgbangb. 
Lieut.  Col.  Chas.  B.  Suter. 

The  following  was  introduced  by  Golonel  Suter : 

Moved  that  the  special  sections  of  Senate  bill  number  275  be  considered  by  commit- 
tees of  this  Board,  composed  of  the  members  most  familiar  with  the  streams  to  which 
the  sections  pertain,  and  that  these  committees  report  to  the  full  fioard  their  recom- 
mendations and  the  reasons  therefor.  The  committees  to  be  appointed  by  the  presiding 
officer. 

Adopted. 

Majors  Mackenzie  and  Handbury  were  appointed  to  take  the  Missis- 
sippi above  the  mouth  of  the  Missouri  and  the  Illinois  Elvers — sections 
12,  13, 18. 

Colonel  Suter  and  Major  Mackenzie,  to  take  the  Missouri  River — sec- 
tions 10, 11.  Golonel  Suter  and  Major  Miller,  to  take  the  Mississippi 
Kiver  below  the  mouth  of  the  Missouri  Kiver — sections  14,  15,  10,  17. 

The  Board  then  cou tinned  its  work  by  committees  as  above  named. 

At  2  p.  m.  Capt.  Charles  S.  Ro^^rs,  of  the  Naples  Paeket  Company, 
called  on  Major  Handbury  with  regard  to  Illinois  Eiver  traffic,  and  was 
referred  to  the  subcommittee  on  that  river. 

Board  adjourned  at  4.30  p.  m.  to  meet  at  10  a.  m.  to-morow. 

Saint  Louis,  January  20, 1888. 

Board  met  pursuant  to  adjournment  at  10.45  a.  m.  Present  all  the 
members  and  the  recorder. 

The  minutes  of  yesterday's  meeting  were  read,  slight  alterations  were 
made,  and  they  were  then  adopted. 

The  following  was  offered  by  Major  Mackenzie : 

Sewlved,  That  in  section  1  line  4,  after  the  word  "  may,''  the  worda  be  added  '^when 
pnblic  necessity  so  demands." 

Seconded  for  adoption  by  Major  Handbury.    Carried. 
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The  following  letter  was  received  : 

Saint  Louis,  Mo.,  January  19, 188& 

Dear  Sir  :  Below  please  find  the  height  in  detail  of  an  Anchor  Line  steamer: 

Feet 

From  the  water-line  of  hull  to  main  deck 6 

From  main  deck  to  boiler  deck • •- ..? 16 

From  boiler  deck  to  top  of  sky-light  roof 16 

From  sky-light  roof  to  top  of  texas • 9 

From  top  oftexas  to  top  of  pilot-honse IB 

From  top  of  pilot-honse  in  line  of  the  chimneys  to  top  of  chimneys 27 

Total 92 

YonrSi  tmly, 

Isaac  M.  Mason, 

Superintendent 

Lient.  Col.  C.  R.  Sutkr, 

Corps  of  Engineer$f  U.  S*  A* 

The  following  was  introduced  by  Colonel  Suter  and  adopted : 

Eesolved,  In  the  case  of  all  bridges  built  under  the  provisions  of  this  act,  the  ap- 
proaches to  the  bridge  shall  be  so  designed  and  constructed  as  not  to  interfere  with 
the  free  discharge  of  the  river  in  seasons  of  flood,  and  any  encroachment  on  the  high- 
i^ater  cross-section  by  solid  embankments  or  otherwise,  ^hich  will  result  in  unduly 
accelerating  the  high- water  current  at  the  site  of  the  bridge,  shall  not  be  allowed. 

The  following  substitute  for  section  9  was  offered  by  Major  Macken- 
zie and  adopted: 

Sec.  9.  That  any  persons  or  company  constructing  any  bridge  under  authority  of 
this  act  shall  build  and  maintain  at  all  times,  as  accessory  works  to  such  bridge,  such 
booms,  piers,  dikes,  guard  fences,  and  similar  devices  as  may  be  necessary  to  insure 
at  all  times  a  permanent  channel  for  a  sufficient  distance  above  and  below  the  bridge 
site,  aud  for  the  guiding  of  rafts,  steam-boata,  and  all  other  water  craft  safely  under 
or  through  said  bridge.  Aud  if  at  any  time  after  the  construction  of  the  bridge  and 
its  accessory  works  the  approaches  to  draw-openings,  channel-spans,  or  raft  passages 
in  bridges  over  the  navigable  waters  referred  to  in  this  act,  are  found  to  be  danger- 
ous or  ditlicnlt  of  access  by  any  important  class  of  river  traflic,  the  Secretary  of  War 
may,  upon  the  recommendation  of  the  Chief  of  Engineers,  United  States  Army,  order 
the  parties  owning  or  controlling  said  bridge  to  construct  aud  maintain  such  addi- 
tional ehoer-booms,  dikes,  and  other  devices  as  will  obviate  the  difficulty  mentioned, 
which  additional  sheer-booms,  dikes,  and  other  devices  shall  be  built  and  maintained 
at  their  own  expense  by  the  parties  owning,  controlling,  or  operating  said  bridge. 

Consideration  of  Senate  bill  275  was  then  resumed  by  committees. 
The  committee  on  sections  12, 13,  and  18  at  11.40  reported  as  fol- 
lows : 

The  coTumittee  appointed  to  consider  sections  12,  13,  and  18  of  Senate  bill  275,  Fif- 
tieth Congress,  lirnt  session,  have  the  honor  to  report  jis  follows: 

►Sections  12  and  13  refer  to  bridges  over  the  navigable  portionsof  the  Mississippi 
Kiver  above  the  mouth  of  the  Missouri,  and  section  Id  to  bridges  over  the  Illiuoia 

The  provisions  of  the  bill  as  presented  for  the  consideration  of  the  committee  are— 

That  on  the  river  above  Keokuk  high  bridges  shall  have  channel  spans  giving  300 
feet  clejir  channel-way  and  50  feet  head-room  ;  for  low  bridges,  draw  openings  have 
200  feet  clear  chunnel-way,  and  lixcd  spans  having  channel-way  of  300  iVet  and 
licad-roorn  of  10  feet  at  high  water.  Below  Keokuk  high  bridges  to  have  channel 
spans  of  :ir)0  feet,  with  bead-room  of  80  feet  over  low  water  aud  50  fetjt  abovo  high 
water  ;  low  bridges  having  draw  openings  giving  300  feet  clear  channel-way,  and 
tlio  tixed  spans  shall  he  3r>0  feet,  and  clear  head-room  shall  not  be  less  than  10  feet  at 
high  water.  For  the  Illinois  River  high  bridges  give  channel  spans  of  300  feet  and 
height  of  50  feot ;  low  bridges  give  openings  of  160  feet. 

Pod  ton  bridges  with  openings  of  400  feet  are  also  provided  for  the  Upper  Mississippi 
and  Illinois  Kivers. 

The  husine.-ss  of  the  Upper  Mississippi  River  above  Keokuk  is  essentially  of  the  same 
character  us  below,  anil  the  acconiniodations  reqnired  in  the  two  sections  are  about 
the  same.  The  rafting  trafhc  requires  the  greatest  space  for  handling,  aud  some  rafU 
alart  from  above  Lake  Pepin,  within  30  miles  of  Saint  PauL 
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For  the  pnrpose  of  reducing  the  cost  of  transportation  the  size  of  rafts  has  heen  in- 
erea.sed,  and  many  raits  are  now  moved  down  the  river  from  its  upper  limits  6u0  feet 
long  and  nearly  300  feet  wide. 

Raft  or  channel  spans  in  high  or  low  hridgcshaving  350  feet  waterway  are  needed 
for  passing  such  a  raft.  The  draw  openings  in  low  bridi^es,  wbicb  low  bridges  are  aa 
a  rale  tbeclass  in  use  on  this  portion  of  the  Mississippi,  are  used  by  passenger  and 
freight  boats  and  all  tows  except  rafts,  and  in  some  cusos  it  is  more  convenient  to  use 
Bach  draw  openings  for  the  i)as8age  of  rafts  (the  rafts  being  split)  than  the  fixed 
channel  spans.  For  large  tows  and  half  rafts  a  widtb  of  WO  leet  is  required  for  safe 
and  convenient  navigation. 

Many  of  the  bridges  over  the  Upper  Mississippi  are  low  bridges,  having  draw  open- 
ings of  160  feet  and  raft  span  of  250  feet.  In  a  few  cases  of  bridges  built  under  au- 
thority of  Congress  the  openings  are  less,  and  in  some  cjises  they  ure  greater.  Nota- 
bly at  Louisiana,  Mo.,  where  two  draw  0]>ening8  of  200  feet  each  are  given.  The 
dimensions  160  feet  and  250  feet  were  fixed  many  years  ago.  A  necessary  change  in 
the  system  of  river  transportation  makes  these  dimensions  now  inadequate,  and  ad- 
vances in  the  science  of  bridge-building  makes  it  as  proper  to  require  openings  of 
200  feet  and  350  feet  as  it  was  to  give  tue  earlier  dimensions  when  they  were  fixed 
npon. 

The  height  proposed  in  the  bill  as  printed  for  high  bridges  is  50  feet.  But  the  high 
bridges  now  existing  over  the  Upper  Miss'ssippi  Kiver  all  of  them  give  a  height  of 
over  55  feet,  and  this  height  will  permit  the  p.-Msage  of  all  steamers  now  in  use  on  the 
Upper  Mississippi  and  of  steamers  best  adapted  to  the  U))per  Mississippi  trade  at  all 
stages,  provided  their  chimneys  be  lowered  at  extreme  high  water.  This  height  of 
55  feet,  while  it  is  not  as  great  as  might  be  desired,  will  be  acceptable  by  the  river 
interests  of  the  Upper  I^fisHissippi  as  a  compromise.  All  bridges  are  obstructions  to 
navigation,  and  each  bridge  adds  its  quota  to  the  expense  of  transportation,  attend- 
ing delays,  and  difficulties  of  passage  through  it.  Bridges  with  inadequate  spans  and 
openings  cause  more  trouble,  delay,  and  expense  to  navigation  than  bridges  with 

£  roper-sized  spans  and  openings.     The  dimensions  of  existing  bridges  over  the  Upper 
[ississippi  (excepting  height  of  high  briiiges)  should  not  bo  taken  aa  a  guide  in  es- 
tablishing the  dimensions  to  be  preserved  in  futnre  bills. 

The  conditions  on  the  Illinois  are  similar  to  those  on  the  Upper  Mi  sissippi,  and  the 
bnsiness  which  is  to  be  handled  on  the  Illinois  (in  its  future  improved  condition)  is, 
excepting  rafrs,  the  same  as  the  business  of  the  Upper  Mississippi,  and  requirements 
as  to  bridges  should  be  about  the  same,  with  the  exception  that  on  the  Illinois,  there 
being  no  raft  interest  to  accommodate,  draw-openings,  it  is  thought,  need  not  exceed 
160  feet  as  provided  for  in  the  bill. 

In  the  opinion  of  the  committee  the  conditions  required  for  bridges  over  the  Upper 
Mississippi  at  various  points  above  the  mouth  of  the  Missouri  being  the  same,  and 
those  for  bridges  on  the  Illinois  being  essentially  the  same  as  on  Upper  Mississippi, 
and  with  the  idea  that  it  is  advisable  to  simplify  the  bill  as  much  as  possible,  it  is 
snggested  that  all  the  requirements  for  the  Upper  Mississippi  and  the  Illinois  be  com- 
bined Id  one  section.  For  the  reasons  given,  the  committee  recommend  the  omission 
of  sections  12,  13,  and  18,  and  the  substitution  of  the  present  section  as  appended. 

The  present  project  for  the  improvement  of  the  Illinois  Kiver,  which  the  United 
States  and  the  State  of  Illinois  are  now  carrying  into  execution,  contemplateH  the 
accommodation  of  steam-boats  of  the  same  class  as  those  navigating  the  upper  Mis- 
sissippi and  Missouri  rivers. 

A.  Mackenzie, 

Ala  jo  r  of  En  gi  n  eer», 
Thos.  H.  Handbury, 
Major  of  Engineers. 

Sec.  12.  That  all  high  bridges  over  the  Mississippi  River  above  the  mouth  of  the 
Missouri,  and  over  the  Illinois  and  Des  Plaines  rivers,  authorized  by  this  act,  shall 
have  one  or  more  channel-spans,  each  having  not  less  than  350  feet  clear  channel-way 
and  not  less  than  55  feet  clear  head-room  at  nigh  water. 

That  all  low  bridges  over  the  same  shall  have  two  or  more  draw  open  in. i:s,  each 
having  not  less  than  200  feet  clear  channel- way,  and  in  addition  to  said  draw  open- 
ings, all  said  low  bridges  shall  have  one  or  more  fixed  channel-spans,  each  having 
not  less  than  350  feet  clear  channel  way ;  and  every  part  of  the  superstructure  of  said 
low  bridges  shall  give  a  clear  head-room  of  not  less  than  10  feet  at  high  water: 
ProdcJerf,  That  all  spans  of  both  the  high  and  low  bria^^es  shall  bo  so  located  as  to 
afibrd  the  greatest  possible  accommodation  to  the  river  trafiic :  Provided  also,  That  in 
case  of  alow  bridge,  if  the  physical  characteristics  of  the  locality  so  require  and  the 
interests  of  navigation  be  not  injured  thereby,  the  lengths  of  the  fixed  spans  or  the 
number  of  draw  openings  may  be  reduced:  Provided  aho^  Tluit  if  the  interests  of  nav- 
igation so  require,  the  clear  channel  ways  of  any  bridge  located  in  the  immediate 
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vicinity  of  an  •xistinff  'bridge  legalized  by  an  act  of  Congrt'bs  may  be  made  t^icom- 
Bpond  Id  length  and  location  of  spans  to  the  clear  chaonel'Spana  of  said  exUtiug 
bridge :  Provided  aUo,  That  for  any  two  adjacent  draw  openings  of  200  feet  each,  uds 
draw  opening  of  300  feet  may  be  substituted,  if  the  interests  of  navigation  be  n«>t  in- 
jured thereby  :  Provided  further.  That  in  low  bridges  over  the  Illinois  and  Des  Plaiim 
rivers,  two  or  more  draw  openings  of  not  less  than  160  feet  each  may  be  penintted: 
Provided  further^  That  on  the  Mibttissippi  River  above  the  mouth  of  the  Missouri  and 
on  the  Illinois  and  Des  Plaines  rivers, all  bridges  may  be  constrncted  as  pile  and  ]»on* 
ton  bridges  similar  to  the  ponton  railway  bridge  at  Prairie  dn  ChieD,  Wis.,  b-^alizfd 
by  act  of  Congress  approved  June  6,  1874,  and  such  bridges  shall  be  provided  with  a 
ponttm  draw  giving  not  less  than  400  feet  clear  channel  way  for  each  navigable  chnn- 
nel  of  the  river,  and  such  other  openings  lor  the  passage  of  rafts  and  logs  a.s  in  the 
opinion  of  the  Secretary  of  War  may  iS  necessary  :  And  provided  fuither,  That  pile 
and  ])outon  bridges  shall  be  subject  to  all  the  restrictions  of  this  act  as  regards  plans, 
location,  and  accessories  as  provided  for  in  case  of  high  and  low  bridges  so  far  asthej 
are  applicable  to  such  kind  of  bridges. 

Moved  by  Colonel  Suter  that  this  report  be  accepted  and  the  recom- 
mendations adopted.    Seconded  by  Major  Miller.    Carried.       , 
The  couiinittee  on  sections  14, 15, 16,  17  then  reported  as  follows: 

The  conmuttee  appointed  by  resolution  of  the  Board  of  January  19,  1888,  to  report 
on  sections  14,  15, 1(3,  17,  ol  Senate  bill  275,  have  the  honor  to  submit  the  following: 

Strike  out  section  14  and  substitute  therefor  the  following: 

Skc.  14.  That  all  bridges  over  the  Mississippi  River  between  the  month  of  the  Mis- 
souri River  and  a  point  d  wiles  above  the  Eads  bridge  ovei:  the  Mississippi  River  at 
Saint  Louis,  Mo.,  sliall  be  high  bridges,  with  unbroken  and  continuous  spans  having 
at  least  one  channel-span  of  not  less  than  500  feet  clear  water-way  ;  all  other  spans 
to  have  a  clear  water- \n  ay  of  not  less  than  400  feet;  all  spans  to  have  a  clear  head- 
room of  not  less  than  55  feet  at  high  wat-er. 

The  con)niittee  is  governed  by  the  following  considerations  in  recommending  the 
change  HUi:<;ested: 

Low  brid;x*'8  are  considered  inadmissible  below  the  mouth  of  the  Missouri  River  on 
account  of  the  intolerable  delay,  danger,  and  diflficulty  of  passage  oU'ered  and  liabili- 
ties of  change  in  the  position  of  the  channel. 

Channel-spans  of  500  feet  are  suggested  as  affording  ample  and  necessary  facility 
for  the  passage  of  the  large  rafts  which  come  down  the  river.  Other  spans  of  400  feet 
are  i^comintiided  as  required  to  ati'ord  ample  water-way  for  the  flood  wat'er  of  the 
river  and  fair  facility  lor  passing  through  such  spans,  if  desired,  at  high  water.  A 
clear  head-room  of  55  feet  is  recommended  as  giving  sufficient  room  to  allow  the  pas- 
sage of  all  b(»afs  now  navigating  this  or  the  river  above,  or  that  can  now  pass  under 
the  Eads  bridge. 

The  eornnntiee  also  recommend  that  for  section  15  the  following  be  substituted: 

Skc.  15.  That  all  bridges  over  the  Mississippi  River,  between  the  Eads  bridge  over 
said  river  at  Saint  Louis,  Mo.,  and  a  point  b  miles  above  said  bridge,  shall  l^  high 
bridges,  with  unbroken  and  c«mtinuous  spans,  and  shall  have  channel-spans  of  not 
less  than  500  feet  clear  water-way  over  that  portion  of  the  river-bed  included  be- 
tween the  harbor  wharf  lines  as  now  established  or  as  may  hereafter  be  established 
1)3' proper  authority ;  all  spans  over  the  remaining  portion  of  the  present  river-bed 
to  have  a  clear  water-way  of  not  less  than  ;>00  feet,  and  the  clear  head-room  under  all 
spans  shall  jiot  be  less  than  55  feet  above  high-water  mark. 

Your  committee  is  constrained  to  this  action  by  the  same  considerations  as  above 
mentioned,  and  in  addition  by  a  desire  to  so  plan  the  bridges  which  may  be  con- 
structed in  the  harbor  of  Saint  Louis  as  to  atford  the  least  obstruction  to  harbor  traf- 
lie,  and  to  conform  to  such  harbor  lines  as  are  now  or  may  be  hereafter  established. 
Yonr  committee  recommend  for  section  16  the  following  substitute  : 

Skc.  1G.  That  all  bridges  over  the  Mississi])pi  River  between  the  Eads  bridge  at 
Saint  Louis,  Mo.,  and  the  mouth  of  the  Ohio  River  shall  be  high  bridges  with  unbro- 
ken and  continuous  spans,  having  at  least  one  channel-span  of  not  less  than  700  feet 
clear  water-way;  all  other  spans  to  have  a  clear  water-way  of  not  less  than  500  feet. 
All  spans  to  have  a  clear  brad-room  of  not  less  than  70  feet  at  high  water. 

Tile  changes  recommeudeil  are  judged  desirable  for  the  following  reasons: 

Tlie  length  of  a  full  or  high-water  tow  of  the  Mississippi  Valley  Tran8iK)rtation  Com- 
pauy  is  ()bO  teet,  and  in  navigating  such  a  tow  down  stream  it  is  absolutely  necessary  to 
tlauk  or  work  obliquely  to  the  current.  These  tows  are  also  subject  to  much  trouble  on 
account  of  wind,  exposing  as  they  do  a  very  large  surface,  about  15  feet  above  water, 
to  its  intliience.  For  these  reasons  it  would  be  a  very  exceptional  case  wh»*u  one  of 
these  tows  could  pass  through  the  channel-spans  in  a  normal  direction.  On  the  con- 
trary an  oblique  pa^ssage  would  generally  be  made.  The  committee  are  therefore  of 
the  opinion  that  a  chauuel-sx)au  oi  700  feet  is  the  least  that  should  be  allowed  for 
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the  oonvenience  of  snoli  traffic.    The  other  npans  are  made  at  least  500  feet  for  con- 
venieDce  of  navigation  and  for  the  passage  of  floods  of  hifth  vrater. 

The  draw-spans  are  omitted  as  entirely  unnecessary  in  a  high  bridge ;  a  clear  head- 
room of  70  fnet  being  considered  ample  to  allow  the  passage  of  all  Uoats  now  navi- 
gating,  or  likely  in  the  future  to  navigate,  this  portion  of  the  river  if  they  lower  their 
chimneys,  ample  room  being  thus  allowed  for  height  of  pilot-house. 

For  section  17  substitute  as  follows : 

Sec.  17.  That  all  bridges  constructed  over  the  Mississippi  River  between  the  month 
of  the  Ohio  River  and  Natchez,  Miss.,  shall  be  high  bridges  with  unbroken  and  con- 
tinuous spans,  having  at  least  one  channel-span  of  not  less  thau  800  feet  clear  water- 
way, all  other  spans  to  have  a  clear  water-way  of  not  less  than  600  feet.  All  spans  to 
Lave  a  clear  head-room  of  not  less  than  70  feet  at  high  water. 

The  considerations  which  lead  the  committee  torecomuieud  these  dimensions  are  the 
same  as  for  changes  deemed  advisable  in  the  last  section.  In  this  part  of  the  river 
the  large  coal-tows  firom  Pittsburgh  are  880  feet  in  length  aud  create  a  necessity  for  a 
corresponding  increase  in  width  of  channel-span.  This  increase  is  not  made  in  the 
same  proportion  as  above  because  theae  coal-tow^  being  very  low  iu  the  water,  are  not 
60  liable  to  be  affected  by  wind. 

Cha8.  R.  Suter, 
Lieut.  Col,  0/  Engineers,  U,  5.  A, 
A.  M.  Miller, 
Major  of  Engineers,  U.S.A. 

Saimt  Louis,  January  20, 1688. 

« 

The  report  was  accepted.  Oolonel  Suter  moved  the  adoption  of  sec- 
tions 14  and  15  as  amended  by  committee.    Carried. 

Colonel  Snter  moved  adoption  of  section  16  as  amended  by  commit- 
tee.   Seconded  by  Major  Miller. 

Discussion  followed. 

Last  motion  withdrawn  by  Colonel  Suter.  The  following  was  moved 
by  Major  Miller: 

Resolved,  That  in  the  opinion  of  the  Board,  draw  openings  in  bridges  between  the 
Eads  Bridge  at  Saint  Louis,  Mo.,  and  the  mouth  of  the  Ohio  River  are  not  admissible. 

Seconded  by  Colonel  Suter. 

Major  Handbury  moved  to  amend  Major  Miller's  resolution  above  by 
adding  the  words  at  the  end  of  the  resolution, ''  under  any  circumstances." 

Seconded  by  Major  Mackenzie. 

Amendment  carried — 3  ayes  to  1  no.  Vote  on  resolution  as  amended — 
resolution  lost  by  tie  vote. 

The  following  was  moved  by  Major  Mackenzie: 

Resolted,  That  in  the  opinion  of  the  Board  steamers  can  not  safely  pass  through 
draw  openings  of  practicable  width  in  bridges  over  the  Mississippi  Kiver  below  the 
Eads  Bridge. 

Seconded  by  Colonel  Suter.    Carried  unanimously. 

Moved  by  Colonel  Suter  that  the  substitute  for  section  16  be  adopted, 
leaving  out  of  consideration  for  the  present  the  last  clause. 

Seconded  by  Major  Miller.    Carried  unanimously. 

Colonel  Suter  moved  that  the  remainder  of  the  substitute  for  section 
16  be  adopted. 

Seconded  by  Major  Miller. 

Mt^ior  Miller  moved  to  amend  the  clause  above  referred  to  by  substi- 
tuting 65  feet  for  70  feet. 

Accepted  by  Colonel  Suter. 

Discussion  followed. 

Amended  motion  carried — 3  to  1. 

Major  Miller  moved  the  adoption  of  the  substitute  for  section  17. 

Seconded  by  Colonel  Suter.  Carried — 3  to  1,  Major  Handbury  voting 
in  the  negative.    See  minutes  of  January  30, 1888. 
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Major  Miller  moved  that  Bectioii  5  of  Senate  bill  275  be  omitted  in 
the  recommendations  of  the  Board. 
Seconded  by  Colonel  Suter.    Carried. 
Adjoamed  at  4.30  p.  m.  to  meet  at  10  a.  m.  to  morrow. 


Saint  Louis.,  Mo.,  Jan  vary  21, 1888. 

Board  met  at  10.20  a.  m.,  pursuant  to  adjouniment.  Present,  all  tlie 
members  and  the  recorder. 

Mr.  John  F.  Dravo,  representing  the  Pittsburgh  Coal  Exchange,  then 
came  before  the  Board  to  describe  their  necessities  in  the  matter  of 
bridges  over  the  Mississippi  River.  Qe  gave  his  reasons  to  show  that 
the  Lower  Mississippi  is  absolutely  needed  for  transportation  of  coal 
fleets  in  order  to  supply  the  Mississippi  Valley  with  coal  ^  says  the  rail- 
roads can  not  supply  the  demand. 

Asks  a  channel- way  of  1,000  feet ;  says  800  feet  is  absolutely  the  least 
they  can  get  along  with. 

Mr.  Dravo  laid  before  the  Board  two  diagrams  of  coal  tows,  one  a 
tow  of  the  steamer  Jos.  B.  Willmms: 

Total  length  of  tow,  inclnding  tow-boat  and  her  wheel... feet..  1,032 

Total  width do  -  256 

Total  number  of  pieces  in  the  tow 39 

Cargo bushelB,.  821,640 

The  other  tow  was  of  the  steamer  W.  W.  O^Neillj  May  1 7, 1886: 

Total  length,  inclading  tow-boat  and  her  wheel feet..  904 

Total  width do  ..  310 

Total  nnniber  of  pieces  in  tow 41 

Total  cargo bushels..  764,546 

The  diagrams  are  herewith. 

The  sizes  of  tows  have  largely  increased  since  1882.  He  wants  bridge- 
piers  to  be  located  by  Government  engineers.  Mr.  Dravo  also  sub- 
mitted a  table  of  heights  of  pilot-houses  and  chimneys  of  coal  tow-boats; 
also  left  a  newspaper  cutting,  hereto  appended.    He  left  at  1 1.10  a.  m. 

[B.  W.  MaoDonald,  coal  ganger ;  o£Bco  155  Thiid  ftTenne,  residence  Vo.  628  West  Chestnat  street] 


bushels. 


LouisviLLS,  Kt.,  March  19, 1887. 

Measurement  of  Pittsburgh  ooal  for  Grand  Lake  Coal  Company  and  others. 

Thirty  boats  and  four  barges  lump  ooal  and  one  barge  nat  ooal  No. .  per  steamer 

Jos.  B,  Williama  to  New  Orleans. 
Contains bushels. 


City  Mea$urar. 
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APPENDIX   WW — BRIDGINO  NAVIGABLE   WATERS. 


2405 


-i^. 


M.&  P.C. 
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do 
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do 
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1.232  C. 

1.233  " 
1,234 

501 

602 

M5 

1,052 

23 


8 

1,001 
1.157 
1,028 


8M  *' 

000  ** 

001  " 
006  " 
916  »• 

921  " 

922  " 

180  " 

182  " 

261  " 

256  " 

267  " 


•• 


II 


Buthels. 
24,776 
24,846 
25^892 
18,886 
12.614 
11,480 
9,927 
11,958 


23,046 

24,000 
24,202 
24,745 
24,003 
28,099 
28,128 


24,121 
28.866 
24,012 
24,057 
28,608 


18;  882 

9,570 

8,010 

11,998 


494, 4« 


167,128 


119,564 


781,180 


40,460 


821,640 


[Kewfpaper  cutting.] 


Thursdat,  January  19, 1888. 


Iidk$  Eri$  DiierimimaUon, — Bepari  of  the  CkmmUsion  favor$  ike  gaihoad  Company, 

The  official  report  of  the  decision  of  the  interstate  Commerce  Commission  in  the 
ease  of  Biddle,  Dean  and  Company  rs.  the  Pittsbargh  and  Lake  Erie  Railroad  Com- 
pany, deciding  some  very  important  and  interesting  points,  and  in  favor  of  the  rail- 
road company,  has  Just  been  published.  Both  shippers  and  railroad  men  have  been 
awaitinff  the  report  with  anxiety.  The  coal  company  complained  first  that  the  Lake 
Erie  Railroad,  in  violation  of  section  3  of  the  act  to  regnlate  commerce,  was  gnilty 
of  giving  nnlawfnl  preference  to  other  coal  miners  along  the  Pittsburgh,  McKeesport 
and  Tonghiogheny  Railroad,  by  refdsiug  to  furnish  their  proportion  of  cars  daily  to 
the  Rainbow  Coal  Company  and  the  Lake  Shore  Gas  Coal  Company,  for  shipments 
of  coal  to  Buffalo,  N.T. ;  second  by  giving  unlawful  preference  to  the  coke  trade; 
and  third  in  failing  to  compel  the  various  mills  and  furnaces  located  along  its  line  to 
unload  ore,  limestone,  and  iron  promptly  from  its  cars,  but  allowed  them  to  stand 
loaded  for  days  at  a  ume  on  their  sidings,  and  thereby  gave  an  unlawful  preference  in 
this  matter  to  the  undue  and  reasonable  prejudice  and  disadvantage  of  the  Rainbow 
Coal  and  the  Lake  Shore  Gas  Coal  Company,  and  other  mines  represented  by  com- 
plainants. 

The  commission  finds  that  the  Lake  Erie,  operating  the  Pittsburgh,  McKeesport  and 
Toughiogheny,  is  an  independent  line  with  close  running  arrangements  and  the  ex- 
change of  business  between  the  Atlantic  and  Great  Western  Railroad  Company  and 
the^Jce  Shore  and  Michigan  Southern  Railroad  Company.  These  arrangements 
providing  for  the  exchange  of  business  do  not  contain  any  provision  that  is  in  conflict 
with  the  riffht  of  the  connecting  company  to  give  directions  as  to  the  traffic  in  the 
handling  of  which  their  cars  shall  be  used,  when  furnished  by  either  of  them  to  the 
Pittsburgh  and  Lake  Erie  Railroad  Company,  to  be  loaded  and  returned  to  points  on 
their  respective  lines.  The  bulk  of  the  equipment  of  the  Pittsburgh  and  Lake  Erie  is 
used  for  Its  local  business  between  New  Haven  and  Tonngstown. 

At  the  time  when  this  complaint  was  made,  as  stated  in  tne  opinion,  there  was  a  "  car 
famine,"  and  the  road  could  only  furnish  about  one-half  the  number  of  cars  required 
for  the  transportation  of  ooal  and  coke.  There  was  a  blockade  at  Buffalo,  and  cars 
carrying  coal  to  that  market  were  detained  on  the  sidings  therefrom  ten  days  to  two 
weeks.  In  oonsequence  of  this  orders  were  issued  by  the  connecting  lines  of  the  Lake 
Erie  road  afpiinat  naving  any  of  their  cars  loaded  for  Buffalo,  the  object  being  to  keep 
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their  can  at  home  along  their  own  line  in  transporting  coal  and  coke  to  Ashtabnlaand 
Cleveland.  The  evidence  does  not  show  that  any  other  persons  applied  to  the  com* 
ptaiy  for  coal  cars  to  Buffalo  during  this  penod,  although  it  does  show  that  the  com- 
|MUiy  refased  to  allow  ooal  cars  to  go  there  for  any  shipper  during  this  period  on  ao- 
oount  of  the  reasons  assigned. 

In  conclusion  the  Commissioners  say  that  they  are  unable  to  perceive  by  what  con- 
struction the  evidence  could  be  held  to  sustain  the  charge  of  **  unlawful  preference.' 
The  Pittsburgh  and  Lake  Erie  Railroad  Company  was  not  permitting  any  of  its  ears 
to  go  to  BuffSo  for  reasons  which  were  sufficient.  The  report  continues :  "  It  is  in 
no  way  in  conflict  with  either  the  spifit  or  the  letter  of  any  of  the  provisions  of  the 
act  to  regnlato  commerce.  These  reasons  were  that  on  account  of  causes,  for  which 
it  was  in  no  way  responsible,  and  for  which  in  no  way  it  could  be  justly  blamed,  the 
company  then  had  more  work  than  it  could  possibly  do  in  transporting  freights  over 
its  own  line,  and  if  it  bad  permitted  its  ooal  cars  to  go  to  Baifalo  with  coal  for  these 
two  mines  it  would  have  thereby  rendered  itself  less  able  to  serve  all  the  business 
over  its  line.  The  company  had  its  le^al  duty  to  perform.  Its  first  and  most  para- 
mount legal  duty  to  the  shipping  public  was  to  make  its  entire  freight  equipment  do 
its  utmost  in  serving  the  shippers  along  its  own  line.'' 

DiwMmianM  and  keigkti  of  Ohio  Biver  ooal  tow-hoatt. 


Btesmers. 

Length. 

Btesdth. 

Height 
to  top 
of  pilot- 
house. 

Hei^t 
to  top 
of  chim- 
neys. 

W.W.OTTein 

Fest. 
245 
252 
237 
235 
235 
195 

Feet 

52 

52.6 

4S 

45 

45 

42.4 

Fe^ 
60 

S3 
48 
54 
52 
48 

80 

Jos.  B.  Williams 

88 

John    A.  Wood......  «TrTr..,.r-T  •••••• T- 

78 

Boas ......•••••••••........••....... 

84 

IteTTn iimA  TTom MF -_. 

82 

&noky  City 

78 

John  F.  Walton • .-•. 

Harrv  Brown.. ................................. ............. 

250 

200 
200 

52 
35 
35 

65 

46 
45 

85 

Fr«d  Wilson - 

Diok  Fnlton.. ....••• — 

Dan  Kaine..... Ji. 

Jim  Wood.................. - 

108 
228 

37 
42 

44 

60 

aL.  Wood 

80 

Iron  Age 

Ironsides 

Anna  Koberts.. ..................................... ........ 

175 
175 
149 
198 
153 
198 
238 
240 
188 
190 

35 
82 
20 
86 
27 
37 
48 
46 
89 
88 

42 
36 
28 
42 
27 
44 
50 
45 
45 
45 

Nellie  Soear 

Jos.  Wame 

Tom  Reese.  No.  2 

B.  D.Wood 

Grand  Lake .................;........ 

Alice  Brown... 

80 

Charley  Brown.............................................. 

Sam  BrowQ. ...................................... ........... 

Alex  Swift 

The  minates  of  yesterday's  meeting  were  then  read,  amended,  and 
approved. 
Major  Mackenzie  moved  the  following  change  in  Senate  bill  No.  275: 

Section  4,  line  13  (19  pencil  corrected  copy),  after  "water"  add  **and  said  draw 
opening  shall  be  visible  from  all  parte  of  the  channel  for  a  distance  of  not  less  than 
1  mile  above  said  opening;  and  wherever  practicable,  and  in  the  interests  of  naviga- 
tion, all  bridges  located  lu  the  vicinity  of  important  landings  shall  be  placed  above 
rather  than  below  said  landings." 

Seconded  by  Major  Miller.    Carried. 
Moved  by  Major  Mackenzie  that  in — 

Section  12,  line  18  (pencil  copy),  tbere  be  added  after  the  word  "traffio'*'  the  words 
"  and  a  draw  opening  of  low  bridges  shall,  if  practicable,  be  located  next  or  near  one 
shore.''  Section  12,  hue  7  (pencil  copy),  after  word  "  water  "  add  **  and  the  clear  head- 
room under  other  than  channel-spans  may  be  less  than  55  feet,  provided  that  no  part  of 
Bnch  superstmctnre  shall  give  a  less  head-room  than  10  feet  at  high  water,  and  that 
the  interests  of  navigation  be  not  injured  by  such  reduction  in  height  of  said  fixed 
spans." 
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Seconded  by  Major  Miller.    Carried. 
Moved  by  Major  Mackenzie  that  in — 

Section  4,  line  20  (pencil  copy),  there  be  added  after  the  words  ''channel-spans^ 
the  words  "  or  draw-openings,''  and  in  section  4,  line  22  (pencil  copy),  after  the  word 
"  reanired"  the  words  '*  as  a  part  of  the  necessary  accessory  works  provided  for  in  this 
act,  and  in  section  4,  line  40  (pencil  copy),  to  omit  the  word  **  require''  and  suhsti- 
tate  *'  also  require  aa  a  part  of  said  necessary  aocesaory  works.'' 

Adopted. 

Thelbllowing  change  was  moved  by  Major  Mackenzie: 

Section  4,  line  8  (pencil  copy),  omit ''  and  provided  with  snch  Bheer-booms.  guard- 
fences,  or  other  Btracturea." 

Adopted. 

The  following  change  was  moved  by  Major  Mackenzie : 

Section  20,  line  55  (pencil  copy ),  after  the  word  "  reports,"  add  the  words  ''that  the 
bridffe  is  not  a  public  necessity  or ;"  and  add  at  the  end  of  section  20,  "that  whenever 
the  Secretary  of  War  has  good  reason  to  believe  that  any  of  the  provisions  of  sections 
8,  9,  and  25  of  this  act  have  not  been  complied  with  by  any  persons  or  company  own- 
ing, controlling,  or  operating  a  bridge  authorized  under  the  provisions  of  said  act,  it 
shall  be  the  duty  of  the  Secretary,  on  satisfactory  proof  thereof,  to  reqnire  the  said 
persons  or  company  to  comply  with  the  provinions  of  said  sections,  and  on  failure  of 
aaid  persons  or  company  to  complv  with  the  said  requirements  within  a  reason- 
able time,  the  Secretary  of  War  shall  proceed  to  cause  the  necessary  work  required  by 
law,  in  the  form  of  additions,  alteration€^  repairs,  or  removal  of  obstructions  to  be 
made  at  the  expense  of  the  United  States,  and  shall  refer  the  matter  without  de- 
lay to  the  Attorney-General  of  the  United  States,  whose  duty  it  shall  be  to  institute, 
in  the  name  of  United  States,  proceedings  in  any  circuit  court  of  the  United  States, 
in  which  such  bridge,  or  any  part  thereof,  is  located,  for  the  recovery  of  the  cost 
thereof^  and  all  moneys  accruing  from  snch  proceedings  shall  be  covered  into  the 
Treasury  of  the  United  States : 

**Frovided,  That,  in  the  constrnctionof  additional  accessory  works  not  contemplated 
by  the  approved  plan  of  bridge  and  accessory  works,  no  greater  sum  than  tifteen 
tbonsand  dollars  shall  be  required  to  be  expended  upon  any  one  bridge  in  a  single 
year: 

** Provided  further,  That  such  sum  of  money  as  may  be  necessary  to  execute  the  pro- 
visions of  this  section  is  hereby  appropriated  out  of  any  money  in  the  Treasury  of  the 
United  States  not  otherwise  appropriated,  to  be  paid  on  the  requisition  of  the  Secre- 
tary of  War." 

Adopted. 

The  following  change  was  moved  by  Major  Mackenzie: 

Section 80,  line  25  (pencil  copy),  for  ''one  mile"  substitute  ''three  miles.* 

Adopted. 

The  following  was  moved  by  Major  Handbnry: 

Besolved,  That  for  section  7  of  the  pencil  copy  of  Senate  bill  275  before  the  Board 
the  following  be  substituted: 

"  Sec.  7.  That  in  all  high  bridges  authorized  by  this  act,  except  as  hereinafter  pro- 
vided (Sec.  1*2),  every  span  over  the  water-way  betweeu  the  shore-lines  of  the  river  at 
high  water  shall  give  a  clear  head-room  not  less  than  that  preucribed  for  those  over 
channel-ways:  also  that  in  snch  high  bridges  one  or  more  wide  or  cbannel-spaus,  of 
lengths  to  be  nereinafter  prescribed,  shall  be  placed  over  the  main  channel  or  chan- 
nels of  the  river:  and  in  case  the  channel  is  variable  the  number  of  channel-spans 
shall  be  increased  so  that  there  may  be  a  good  navigable  passage  for  all  classes  of 
boata  under  some  part  of  the  bridge  at  all  stages  of  water.'' 

Adopted. 

At  the  request  of  Majors  Mackenzie  and  Handbury,  and  in  order  to 
enable  them  to  obtain  farther  informatioi  upon  matters  before  the 
Board  which  in  their  opinion  is  essential  to  a  proper  conclusion  of  its 
labors,  the  Board,  at  L  p.  m.^  adjourned  to  meet  at  10  a.  m.  on  Friday, 
January  27, 1888. 
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Saint  Loms,  Mo.,  January  27, 1888. 
Board  met  at  10  a.  m.,  pursuant  to  adjourument.    Minutes  of  last 
metNtin^^  were  read  and  approved. 
The  following  letter  was  laid  before  the  Board : 

^  Pittsburgh,  Pa.,  January  24, 18S8. 

My  Dear  Sir  :  In  answer  to  yonr  inqniiy  as  to  the  effect  of  large  tows  of  coal  on 
tli«  cost  (.t  transportation,  after  diiligent  search  I  beg  to  submit  as  follows : 

During  the  war,  when  the  towing  syHtein  was  in  process  of  development  and  steam- 
togs  hacl  not  the  capacity  as  now,  10  and  sometimes  15  cents  per  bnshel  were  paid  for 
towing  from  Lou.sviUe  to  points  below  Cairo.  After  the  war,  when  commercialand 
trade  prices  bad  assumed  normal  values,  the  price  settled  ataboat  6  cents  from  Louir- 
Ville  to  points  bflow.  ***  a^uh,- 

The  history  and  experience  of  the  Grand  Lake  Coal  Company  wiU  famish  the  most 
satisiactory  answer  to  your  inquiry.  I  received  from  the  officers  of  the  company  the 
following  statement:  t«4r«M*j  *«« 

Commencing  some  time  after  the  close  of  the  war  the  steamer  Grand  Laike  with  a 
to>ving  capacity  often  boats,  received  5  cents  per  bushel  for  towing  from  I^aisviUe 

r^i^T^i^^    v"o''''^.i'"^?'"':*^'^^^  P^^°*^-    '^^^  ^'•^"^  ^«^«  wa«  succeeded  by  the 
Grand  LakeJSo,  2,  with  a  towing  capacity  of  sixteen  boatw.     Owing  to  the  decliuo  in 
transportation  prices,  the  company  sold  No.  2,  and  built  the  present  J,  B.  miliams 
with  a  present  known  capacity  of  thirty  boats  and  eight  barges,  and  are  now  towine 
coal  with  some  proht  from  Louisville  to  New  Orleans  at  2  cent^  per  bushel. 

It  18  claimed  by  parties  in  the  trade  that  if  the  river  is  not  injured  bv  artificial  ob- 
rtructions  steamers  wilF  be  constructed  iu  the  near  future  with  a  towing  capacitv  of 
fifty  boats,  carrying  1,(100,000  and  over  of  bushels  of  coal.  Our  people  claim  that  'any 
channel-span  at  Memphis  less  than  1,000  feet  will  endanger  the  passage  of  largo  tows 
as  the  river  at  that  point  has  to  be  -liauked;"  the  tow,  Instead  of  being  in  a  straight 
hue,  has  to  be  placed  almost  at  right  angles  with  the  river  channel,  and  would  have 
to  pass  sidewise— the  steamer  and  tow. 

If  the  '* gauge  measure"  of  the  nviiams  tow  has  not  been  mailed  to  me,  please  do 
so,  as  the  paper  is  just  now  needed  by  the  company. 
Yours,  very  truly, 

Colonel  Suter.  -^^^  ^'  ^'^''''' 

The  following  report  of  the  Mississippi  River  Commission  on  a  pro- 
posed bridge  at  Memphis  was  then  read: 

[Extract  from  the  proceedings  of  the  MisaiBsippi  River  Commiasioii  at  its  aesaion  of  Hay  9  to  14. 

General  Comstock  from  the  special  committee  on  Memphia  bridge,  submitted 
report  the  draught  of  a  letter,  as  follows: 

Mississippi  River  Commission. 
On  Board  Steamer  Mississippi, 

The  Chief  of  Engineers,  U.  8.  Army:  ^"^  '^'^'^'  ^"  ^^^  '"'  '^• 

Sir  :  I  have  the  honor  to  return  herewith  Honse  bill  No.  2799,  and  the  other  papers 
relating  to  a  bru  ge  across  the  Mississippi  Kiver  at  Memphis,  Tenn,  sent  me  with  vour 
i^Hlorsement  of  February  i:,  1864,  and  to  submit  the  views  of  the  Mississippi  Riv"r 
Commission,  which  has  duly  considered  the  subject,  in  reference  to  such  a  bridge. 

Ihe  Commission  has  coriosj.onded  with  the  chanibers  of  commerce  at  Pittsburgh  and 
Cincinnati :  with  the  president  of  the  8aint  Louis  and  New  Orleans  Anchor  Line,  and 
tne  baint  Louis  and  Mississippi  Valley  Transportation  Company,  and  ha»  obtained 
information  from  Maj.  A.  M.  Miller,  United  States  Engineer;  who  baa  oKed  the 
method  followed  by  tows  in  passing  Memphis.  uuaervea  we 

Mnjor  Miller  states  that  large  tows  are  775  feet  long  by  192  feet  wide. 
ii;  V,      ^  *^®'  of  the  Pittsburgh  Chamber  of  Commerce,  states  that  on  Febmarv  27. 
7nn^;<u f^'r?'^".   '^  ^}    P'^^^'^  ^^^^  Louisville  with  a  tow  of   38  pieces,  carrVing 
wTcith  265  feet  '  ^"^'^^  ""^  ^^^  ^"^^  iucluding  steamer,  being  9U0  feet  and  iU 

When  such  A  tow  meets  a  bend  in  the  river  the  steamer  begins  backing,  to  pull  the 
npper  end  of  the  tow  and  the  tow  it^lf  away  from  the  concave  bank.     This  opera- 

Wli  u.  I'll  ""h  "'*"''•"?•     i»;*"«  ^ay»  in  PasHing  bends,  the  axis  of  the  tow  becimea  4 
incliiicd  to  the  axis  ol  the  nver,  and  m  cases  of  sharp  benda  or  awift  ourrenta  may  be  | 
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atriglit  angles  t<o  it,  as  seen  in  sketch  by  Major  Miller,  mibmitted  herewith.  That 
sketch  shows  tows  which  passed  Memphis  goiug  down  the  east  side  of  President's 
Island. 

Major  Miller  states  to  the  Commission  that  tows  also  pass  dfown  the  west  side  of 
President's  Island,  and  in  that  case,  instead  of  taking  a  poaitiou  when  below  the  cns- 
tom-honse  such  that  their  axes  are  parallel  to  the  current,  as  in  tbe  sketch,  they  may 
have  to  retain  an  oblique  position  in  passing  nearly  the  whole  of  the  Memphis  front. 
It  must  be  remembered  that  the  channel  on  the  west  side  of  President's  Island  is  the 
main  channel,  is  the  one  which  requires  the  most  flanking,  and  that  in  tbe  progress 
of  the  improvement  of  the  river  it  may  be  advisable  to  close  tbe  other. 

In  consequence  of  this  necessity  for  tows  when  following  the  main  river  to  flank 
along  nearly  the  whole  of  the  Memphis  front,  the  place  is,  so  far  as  the  interests  of 
oavigation  are  concerned,  an  objectionable  one  for  a  bridge. 

The  United  States  is  expending  large  sums  in  improving  the  river,  and  should  per- 
mit no  one  to  place  a  serious  obstacle  to  navigation  in  it. 

In  view  of  the  facts  stated  and  of  the  possible  increase  in  the  size  of  tows,  the  Com- 
mission is  of  opinion  that,  if  abridge  is  permitted  at  Memphis,  it  should  have  at  least 
one  channel  span  with  a  clear  oi>en]ng  at  right  angles  to  the  current  of  1,000  feet,  and 
that  the  lowest  part  of  this  span  should  be  75  feet  above  extreme  high  water.  There 
is  now  being  built  in  Great  Britain  a  Cauteiever  bridge,  with  spans  exceeding  1,700 
feet,  for  a  railroad.' 

The  report  was  adopted. 

A  trne  extract. 

Smith  S.  Leach, 
Caplain  of  Engincei'Sf 
Secretary  Miusiseippi  River  Commission. 

The  following  letter  was  laid  before  the  Board : 

,  •   Jefferson viLLE,  Ind.,  January  24,  1883. 

M%j.  A.  Mackenzie, 

Saint  Jjouia,  Mo,  : 

Dear  Sir  :  Tour  letter  of  the  21st  duly  to  hand.  The  bridge  question  is  one  that 
has  bothered  the  river  men  fur  several  years,  and  it  will  be  a  hard  matter  to  get  npa 
law  that  will  snit  them.  Theohannel  of  the  Mississippi  isso  changeable  that  it  will  ne 
almost  impossible  to  bridge  it  without  interiering  with  the  navigation.  As  the 
bridges  are  sure  to  come,  the  question  to  build  them  so  that  they  will  interfere  as 
little  as  possible  with  the  navigation  of  the  streams  which  they  crass  is  the  vital 
question  to  be  considered.  The  cross-currents  and  the  groat  change  in  the  channel 
in  high  and  low  water  is  the  real  question  to  consider.  If. the  current  or  channel 
always  run  in  one  place  there  would  be  no  trouble  whatever.  The  best-posted  steam- 
boat men  say  that  all  spans  should  be  long  or  channel  spans,  so  a  boat  could  go 
through  any  of  the  spans  in  all  stages  of  the  water,  and  if  there  is  a  draw  it  should 
be  near  or  next  to  the  shore,  as  they  would  never  nse  it  only  in  extreme  high  water. 
The  coal  men  want  room  in  width,  and  they  are  not  so  particular  as  to  height,  and 
they  say  the  spans  should  not  be  less  than  000  feet  for  safety  in  passing  through. 

Some  of  the  coal  tows  that  go  south  are  from  900  to  1,200  feet  long  and  from  200  to 
250  feet  wide ;  so  yon  can  see  that  when  caught  in  a  cross  current  they  are  hard  to 
manage  and  want  all  the  room  they  can  get.  So  you  can  see  why  the  ooal  and  barge 
men  cry  for  side  room  and  the  packets  for  head-room. 

Some  of  the  Anchor  Line  boats  when  light  are  04  feet  from  the  water  to  the  top  of 
the  pilot-house.  I  think  this  can  be  lowered  some  8  or  10  feet  without  any  serions 
inconvenience  to  the  boats.  I  think  they  are  a  little  over  the  average  height  of  river 
boats,  although  some  of  the  cotton  boats  in  the  South  are  still  higher.  However,  I 
think  the  Anchor  Line  boats  are  the  extreme,  and  if  yon  go  by  them  you  can't  miss  it 
much,  and  any  law  based  on  their  size  would  give  general  satisfaction. 

Advocate  all  the  room  that  you  can  both  ways  consistently  with  the  safety  of  the 
strncture.     The  more  room  that  you  can  give  the  better  it  will  be  for  navigation. 

I  hope  this  little  information  will  be  of  some  use  to  yon,  and  I  am  at  all  times  at 
your  service  for  all  I  can  do  or  know. 

I  have  been  quite  busy  in  the  yard  for  the  last  year,  and  I  expect  to  put  in  marine 
ways  this  coming  summer.  Do  you  expect  to  build  any  boats  for  your  department 
this  season  f 

With  regards  to  all  and  best  wishes  for  your  saocess,  I  am, 
Bespectfally,  yoorsi 

£d.  J.  Howard. 


i 


.   ■ 

9 
I 
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The  following  were  laid  before  the  Board : 

Saint  Louis,  Mo.,  January  26,  18831 

A.  H.  Blaisdell,  Esq., 

AuUtant  Engineer, 

THX  WTOMIKO. 

Height  to  top  of  pilot^bonse  ..••• •• • 54 

Height  to  top  of  chimney s..... ••• • 63 

Dimensions: 

Length  of  boat 265 

Beam 45 

DACOTAH. 

Height  to  top  of  pilot-honse 48 

Height  to  top  of  chimneys 57 

Length  of  boat 252 

Beam 50 

Respectfully,  yours, 

Jenkinb  &  Sabs. 

[Copy  of  resolntions  adopted  at  Blrer  Gonrention,  Dnbaqne,  Iowa,  January  17  and  18,  IMS.] 

"  One  hundred  and  thirty-three  delegates  present,  representing  the  States  of  Min- 
nesota, Iowa,  Wisconsin,  Illinois,  and  Miasonri. 

*'  We  heartily  indorse  Senate  bill  275,  excepting  the  low -bridge  clause  in  section 
14,  after  the  word  act,  in  lioe  8,  against  the  adoption  of  which  we  strongly  protest, 
for  reasons  that  a  bridge  so  constructed  in  accordance  with  this  clause  would  prove 
a  most  serious  obstruction  to  navigation. 

'*  The  proposition  to  construct  such  a  bridprc  has  already  been  condemned  by  a  Board 
of  United  States  Engineers  especially  appointed  by  the  Secretary  of  War  to  examine 
and  report  upon  the  advisability  of  allowing  the  construction  of  a  low  bridge  be- 
tween the  month  of  the  Missouri  River  and  the  Eads  bridge,  at  Saint  Louis,  Mo. 

'*  The  adoption  of  this  clause  would  be  in  ell'ect  putting  condemned  special  legisla- 
tion in  a  general  bill. 

•*  We  furtlier  and  respectfully  urge  that  a  section  substantially  as  follows  be  added 
to  Senate  bill  275 :  Tliat  no  cliarter  or  p«'rniit  shall  be  granted  for  the  building  of  a 
second  bridge  in  the  vicinity  of  one  already  in  operation  until  it  has  been  shown  to 
the  satisfaction  of  the  Secretary  of  War  that  the  bridge  already  constructed  is  inade- 
quate for  the  demands^  of  traffic." 

Saint  Louis  and  Nexo  Orleans  Anchor  Line — Table  showing  certain  dimen$ian$. 


Name  of  boat. 


City  of  Saint  LoTiis.. 
Cit3'  of  Now  Orleans 
City  of  Baton  Kouge 

Wilis.  Hays  

Arkansas  (.'ity 

City  of  VickMbiiriX.., 
City  of  ProviiUuce.. 

City  of  Mouroo 

City  of  Cairo 

Bello  of  Memphis  ... 
Crystal  City 


Length 

Width 

Height 
of  pilot- 
house. 

Height  of 

Rnna  between 

over  alL 

over  aU. 

chimneys. 

Saint  Loaia  and— 

Feet, 

Feet. 

Feet. 

Feel. 

800 

85 

65 

02 

New  Orleaaa. 

300 

84 

62 

00 

Do. 

SDO 

84 

62 

00 

Do. 

295 

80 

60 

88 

Do. 

'J78 

78 

59 

88 

Vicksbnrff. 

28:{ 

78 

58 

88 

Do. 

2Ki 

78 

58 

88 

Do. 

28] 

78 

58 

88 

New  Orleans. 

281 

78 

58 

87 

"Vicksburg. 

2H1 

78 

57 

80 

Do. 

234 

76 

56 

85 

Cape  Girardeao. 

«*  •««\v 


Pf.>f  ««>» 
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Saimi  Louis  and  Mississippi  Valley  Transportation  Company — Table  showing  certaHn  dimsn' 

sions. 


Name  of  tow-boat. 


Henry  Laorey 
Oakland...... 

Port  Bads 

Future  City .. 

Javdould 

John  Gillmore 

My  Choice 

Sidney  Dillon.. 
B.M.  Norton.. 


• 

Length 

Width 

over  all. 

over  all. 

Feet 

Feet, 

245 

46 

245 

46 

240 

44 

225 

46 

225 

40 

220 

41 

220 

44 

20!i 

44 

204 

40 

Height 
of  pilot- 
house. 


Feet. 
52 
52 
52 
52 
63 
52 
47 
40 
88 


Height 
chimneys 


Feet. 
70 
74 
74 
75 
74 
70 
70 
80 
80 


The  followiog  copy  of  Senate  bill  276,  as  recommended  to  be  changed 
by  the  Board,  was  then  taken  ap  for  consideration. 

The  following  changes  were  adopted : 

Section  1,  line  8,  for  "  Kailroads  "  put  "Railroad.''  Line  6,  instead 
of  "  across  the,''  etc.,  substitute  "  across  the  Missouri  River  between  its 
mouth  and  the  mouth  of  the  Dakota  or  James  River,  and  ncross  the 
Mississippi  River  between  the  mouth  of  the  Mimiesota  River  and 
Nat<^hez,  Miss;  and  across  the  Illinois  and  Des  Plaines  rivers  between 
the  mouth  of  the  Illinois  and  the  city  of  Joliet,  in  the  8tate  of  Illinois, 
for  railroad  or  other  uses,''  etc.  Line  10,  alter  "  built"  insert  "  over 
said  rivers." 

Section  2,  line  9,  "  to  such  points^"  to  "  at  such  points.'* 

Section  3,  line  12,  after  "  piers  "  insert  **  measured  on  the  center  line 
of  the  bridge."  Line  14,  strike  out  **  fixed,"  substitute  **  the."  Line  3, 
"local  highest  water"  to  "local  high-water,  medium  stage  or  lowest 
water-level  at  the  bridge  site  as  determined  by  the  Secretary  of  War." 
Line  18,  erase  "  may  or." 

A  BILL  to  authorize  the  constmotion  ol  bridgee  acroan  the  Missouri  Hirer  between  its  month  and 
the  month  of  the  Dakota  or  James  Kiver  anaacroRs  the  MiaaisKjppI  River  between  the  month  of  the 
Minnesota  River  in  the  State  of  Minnesota,  and  the  port  of  Natchez  in  tbn  State  of  Miasisaippi, 
and  across  the  Illinois  and  Des  Plaines  rivers  between  tlie  mouth  of  the  Illinoia  and  the  city  or 
Joliet  in  the  State  of  Illinois,  and  to  prescribe  the  character,  location  and  dimensions  of  the  same. 

Section  I.  Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United  States 
of  America  in  Qongress  assembled.  That  any  persons  or  corporations,  having  lawful 
authority,  may  hereafter,  when^pnblio  necessity  so  demands,  erect  bridges  at  points 
where  said  construction  will  not  materially  affect  the  interests  of  navigation  across 
the  Mississippi,  Missouri,  Illinois,  and  Des  Plaines  rivers,  between  tlie  points  above 
mentioned  for  railroads  or  other  nses  upon  compliance  with  the  provisions  and  re- 
quirements of  this  act,  and  hereafter  no  bridges  shall  be  built  within  said  limits  ex- 
cept under  the  said  provisions  and  requirements. 

Sec.  2.  That  the  sections  of  this  act  numbered 
shall  be  general  and  shall  apply  to  all  bridges  authorized  under  this  law;  and  that 
the  sections  numbered 

shall  apply  specifically  to  bridges  to  sncb  points  on  the  Misnissippi,  Missouri,  Illinois, 
and  Des  Plaines  rivers  as  are  covered  by  the  sections  enumerated. 

Skc.  3.  That  wherever  the  phrases  **  liigli  watermark,"  **  medium  stage  of  water," 
or  'Mow-water  mark''  are  used  in  this  act  tliey  shall  be  held  to  mean  the  local  highest 
water,  medium  stage,  or  lowest  water-level' at  the  bridge  site;  and  wlierever  the 
phrase  ''clear  bead-room''  is  used  it  shall  be  held  to  mean  the  clear  hei^rbt  meannred 
from  the  water  surface  to  the  lowest  part  of  the  snpcrHtructuro  iu  any  span ;  and 
wherever  the  phrase  ** clear  channel- way  "  is  used  it  shall  bo  held  to  mean  the  clear 
width  of  openings  measured  at  right  angles  to  the  faces  of  the  piers  at  the  elevation 
of  low  water;  and  wherever  the  phrase  **  length  of  span  "  is  used  it  shall  be  held  to 
mean  the  distance  between  centers  of  adjacent  piers ;  and  wherever  the  phrane  **  high 
bridge"  is  used  it  shall  be  held  to  mean  a  bridge  of  which  fixed  spans  over  navigable 
channels  are  high  enough  to  permit  the  passage  of  boats  under  them  at  all  stages  of 
water;  and  the  phrase  *'  low  bridge  "  shall  be  held  to  mean  a  bridge  having  an  open- 
ing or  openings  through  which  boats  may  or  can  pass  at  all  stages  of  water. 
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Sec.  4.  That  all  low  bridges  antborized  nnder  ibis  act  sball  be  so  located  thati 
good  obanoel  can  be  kept  and  maintained  for  the  passage  of  boats  at  all  navigable 
stages  of  water;  and  that  the  said  channel  shall  be  made  easily  accessible  by  boats 
at  all  snch  stages  j  and  that  the  draw  or  pivot  spans  shall  be  located  over  the  above- 
specified  channel  in  such  a  manner  that  one  or  both  of  the  openings  can  be  conven- 
iently and  safely  reached  by  boats  at  all  navigable  stages  of  water;  and  that  one 
opening  at  least -of  a  draw  or  pivot  span  shall  be  over  the  best  and  most  convenient 
channel  of  the  river,  for  all  classes  of  river  trafiBc,  at  any  stage  of  water;  ''and  said 
draw-opening  shall  be  visible  from  all  parts  of  the  channel  for  a  distance  of  not  leas 
than  one  mile  above  said  opening;  and,  wherever  practicable  and  in  the  interests  of 
navigation  all  bridges  located  in  the  vicinity  of  important  landing  shall  be  placed 
above  rather  tban  below  said  landings ;"  and  that  in  all  bridges  with  channel-spans 
or  draw-openings  of  less  than  three  hundred  feet  clear  channel-way  authorized  by 
this  act,  there  may  be  required  as  a  part  of  the  necessary  accessory  works  provided 
for  in  this  act  one  or  more  protection-piers  of  masonry,  crib-work,  or  pilin?  as  may 
be  directed  by  the  Secretary  of  War,  extending  from  the  end  or  ends  of  uie  draw- 
openinff  or  openings,  or  one  of  the  rest-piers  or  the  draw  or  pivot  span,  as  may  be 
direoted  by  the  Secretary  of  War,  up-stream  for  a  distance  of  one  thousand  feet  or  less 
from  the  center  line  of  the  bridge  and  which  protection-pier  shall  be  properly  arranged 
with  ring-bolts,  cavils,  snubbing- posts,  or  similar  accessories  and  fender-planking  so 
as  to  enable  boats  to  tie  up  alongside  of  it  and  drop  down  through  the  draw-open- 
ings at  such  times  as  it  may  be  dangerous  to  attempt  the  passage  of  the  draw  when 
under  headway ;  and  in  addition  to  the  protection-pier,  the  Secretary  of  War  may 
also  require  as  a  part  of  said  accessory  works  when  a  draw-opening  is  near  shore  that 
the  end  of  the  opening  be  connected  with  the  shore  by  a  substantial  gnard-fence,  ex- 
tending up-stream  in  such  direction  and  to  such  distance  as  will  render  access  to  the 
said  draw-opening  easy  and  safe  at  all  times;  and  also  that  if,  by  reason  of  the  loca- 
tion of  a  bridge  in  or  near  a  city  harbor,  or  from  any  other  cause,  the  draw-opening  next 
shore  becomes  difficult  of  access  at  any  season  or  seasons  because  of  the  proximity  of 
river  craft  which  are  or  may  be  tied  up  to  the  bank,  or  from  any  other  cause,  then 
the  bridge  company  shall  by  purchase  or  otherwise  extinguish  the  right  to  obstmct 
the  entrance  to  the  draw-opening  for  a  distance  of  at  least  seven  hundred  feet  above 
and  seven  hundred  feet  below  the  bridge. 

Sec.  6.  That  ail  draw-spans  authorized  by  this  act  shall  be  operated  by  steam  or 
other  reliable  mechanical  power,  and  shall  be  opened  promptly  upon  reasonable  signal 
for  the  passage  of  boats,  except  when  trains  are  passing  over  said  span  or  spans ;  bat 
in  no  case  shall  unnecessary  delay  occur  in  opening  said  draw  after  the  passage  of 
trains;  and  also,  that  in  case  the  opening  of  a  draw  is  delayed  by  reason  of  the  pass- 
ing of  a  train  after  the  signal  has  been  given  from  a  boat  ready  to  pass  through,  the 
draw  shall  be  opened  for  the  passage  of  snch  boat  before  another  train  is  allowed  to 
pass  over  the  said  bridge;  nor  shall  there  be  any  unnecessary  delay  in  the  passage  of 
trains  over  the  bridge  or  of  boats  through  said  draw. 

Sec.  7.  That  in  all  high  bridges  authorized  by  this  act,  except  as  hereinafter  pro- 
Tided  (section  12),  every  span  over  the  water-way  between  the  shore  lines  of  the 
river  at  high  water  shall  give  a  clear  head-roora  not  less  than  that  prescribed  fur  those 
over  the  channel-ways;  also,  that  in  such  high  bridges  one  or  more  wide,  or  chan- 
nel-spans of  lengths  to  be  hereinafter  prescribed,  shall  be  placed  over  the  main  chan- 
nel or  channels  of  the  river ;  and  in  case  the  channel  is  variable  the  number  of  channel- 
spans  shall  be  increased  so  that  there  may  be  a  good  navigable  passage  for  all  classes 
of  boats  under  some  part  of  the  bridge  at  all  stages  of  wapter. 

Sec.  8.  That  all  piers  shall  be  built  parallel  with  the  current  of  the  river  at  that 
stage  of  water  which  is  most  important  for  navigation;  and  that  riprappingor  other 
protection  for  imperfect  foundations  which  will  lessen  the  required  water-way  wiU 
not  be  permitted;  also,  that  piers  which  will  produce  cross-currents  or  bars  danger- 
ous to  navigation  shall  not  be  constructed;  and  if  after  construction  any  piers  or 
protection  walls  are  found  to  produce  the  above-mentioned  effects,  or  if  any  riprap- 
ping  or  other  protection  prohibited  by  this  section  is  found  to  exist,  the  nuisance  shall 
be  abated  or  corrected  by  or  at  the  expense  of  the  parties  owning,  controlling,  or 
operating  said  bridge. 

Sec.  9.  That  any  persons  or  company  constructing  any  bridge  under  authority  of 
this  act  shall  build  and  maintain  at  all  times,  as  accessory  works  to  such  bridge,  such 
booms,  piers,  dikes,  guard-fences,  and  similar  devices  as  may  be  necessary  to  insure 
at  ail  times  a  permanent  channel  for  asufliclent  distance  above  and  below  the  bridge 
site;  and  for  the  guiding  of  rafts,  eteara-boats,  and  other  water-craft  safely  under  or 
throuj^h  said  bridf^o;  and  if  at  any  time  after  the  construction  of  the  bridge  and  its 
accessory  works  the  approaches  to  draw  openings,  channel-spans,  or  raft  passages  in 
bridges  over  the  navigable  waters  referred  to  in  this  act  are  found  to  be  dangerous 
or  diilicnlt  of  access  by  any  important  class  of  river  traffic,  the  Secretary  of  War 
may,  upon  the  recommendation  of  the  Chief  of  Engineers,  United  States  Army,  order 
the  parties  owning  or  controlling  said  bridge  to  construct  and  maintain  Baen  addi- 
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tionftl  sheer-booms,  dikes,  and  other  devices  as  will  obviate  the  difflonlty  mentioned : 
which  additional  sheer-booms,  dikes,  and  other  devices  shall  be  built  and  maintainea 
at  their  own  expense  by  the  parties  owning,  controlling,  or  operating  said  bridge. 

Skg.  12.  That  all  high  bridges  over  the  Mississippi  River  above  the  mouth  of  the 
Missoari  and  over  the  Illinois  and  Des  Plaines  rivers  authorized  by  this  act  shall 
have  one  or  more  channel-spans,  each  having  not  less  than  three  hundred  and  fifty  feet 
clear  channel-way,  and  not  less  than  fifty-five  feet  clear  head-room  at  high  water,  '"and 
the  clear  head-room  ni)der  other  than  channel-spans  may  be  less  than  fifty-five  feet, 
j^vided  that  no  part  of  snch  superstrnctnre  shall  give  a  less  head-room  than  ten  feet 
at  high  water  and  that  the  int-erests  of  navigation  be  not  injured  by  such  reduction 
in  height  of  said  fixed  spans;  '^  that  all  low  bridges  over  the  same  shall  liave  two  or 
more  draw-openings,  each  having  not  less  than  two  hundred  feet  clear  chaunei-way ; 
and  in  addition  to  said  draw-openings  all  said  low  bridges  shall  have  one  or  more 
fixed  channel-spans,  each  having  not  less  than  three  hundred  and  fifty  feet  clear  chan- 
nel-way ;  and  everv  part  of  the  superstructure  of  said  low  bridges  shall  give  a  clear 
heail-room  of  not  less  than  ten  feet  at  high  water :  Provided^  That  all  snans  of  both 
high  and  low  bridges  shall  be  so  located  as  to  afford  the  greatest  possible  accommo- 
dation to  the  river  traffic,  and  a  draw  opening  of  low  bridges  shall,  if  practicable,  be 
located  next  or  near  shore :  Provided  also,  That  in  case  of  a  low  bridge,  if  the  physical 
characteristics  of  the  locality  so  require  and  the  interests  of  navigation  be  not  injured 
thereby,  the  length  of  the  fixed  spans  or  the  namber  of  draw  openings  may  be  re- 
duced: And  provided  aho^  That  if  the  interests  of  navigation  so  require  the  clear 
channel-ways  of  any  bridge  located  in  the  immediate  vicinity  of  an  existing  bridge 
legalized  by  an  act  of  Congress  maj^  be  made  to  correspond  in  length  and  location 
cfspans  to  the  clear  channel-spans  of  said  existing  bridge :  Provided  also,  That  for  any 
two  adjacent  draw  openings  of  two  hundred  feet  each,  one  draw  opening  of  three 
hundred  feet  may  be  substituted,  if  the  interests  of  navigation  be  not  injured  thereby : 
Provided  further  J  That  in  low  bridges  over  the  lUinois  and  Des  Plaines  rivers  tWo  or 
more  draw  openings  of  not  less  than  one  hundred  and  sixty  feet  each  may  be  per- 
mitted: Provided  further^  That  on  the  Mississippi  River  above  the  month  of  the  Mis- 
souri and  on  the  Illinois  and  Des  Plaines  rivers,  bridges  may  be  constructed  as  pile 
and  ponton  bridges  similar  to  the  ponton  railway  bridge  at  Prairie  dn  Chien,  Wiscon- 
sin, legalized  by  act  of  Congress  approved  June  sixth,  eighteen  hundred  andsev-enty- 
fonr ;  and  snch  bridges  shall  be  provided  with  a  ponton  draw  giving  not  less  than 
four  hundred  feet  clear  channel-way  for  each  navigable  channel  of  the  river  and  such 
other  openings  for  the  passage  of  rafts  and  logs  as  in  the  opinion  of  the  Secretary  of 
War  may  bo  i.ccessary:  And  provided  further ^  That  pile  and  ponton  bridges  shall  be 
subject  to  all  the  restrictions  of  this  act  as  regards  plans,  location,  and  accessories 
as  provided  for  in  case  of  high  or  low  bridges  so  far  as  they  are  applicable  to  such 
kind  of  bridge. 

6£C.  14.  That  all  bridges  over  the  Mississippi  River  between  the  month  of  the  Mlt- 
Bonri  River  and  a  point  eight  miles  above  the  Eads  bridge  over  the  Mississippi  River 
at  Saint  Louis,  Missouri,  shall  be  high  bridges  with  unbroken  and  continuous  spans 
having  at  least  one  channel-span  of  not  less  than  five  hundred  feet  clear  water-way, 
at!  other  spans  to  have  a  clear  water-way  of  not  less  than  four  hundred  feet,  all 
spans  to  have  a  clear  head-room  of  not  less  than  fifty-five  feet  at  high  water. 

Sec.  15.  That  all  bridges  over  the  Mississippi  River  between  the  Eads  bridge  over 
said  river  at  Saint  Louis,  Missouri,  and  a  point  eight  miles  above  said  bridge,  shall 
be.high  bridges  with  unbroken  and  continuous  spans,  and  shall  have  four  channel- 
nians  of  not  less  than  five  hundred  feet  clear  water-way  counting  from  the  Missouri 
shore ;  all  spans  over  the  remaining  portion  of  the  nresent  river-bed  to  have  a  clear 
water-way  of  not  less  than  three  nundred  feet  and  the  clear  head-room  under  all 
spans  shall  be  not  less  than  fifty-five  feet  above  high-water  mark. 

Sec.  16.  That  all  bridges  over  the  Mississippi  River  between  the  Eads  bridge  at 
Saint  Louis,  Missouri,  and  the  mouth  of  the  Ohio  River  shall  be  high  bridges  with 
.  unbroken  and  continuous  spans  having  at  least  one  channel-span  of  not  less  than 
seven  hundred  feet  clear  water-way,  all  other  spans  to  have  a  clear  water-way  of  not 
less  than  five  hundred  feet,  all  spans  to  have  a  clear  head-room  of  not  less  than  sixty- 
five  feet  at  high  water. 

Sec.  17.  That  all  bridges  constructed  over  the  Mississippi  River  between  the  mouth 
of  the  Ohio  River  and  Natchez,  Mississippi,  shall  be  high  bridges  with  unbroken  and 
continuous  spans  having  at  least  one  channel-span  of  not  less  than  eight  hundred  feet 
clear  water-way,  all  other  spans  to  have  a  clear  water-way  of  not  less  than  six  hun- 
dred feet,  all  spans  to  have  a  clear  head-room  of  not  less  than  seventy  feet  at  high 
water. 

Sec.  20.  That  any  authorized  person,  company,  or  corporation  intending  to  con- 
struct a  bridge  under  the  provisions  of  this  act  shall  give  notice  for  two  weeks  of  such 
intention,  with  thekindor  bridge  and  exact  location,  by  publication  in  papers  having 
a  wide  circulation  in  the  cities  of  Saint  Louis,  Saint  Joseph,  and  Kansas  City,  in  the 
State  of  Missonrif  Atchison  and  Leayenworthi  Kansas,  and  Omaha,  in  Nebraska,  con- 
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oeming  bridges  to  be  built  oVer  the  Missonri  River ;  and  in  newspapers  published 
and  having  a  wide  circulation  in  the  cities  of  Saint  Lonis,  Missouri,  Quiucy  and  Peoria, 
Illinois,  Keokuk,  Davenport,  and  Dubnqne,  Iowa,  La  Crosse,  Wisconsin,  and  Saint 
Paul,  Minnesota,  for  bridges  over  the  Mississippi  River  above  Saint  Lonis,  or  lUinolB 
and  Dea  Plaices  rivers;  and  in  newspapers  published  and  having  a  wide  circolation 
in  Pittsburgh,  Cincinnati,  Louisville,  Saint  Louis,  Memphis,  and  New  Orleans,  for 
bridges  over  the  Mississippi  River  below  Saint  Louis,  and  sh^l  submit  to  the  Secre- 
tary of  War,  for  his  examination,  a  design  and  drawings  of  the  bridge,  piers,  and 
approaches,  and  a  map  of  the  location,  giving,  for  the  space  of  at  least  three  miles 
above  and  one  mile  below  the  proposed  location,  the  topography  of  the  banks  of  tbe 
river,  and  the  shore  lines  at  high  and  low  water.    This  map  shall  be  accompanied  by 
others,  drawn  on  the  scale  of  one  inch  to  two  hundred  feet,  giving  for  a  space  of  one- 
half  a  mile  above  the  line  of  the  proposed  bridge,  and  a  quarter  of  a  mile  below,  sn 
accurate  representation  of  the  bottom  of  the  river^  by  contour  lines  two  feet  apart, 
determined  by  accurate  soundings,  and  also  showing  over  the  whole  width  of  thu 
part  of  the  river  the  force  and  direction  of  the  currents  at  low  water,  at  high  water, 
and  at  least  one  intermediate  stage,  by  triangulated  observations  on  suitable  floats. 
The  maps  shall  also  show  the  locations  of  other  bridges  in  the  vicinity,  and  shall  give 
such  other  information  as  the  Secretary  of  War  may  require  for  a  full  and  satisfactory 
understanding  of  the  subject.    Said  maps  and  drawings  shall  be  referred  to  a  fioi^ 
of  oflicers  of  the  Corps  of  Engineers  United  States  Army  for  examination  and  report, 
which  Board  shall  personally  examine  the  site  of  the  proposed  bridge  and  shall  hold 
a  public  session  at  some  convenient  point  to  hear  all  objections  thereto,  of  which  pab- 
lio  session  due  notice  and  invitation  to  be  present  shall  be  given  to  all  interested 
parties  by  advertising,  and  such  parties  shall  be  ^iven  sufiQcient  time  for  a  full  ex- 
amination and  consideration  of  plans;  and  if  said  Board  of  Engineers  reports  that 
the  bridge  is  not  a  public  necessity,  or  that  the  location  selected  is  unsuitable  for  any 
bridge,  or  the  plans  presented  are  unfavorable  to  the  interests  of  navigation  for  a 
bridge  at  the  site  proposed,  the  Secretary  of  War  is  authorized,  on  recommendation 
of  said  Board,  to  refuse  permission  for  construction  of  a  bridge  on  the  proposed  loca- 
tion, or  to  order  such  changes  in  the  brid^e^e  or  its  piers,  or  such  dikes,  booms,  piers, 
or  other  structures,  as  may  be  necessary  for  confining  the  flow  of  water  to  a  perma- 
nent channel  for  a  distance  of  not  less  than  one  mileabove  the  bridge-sito  and  a  propa 
distance  below,  and  for  gniding  of  rafts,  steam-boats,  and  other  water  craft  safely  under 
said  bridge  or  through  the  draw  and  raft  spans  at  the  expense  of  the  parties  construct- 
ing such  bridge;  but  in  no  case  shall  there  be  a  reduction  in  the  number,  widths,  or 
heights  of  draw,  raft,  or  channel  spans,  or  arrangement  and  length  of  accessory  works, 
required  by  this  act,  unless  such  reduction  is  made  necessary  by  the  physical  chioao- 
teristicsof  theriver  in  the  locality  where  the  building  is  proposed  or  is  shown  clearly  to 
be  in  the  interests  of  navigation ;  and  the  proposed  bridge  shall  only  be  a  legal  structure 
when  built  in  accordance  with  the  plans  as  recommended  by  the  said  Board  of  Engi- 
neers and  approved  by  the  Secretary  of  War,  and  so  managed  and  kept  in  repair  as  to 
offer  at  all  times  reasonable  and  proper  means  for  the  passage  of  rafts,  steam-boats,  and 
other  water  craft  through  or  under  said  bridge,  and  only  so  long  as  all  the  require- 
ments of  this  act  are  observed ;  and  that  whenever  the  Secretary  of  War  has  good 
reason  to  believe  that  any  of  the  provisions  of  sections  8,  9,  and  25  of  this  act  have  not 
been  complied  with  by  any  persons  or  company  owning,  controlling,  or  operating  a 
bridge  authorized  under  the  provisions  of  this  act,  it  shall  be  the  duty  of  the  Secre- 
tary of  War,  on  satisfactory  proof  thereof,  to  require  the  said  persons  or  company  to 
comply  with  the  provisions  of  said  sections,  and  on  failure  of  said  persons  or  com- 
pany to  comply  with  said  requirements  within  a  reasonable  time,  tiie  Secretary  of 
War  shall  ])roceed  to  cause  the  necessary  work,  required  by  law,  in  the  form  of  addi- 
tions, alterations,  repairs,  or  removal  of  obstructions  to  be  made  at  the  expense  of  the 
United  States,  and  shall  refer  the  matter,  without  delay,  to  the  Attorney -General  of 
the  United  States,  whose  duty  it  shall  be  to  institute,  in  the  name  of  the  United 
States,  proceedings  in  any  circuit  court  of  the  United  States  in  which  suoh  bridge,  or 
any  part  thereof,  is  located,  for  the  recovery  of  the  cost  thereof,  and  all  moneys  accru- 
ing from  such  proceedings  shall  be  covered  into  the  Treasury  of  the  United  States. 
Provided,  That  in  the  construction  of  additional  accessory  works  not  contemplated 
by  the  approved  plan  of  bridge  and  accessory  works,  no  greater  sum  than  fifteen 
thousand  dollars  shall  be  required  to  be  expended  upon  any  one  bridge  in  a  single  year, 
and  further,  that  such  sum  of  money  as  may  be  necessary  to  execute  the  provis- 
ions   of  this  section  is  hereby  appropriated  out  of  any  money  in  the  Treasury  of  the 
United  States  not  otherwise  appropriated,  to  be  paid  on  the  requisition  of  the  Secre- 
tary of  War. 

Sec.  2L  That  all  parties  owning,  controlling,  or  operating  bridges  authorized  by 
this  act  shall  maintain  at  their  own  expense,  from  sunset  to  sunrise,  throughout  the 
year  and  during  heavy  fogs,  such  lights  on  the  bridges  as  ma^  be  required  bv  the  Light- 
llonse  Board  for  the  security  of  navigation ;  and  shall  also,  during  the  season  of 
navigation,  have  posted  in  a  conspicuous  place  on  or  near  all  high  bridges  the  clear 
head-room  under  the  channel-span  on  that  day,  the  figures  expreflsing  this  height  to 


^ 


APPENDIX    WW milDGING    NAVlGAIiLi:    WATERS.  2415 

be  readily  TiBible  to  the  naked  eye  from  any  point  m  tbe  channel  of  the  nver  for  a 
etretid^  of  four  tboQsand  feet,  of  which  three  tbonBand  feet  shall  he  abore  and  one 
thouaand  feet  shall  be  below  the  channel-span  of  the  bridge ;  and  that  on  all  low 
bridges  there  shall  be  displayed  at  points  plainly  visible  to  boats  passing  through  the 
draw  m  record  showine  the  stage  of  water  and  whether  the  river  is  rising  or  falling. 

8bc.  22.  That  any  bridge  constructed,  maintained,  and  nianaced  under  this  act 
and  according  to  its  limitations  shall  be  a  lawful  structure  and  shall  be  recognized 
and  known  as  a  post  route,  upon  which  also  no  higher  charge  shall  be  made  utt  the 
toansportation  over  the  same  of  tbe  mails,  the  troops,  and  the  munitions  of  war  of  the 
United  States  than  the  rate  per  mile  paid  for  the  transportation  of  said  mails,  troops, 
and  munitions  over  the  railroads  and  public  highways  leading  to  said  bridge;  and 
the  United  States  shall  have  the  ri^bt  of  way  for  postal  telegraph  purposes  over  any 
anch  bridge;  and  in  case  of  any  litigation  arising  from  any  alleged  obstruction  to  the 
navigation  of  any  of  said  rivers  created  by  tbe  construction  of  any  bridge  under  this 
act  tne  cause  or  question  arising  may  be  tried  before  tbe  circuit  court  of  the  United 
States  of  any  State  in  which  any  portion  of  said  obstruction  or  bridge  touches. 

Sec.  24.  Tliat  the  persons  or  corporations  constructing  brid|^es  under  the  provis- 
ions of  this  act  shall  have  the  ri^^bt  to  construct  safe  and  suitable  passage  ways 
thereon  for  foot  passengers  and  vehicles  of  every  description  and  to  charge  a  reason- 
able toll  therefor ;  but  the  rates  of  toll  shall  be  submitted  to  the  Secretary  of  War 
and  shall  be  subject  to  his  approval  or  to  any  change  he  may  think  proper  from  time 
1U>  time  in  such  rates. 

^  Sec.  25.  That  such  alterations  and  changes  as  may  be  required  by  the  Secretary  of 
War  or  Congress  in  bridges  constructed  under  the  provisions  of  this  act  so  as  to  pre- 
aerve  free  and  convenient  navigation  shall  be  made  by  the  persons  or  corporations 
owning  or  controlling  said  bridges  at  their  own  expense. 

Sec.  26.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby  expressly  re- 
served. And  the  ri^ht  to  require  the  entire  removal  of  any  bridge  constructed  under 
the  provisions  of  this  act,  at  the  expense  of  the  owners  thereof,  whenever  Congress 
shall  decide  that  the  public  interests  require  it  is  also  expressly  reserved. 

Sec.  That  any  permission  granted  by  the  Secretary  of  War  under  the  provisions 
of  this  act  for  the  construction  of  a  bridge  shall  be  null  and  void  if  said  coustruotion 
be  not  actually  commenced  within  one  year  and  completed  within  two  years  from  the 
date  of  said  permission. 

8ec.  That  in  the  case  of  all  bridges  built  under  the  provisions  of  this  act,  the 
approaches  to  the  bridge  shall  be  so  designed  and  constructed  as  not  to  interfere  with 
the  free  discharge  of  the  river  in  seasons  of  flood ;  and  any  encroachment  on  tbe  high- 
water  cross-sections  by  solid  embankments  or  otherwise,  which  will  result  in  unduly 
accejerating  the  high-water  current  at  the  site  of  the  bridge,  shall  not  be  allowed. 

Line  9,  erase  all  after  *<  openings".  Line  10,  erase  <*to  the  faces  of 
the  piers";  after  •*  water"  insert  **  measured  at  right  angles  to  the  di- 
rection of  the  cnrrent  of  the  river  at  that  stage  of  water  which  is  most 
important  to  navigation". 

Section  4,  line  6,  erase  "  or  pivot  spans",  substitute  "  opening  or  open- 
ings ";  line  7,  "or  both"  to  "or  all":  lines  9  and  10  strike  out  <*of  a 
drawer  pivot  span "7  line  9,  insert  *'araw"  before  "opening";  line  17, 
*< channel"  to  "channel  or  raft  spans";  line  23,  erase  "the  draw  opening 
or"  put  "such  spans  or";  line  23,  erase  "or  one";  line  24,  erase;  line 
25,  erase  to  and  including  "war";  line  27,  after  "pier"  add  "or  piers"; 
line  29,  erase  "of  it";  line  30,  insert  after  "openings"  "channel  or  raft 
spans";  line  29,  after  "boats,"  insert  "or  rafts";  line  31,  put  "same" 
for  "draw";  line  34,  insert  after  "opening"  "or  ralt-span"^  line  35, 
insert  after  "opening"  "or  span";  line  37,  insert  after  "opening"  "or 
raft-span";  line  40,  insert  after  "opening"  "channel  or  raft  span"; 
line  46.  for  "  to  the"  put  "  to  said  draw-opening  or  span";  line  11,  erase 
^ for  all  classes  of  river  traffic";  line  43,  for  "bridge  company"  put 
**  company  or  persons  owning,  controlling,  or  operating  said  bridge". 

Section  6,  line  11,  for  "bridge"  put  "span  or  spans";  line  13,  erase. 

Section  7,  line  2,  erase  "(Section  12)";  line  3,  after  "river"  insert 
•*  at  a  bankful  stage  " ;  line  3,  erase  "  at  high  watev". 

Section  8,  line 3,  after  "navigation"  put  "and  the  bridge  itself  shall 
be  built  as  nearly  as  may  be  at  right  angles  thereto" ;  line  8,  for  "  pro- 
tection walls"  put  "accessory  works";  line  11,  insert  after  "corrected" 
"under  the  direction  of  the  Secretary  of  War  "• 
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Section  8,  line  12,  for  "  parties **  put  "company  or  persons''. 

Section  9,  line  16,  put  "order  the  company  or  persons  owning,  eon- 
trolling,  or  operating  said  bridge  to  constract  under  bis  direction  and 
to";  line  20,  for  "the  parties^  put  "  said  company  or  persons"  j  line  21, 
strike  out. 

Section  12,  line 6,  after  "head-room"  put  "  above  bigh-water  mark"; 
line  10,  same;  line  20,  same;  line  30,  insert  "  proposed"  after  "any"; 
line  9,  for  "such"  put  **tbe";  line  9,  after** superstructure''  add  "of 
such  spans";  linel2,  erase  "of  said  fixedspans";  line  10,  put  "and  pro- 
vided furtber";  line  28,  erase,  beginning  with  *'  and"  and  extending  to 
and  including"  bridge"  in  line  33,  to  be  inserted  elsewhere. 

Section  14.  Major  Handbury  proposed  a  substitute  for  sections  14  and 
15,  which  he  read. 

Discussion  followed. 

Section  20,  line  4,  for  "with"  put  "stating";  line  13,  after  "Mis- 
souri" insert  "Chicago";  line  17,  after  "or"  put  "over  the";  lino  55, 
put  "  allowed  "  for  "  given  ";  line  69,  for  "  any  "  put  "a  ";  line  61,  oiuit 
"  for  a  bridge" ;  line  05,  after  " or"  put "  the  construction  of";  line  24, 
after  "approaches"  put  "and  accessory  works";  line  80,  make  read 
"clearly  to  be  not  injurious  to  the  interests";  line  75,  for  ** heights"  put 
"bead-room";  line  103,  omit  "required  by  law";  line  91,  make  anew 
section  beginning  **  That  whenever,"  etc.;  line  111,  after  "  States"  put 
"of  any  State  in  which  any  portion  of  said  obstruction  or  bridge 
touches'    •;  line  110,  for  "  any  "  put  **  the  ". 

Section  21,  line  l,for  "ali  i»ai  lies  "put  "any  companies  orpersons"; 
line  17,  omit  "that";  line  17,  put  "shall  display";  line  17,  change 
to  read  **  and  shall  display  on  all  low  bridges";  line  4,  for  "  year  " put 
"season  of  navigation  "and  omit  "and  during  hea,\j  fog8"j  line  5, 
before  "  on"  insert  ''and  other  signals". 

Section  22,  line  2,  ** managed"  make  "operated". 

Section  24,  add  at  end  "and  provided  that  the  constraction  authorized 
by  this  section  shall  not  reduce  the  clear  head-room  or  clear  channel* 
way  required  by  the  provisions  of  this  act". 

Section  25,  line  6,  put  "shall  be  made  under  the  direction  of  the  Sec- 
retary of  War  and  at  their  own  expense  by  the  company  or  persons 
owning,  controlling,  or  operating". 

Section  27.  Time  for  completion  of  bridges  changed  firom  two  to 
three  years. 

Section  28,  line  7,  after  "  by  "  insert  •*  piers". 

Major  Eandbury  moved  that  the  following  resolution  of  the  Board, 
adopted  January  17,  1888 — 

That  all  former  laws  or  parts  of  laws  authorizing  the  oonstmotion  of  bridges  over 
the  Missouri,  Mississippi,  or  Illinois  rivers,  in  conflict  with  this  act  and  under  the 
authority  of  which  actual  coustructiou  has  not  yet  been  commenced,  are  hereby  re- 
pealed— 

be  changed  to  read  as  follows: 

Sec.  31.  That  all  acts  or  parts  of  acts  heretofore  enacted  granting  authority  for  the 
erection  of  a  bridge  or  brid«x«'s  over  the  navigable  waters  of  the  United  Slates  con- 
teruplatedby  this  act  be,  and  the  same  are  hereby,  declared  null  and  void  in  each  and 
every  case  in  which  actn;il  construction  of  said  bridge  or  bridges  be  not  commenced 
on  or  before  the  date  of  the  passage  of  this  act. 

Carried. 

The  following  was  offered  by  Major  Mackenzie:  A  new  section  to 
Senate  bill  275,  as  follows : 

Sec.  29.  That  all  bndn:<^s  constructed  under  the  authority  of  this  act  shall  be  buQt 
under  the  general  suporviaiou  of  the  Secretary  of  War,  and  no  changes  or  alterations 
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in  plans  shall  be  made  during  constmction  of  said  bridges,  or  after  their  completion, 
nuless  said  chaoi^es  or  alterations  conform  to  the  provisions  of  this  act  and  are  author- 
ized by  tho  Secretary  ^f  War.  That  during  original  construction  or  in  carrying  out 
any  authoriz<Ml  changes  or  repairs  of  said  bridges,  a  navigable  channel  shall  be  pre- 
served at  the  site  of  the  bridge  at  all  times  and  the  water-way  of  the  river  shall  not 
be  obstructed  to  a  greater  Extent  than  is  absolutely  necessary,  and  snch  lights  and 
buoys  shall  be  kept  on  all  coffer-dams,  piles,  etc.,  as  may  be  necessary  for  the  secarity 
of  navigationr 

Carried. 

The  fo)lo\ving  was  adopted  as  a  new  section : 

Sec.  30.  That  if  the  interest  of  navigation  so  require,  the  clear  channel-ways  of 
any  proposed  bridge  located  in  the  immediate  vicinity  of  an  existing  bridge  legal- 
ized by  an  act  of  Congress,  shall  be  made  to  correspond  in  length  and  location  of 
spans  to  the  clear  channel-spans  of  said  existing  bridge. 

DisoQSsion  followed  as  to  the  order  of  sections  in  the  bill  as  recom- 
mended by  the  Board. 
The  Board  at  4.30  p.  m*  adjoarned  to  meet  at  10  a.  m.  to-morrow* 


Saint  Louis,  Mo.,  January  28, 1888. 

Board  met  at  10.16  a.  m.  pursuant  to  adjournmeut.  Present,  all  the 
members  and  the  recorder.  The  minutes  of  yesterday's  meeting  were 
read,  amended,  and  approved. 

The  following  changes  of  Senate  bill  No.  276  were  adopted: 

Section  30,  lines  4  and  6,  strike  out  "legalized  by  act  of  Congress^; 
line  6,  change  *'  sUalP  to  "may." 

Section  31,  changed  to  read — 

That  all  formei*  act-s  or  parts  of  acts  granting  anthority  for  the  erection  of  any 
bridge  or  bridges  over  the  portions  of  the  rivers  set  forth  in  section  1  of  this  act  be, 
aTid  the  same  are  hereby,  repealed  in  each  and  every  case  where  actnal  construction 
of  said  bridge  or  bridne^  be  not  commenced  on  or  before  the  date  on  which  this  bill 
becomes  a  law. 

Moved  by  Colonel  Suter — 

That  it  is  expedient  to  call  attention  in  the  report  of  the  Bbard  to  the  fact  that  for 
the  MisMonri  River  the  provisions  of  Senate  bill  275  apply  only  as  far  np  as  the  month 
of  the  James  or  Dukota  River,  and  on  the  Mississippi  River  only  as  far  down  as  the 
port  of  Natchez.  Tho  Board  consider  that  there  is  no  physical  feature  requiring 
this  limitation.  "On  the  Missouri  River  essentially  the  same  features  prevail,  so 
far  as  navigation  is  concerned,  from  the  month  of  the  Platte  to  the  head  of  navigation 
at  Fort  Benton;  and  on  the  Mississippi  there  is  no  change  of  any  importance  until 
the  mouth  of  Red  River  is  reached.  Below  that  point  some  special  modifications  in 
the  requirements  might  be  needed,  but  the  Board  do  not  consider  this  likely  to  be 
the  case  nntil  sea-going  ships  are  met  with,  as  at  New  Orleans. 

Adopted. 

The  Board  agreed  to  reconsider  sections  14,  16,  16, 17.  Adopted 
January  20, 1888. 

The  following  changes  were  moved  by  Colonel  Suter: 

Section  14,  line  12,  change  to  read  "above  high-water  mark.''  Line 
1,  change  to  read  "all  bridges  authorized  by  this  act'';  line  10,  change 
to  read  "and  all  said  spans  shall  have";  line  8,  change  to  read  "all 
other  spans  over  the  water-way  to  have  a  clear  channel- way  " ;  line  8, 
change  "  water-way  "  to  "  channel-way." 

The  section  as  amended  was  adopted. 

Section  15,  line  1,  change  to  read  "bridges  authorized  by  this  act"; 
line  6,  omit  all  of  section  after  word  "  have,"  and  substitute  as  follows : 

Over  that  portion  o^f  the  river-bed  embraced  between  the  wharf-line  of  tho  city  of 
8a;nt  Louis,  as  now  established,  or  as  may  hereafter  be  established,  within  the  limits 
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specified  and  a  li^ie  parallel  thereto  and  1,500  feet  distant  therefrom,  spans  of  not  less 
than  500  feet  clear  channel- way,  and  having  not  lees  than  55  feet  clear  head-room 
aboTe  high-water  mark.  The  spans  over  the  remaining  portion^  if  any,  of  the  river- 
bed  shall  have  not  less  than  300  feet  dlear  channel-way,  and  may  have  snch  redaced 
head-room  as  in  the  opinion  of  the  Board  of  Engineers,  elsewhere  provided  for  in  this 
act,  will  not  be  prejudicial  to  the  interest  of  navigation. 

The  section  as  amended  was  adopted. 

Section  16,  line  1,  change  to  read  ^^ bridges  authorized  by  this  act") 
line  7,  change  to  read  "  channel-way  ^  j  line  8,  change  to  reaid  ^^channel- 
way";  line  7,  change  to  read  "all  other  spans  over  the  water-way"; 
line  9,  change  to  read  "and  all  said  spans  shall  have" ;  line  11,  change 
to  read  "  above  high- water  mark" ;  line  6,  change  to  read  "  six  hundred 
and  fifty  feet." 

The  section  as  amended  was  then  adopted,  three  to  one. 

Section  17,  line  1,  change  to  read  "bridges  authorized  by  this  act 
over";  line  7,  change  to  read  "channel- way";  line  7,  change  to  read 
"spans  over  the  water-way";  line  8,  change  to  read  "channel-way"; 
line  9,  change  to  read  "  feet  and  all  said  spans  shsdl  have  " ;  line  11, 
change  to  read  "  above  high- water  mark." 

Carried. 

At  4.30  p.  m.  Board  adjourned  to  meet  at  10  a.  m.  Monday. 


Saint  Louis,  Mo.,  January  30, 1888. 

Board  met  pursuant  to  adjournment  at  10  a.  m.  Tjie  minutes  of  last 
meeting  were  read  and  approved. 

Committee  on  sections  10  and  11  appointed  January  19, 1888,  for 
bridges  over  the  Missouri  Kiver,  then  at  10.30  a.  m.  began  the  duty  as- 
signed them.    At  12.45  p.  m.  they  reported  as  fi)llows :  • 

Saint  Louis,  Mo.,  January  30,  1888. 

Your  committee  on  sections  10  and  11  of  Senate  bill  275  beg  leave  to  submit  the 
accompanying  draughts  of  three  sections  as  substitates  for  Bections  10  and  11  of  the 
bill. 

The  main  features  in  the  substitutes  to  be  noted  are  that  high  bridges  alone  are 
allowed,  and  that  j^eo^raphical  divisions,  having  reference  to  the  size  and  volume  of 
the  river,  are  substituted  for  the  arbitrary  division  introduced  in  the  bill.  The  neces- 
sity of  prohibiting  draw-bridges  is,  in  the  opinion  of  your  committee,  plainly  evident 
to  any  one  conversant  with  the  fierce  ourreut  and  changeable  character  oi  the  Mis- 
souri Kiver.  Out  of  a  total  of  17  bridges  already  built  or  now  in  process  of  constmo- 
tion,  only  four  are  draw-bridges,  and  these  are  all  extremely  difficult  and  dangerous 
of  passage  at  hi^h  water,  and  two  at  least  have  been  rendered  at  times  impassable  at 
low  water  by  the  shifting  of  the  channel  from  under  the  draw-spans.  The  last  draw- 
bridge built'was  constructed  at  Atchison  in  1874,  and  since  then  ten  other  bridges 
have  been  built  in  which  the  high  type  has  been  used,  although  their  charters  au- 
thorized draw-bridges,  and  this  is  understood  to  have  been  mainly  on  the  score  of 
economy  in  construction.  There  would  seem,  therefore,  to  be  no  hardship  involved 
in  forbidding  a  typo  of  bridge  which  is  admitted  by  all  to  be  dangerous  and  unde- 
sirable, and  can  not  even  be  recommended  in  most  cases  on  the  score  of  economy. 
The  lengths  of  sp:ins  called  for  are  not  excessive,  and  it  is  worthy  of  note,  in  this 
connection,  that  all  recent  bridges  have  400-foot  spans  over  the  water-way,  although 
their  charters  have  never  called  for  more  than  300  feet.  The  reason  for  this  is  stated 
to  be  that  the  cost  of  foundation  outweighs  that  of  the  saperstmctnre.  Above  the 
Kaw  River  tlie  height  heretofore  called  for  by  all  bridge  acts,  viz,  50  feet,  is  retained. 
Below  the  Kaw  Kiver  thie  height  is  increased  to  55  feet,  for  the  reason  that  high  floods 
recur  here  more  frequently,  and,  as  in  the  natural  order  of  things,  more  boats  will  be 
likely  to  ply  here  than  above  the  Kaw,  the  detention  from  insutficient  height  will  b^ 
more  frequent,  more  serious,  and  of  longer  duration. 

Chas.  R.  Sutrk, 
Lieut,  Col,  of  Er^ineen, 
A  MACKENzns, 
Major  of  En^i 
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Sections  as  recommended  by  committee: 

Sko.  11.  That  all  bridges  authorized  by  this  aot^  over  the  Miasonrl  River  above  the 
moath  of  the  Platte  River  shall  be  high  bridges  with  anbroken  and  continuoas  spans, 
all  spans  over  the  water-way  to  have  a  clear  ohannel-way  of  not  L&sb  than  300  feet, 
and  a  elear  head-roonuof  not  less  than  50  feet  above  high-water  mark. 

8eo.  12.  That  all  bridges  authorized  by  this  act,  over  the  Missonri  River  below  the 
month  of  the  Platte  River  and  above  the  mouth  of  the  Kaw  Riv^r,  shall  be  high 
bridges  with  nnbroken  and  continnoas  spans,  having  at  least  one  channel-span  of 
not  less  than  400  feet  olear  ohannel-way,  all  other  spans  over  the  water-way  to  have  a 
clear  channel- way  of  not  less  than  300  feet,  and  all  said  spans  shall  have  a  clear  head- 
room of  not  less  than  50  feet  above  high-water  mark. 

8ec.  13.  That  all  bridges  anthorized  by  this  act,  over  the  Missonri  River  between 
Ita  month  and  the  mouth  of  the  Kaw  River,  shall  be  high  bridges  with  nnbroken  and 
continuous  spans,  all  spans  over  the  water-way  to  have  a  clear  channeloway  of  not 
less  than  400  feet,  and  a  olear  head-room  of  not  less  than  55  feet  above  high- water 
mark. 

Beport  and  sections  as  recommended  were  adopted. 

Discussion  followed  as  to  sequence  of  sections  in  amended  bill.  An 
order  was  agreed  upon* 

At  2.30  p.  m.  Mr.  Hensy  Flad,  M.  A.  S.  G.  E.,  and  president  Board 
of  Public  Works,  came  before  the  Board;  said  "the  Saint  Louis  Harbor 
line  ended  at  BisselPs  Point ;  limit  of  8  miles  above  Eads  bridge  does 
not  extend  to  new  city  limits ;  Gliain  of  Rocks,  9  miles  from  Eads  bridge; 
7.5  miles  from  water-works  to  Chain  of  Eocks.  New  city  limits  comes 
about  one-half  to  1  mile  above  Chain  of  Bocks." 

Moved,  by  Colonel  Suter,  that  section  15,  line  3,  be  changed  to  read: 
<^  And  the  northern  limits  of  the  city  of  Saint  Louis,  Mo.'' 

Carried. 

Moved,  by  Colonel  Suter,  that  section  16,  line  3,  be  changed  to  read: 
*<  And  the  northern  limits  of  said  city  shall  be,"  etc 

Carried. 

General  discussion  of  practicable  length  of  truss-spans  followed. 
Colonel  Flad  says,  ^^600foot  truss  is  about  the  present  limit;  above 
that  limit  have  to  use  another  system,  like  cantilever."  In  a  cantilever 
he  has  no  preference  between  upper  and  under  suspension.  Says  "up- 
l>er  suspension  would  probably  be  cheaper.  Settlement  would  proba- 
bly not  make  much  different  results  in  cantilever  and  other  kinds  of 
bddges.  Fifteen  years  ago  made  calculations  for  arched  bridge  of 
1,500  feet  span.  Suspension  safest  for  long  bridges.  Can  get  guaran- 
tees of  steel  wire  of  240,000  pounds  per  square  inch."  Says,  "  for  Lo^  er 
Mississippi  thinks  spans  should  be  at  least  1,500  feet.  If  he  was  to 
build  a*  bridge  below  mouth  of  Ohio  would  make  spans  as  wide  as  pos- 
sible." 

Wants  harbor  line  for  Saint  Louis  to  be  established ;  asks  whether 
United  States  Engineers  can  not  do  it. 

At  3.20  p.  m.  Mr.  Flad  left. 

Moved  by  M^or  Handbury : 

BetoJffed,  That  the  words  «800  feet''  in  line  6,  section  18/  be  changed  totead  ''660 
feet." 

Seconded  by  Major  Mackenzie. 

Vote. — ^Major  Mackenzie,  aye;  Major  Miller,  no;  Major  Handbury, 
aye ;  Colonel  Suter,  no. 

Lost — ^Tie  vote. 

Moved  by  Major  Mackenzie  that  section  18  (final  number),  line  6,  be 
changed  to  read  **700  feet"  instead  of  "800  feet" 

Seconded  by  Major  Handbury. 

*Final  nnmber  referred  to  in  preyions  nunntes  as  section  17« 
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Vote. — Major  Handbory,  aye ;  Major  Miller,  no  j  Major  Mackenzie, 
aye ;  Colonel  Sater,  no. 

Lost. — ^Tie  vote. 

Major  fiandbory  moved  that  section  18  (final  nnmber),  line  8,  be 
changed  to  read  "  5  '^  instead  of  "  6.''  ♦ 

Seconded  by  Major  Mackenzie. 

Vote. — Major  Handbnry,  aye  j  Major  Miller,  no ;  Major  Mackenzie, 
no :  Colonel  Suter,  no. 

Zo3t. — Three  to  one. 

Miyor  Mackenzie  desired  to  change  his  vote  January  20, 1888,  for  the 
adoption  of  section  17  (section  18  iinal  number). 

Colonel  Suter  movea  the  adoption  of  section  18  (final  number),  as 
amended  January  28^^  1888,  excepting  the  words  ^^  eight  hundred,"  in 
line  6. 

Seconded  by  Major  Miller. 

Vote. — Major  Handbury,  no ;  Mi^or  Miller,  aye }  Mi^or  Mackenzie, 
aye ;  Colonel  Suter,  aye. 

Carried. — ^Three  to  one.  • 

Colonel  Suter  moved  the  adoption  in  line  6,  section  18  (final  nnmber), 
80  as  to  read  ^^  eight  hundred  feet." 

Seconded  by  Major  Miller. 

Fote.— Major  flandbury,  no;  Major  Miller,  aye;  Msyor  Mackenzie, 
no ;  Colonel  Suter,  aye. 

Lost  by  tie  vote. 

The  following  was  moved  by  Major  Miller: 

Bewlvedf  That  in  the  o]9inion  of  the  Board  for  bridges  oyer  the  Mississippi  River 
below  the  mouth  of  the  Ohio,  channeUspans  of  &00  feet  and  600  Ceet,  as  authorized  by 
Senate  bill  No.  275,  are  inadequate. 

Seconded  by  Colonel  Suter;  carried  unanimously. 
Moved  by  Major  Miller  that  Colonel  Sater  be  requested  to  write  the 
report  of  the  Board. 
Seconded  by  Major  Mackenzie ;  carried  three  to  one. 
Board  at  4.30  p.  m.  adjourned  without  day. 

Chas.  R.  Suter, 

Lieut.  Col.  of  Engineers^ 

President  of  Board. 

Theodobb  a.  Bingham, 
First  Lieut,  of  Engineers j 

Becarder. 
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bridge  across  8taten  island  sound.  known  as  arthur  kill. 

War  Department, 
Washington  City,  May  11, 1888. 

Sir  :  I  have  the  honor  to  inclose  a  letter  of  the  20th  ultimo  from  the 
Chief  of  Engineers,  together  with  two  reports  from  a  Board  of  Engi- 
neer Officers,  appointed  to  investigate. the  alleged  obstruction  to  navi- 
gation of  the  bridge  in  process  of  constraction  across  the  Arthor  Kill, 
and  the  necessity  of  Senate  bill  No*  1842,  Fiftieth  Congress,  first  session, 
or  other  legislation  relating  to  said  bridge.  These  reports,  being  a  ma- 
jority and  a  minority  report,  are  transmitted  in  response  to  the  resolu- 
tion of  your  committee^  dated  February  9, 1888. 

The  majority  recommends  a  span  400  feet  long  on  the  Staten  Island 
Bide,  to  be  connected  with  the  New  Jersey  shore  by  a  pivot-draw  hav- 
ing a  total  length  of  500  feet,  the  whole  to  be  50  feet  above  mean  high 
water.  The  Board  estimates  that  the  cost  of  the  changes  proposed  by 
the  majority  will  be  $143,000. 

The  minority  recommends  that  the  bridge  now  being  constructed  be 
raised  so  as  to  be  50  feet  above  mean  high  water.  It  is  stated  that  this 
will  accommodate  81  per  cent,  of  the  water  traffic  without  requiring 
thi)  draw  to  be  opened,  and  that  the  change  proposed  can  be  made  for 
$38,000. 

If  any  modification  is  to  be  required  by  Congress  in  the  plans  ap- 
proved by  the  War  Department,  under  which  the  bridge  is  now  in  pro- 
cess of  construction,  as  directed  by  the  act  of  June  16, 1880, 1  concur  in 
the  recommendation  of  the  minority  report  of  the  Board,  which  changes 
the  existing  plans  only  in  the  elevation  of  the  present  structure  to  50 
feet  above  mean  high  water. 

A  supplemental  report,  giving  the  approximate  cost  of  changes  pro- 
posed, IS  also  transmitted,  in  accordance  with  your  oral  request  of  the 
27th  ultimo. 

Very  respectfully, 

William  C.  Endicott, 

Secretary  of  War, 

Hon.  William  P.  Fbye^ 

Vhairmun  Committee  on  Commerce^  U.  S.  Senate. 


letter  op  the  chief  of  engineers. 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washingtonj  D.  C,  A'pHl  20, 1888. 

Sir  :  I  have  the  honor  to  return  herewith  the  letter  from  the  Com- 
mittee on  Commerce  of  the  United  States  Senate,  inclosing  resolution 
of  the  committee  and  S.  1842,  a  bill  ^'  to  amend  an  act  to  authorize  the 
construction  of  a  bridge  across  Staten  Island  Sound,  known  <as  Arthur 
Kill,  and* to  establish  the  same  as  a  post-road,"  and  to  report  that,  in 
compliance  with  the  request  of  the  committee,  a  Board  of  Engineers 
was,  with  the  sanction  of  the  Secretary  of  War,  convened  by  Special 
Orders  Nos.  8  and  9  from  this  office,  to  examine  and  report  upon  the  biU 
in  question. 
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I'he  reports  of  the  Board,  dated  April  10,  are  herewith  submitted,  from 
which  it  will  appear  that  the  members  were  divided  in  opinion  in  regard 
to  the  subject,  except  ns  to  the  height  of  the  bridge  under  considera- 
tion, which  was  agreed  by  all  the  members  should  be  bi^feet  above  mean 
high  watery  measured  to  the  lowest  part  of  the  superstructure. 

It  will  appear  that  the  majority  of  the  Board  recommends,  in  addition 
to  raising  the  bridge  ta  50  feet  above  mean  high  water,  a  change  in  the 
plan  of  the  draw-span,  etc.,  as  shown  in  the  drawing  accompanying  its 
report 

The  minority  considers  a  sufficient  concession  is  made  to  the  naviga- 
tion interests  by  recommending  the  increased  height  of  the  bridge. 
Very  respectfully,  your  obedient  servant, 


J.  0.  DUANE, 

Brig.  Oen.j  Chief  of  Engineers. 


Hon.  William  O.  Endicott, 

Secretary  of  War. 


letter  of  instruotions  to  board  op  engineers. 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  D.  0.,  February  20,  1888. 

Sir:  The  inclosed  communication  of  the  11th  instant  from  the  Com- 
mittee on  Commerce  of  the  United  States  Senate  and  accompanying 
resolution  of  that  committee,  and  S.  1842,  Fiftieth  Congress,  fitst  ses- 
sion, a  bill  ^'  to  amend  au  act  to  authorize  the  construction  of  a  bridge 
across  Stateu  Island  Sound,  known  as  Arthur  Kill,  and  to  establish  the 
same  as  a  post-road,"  are  transmitted  for  the  information,  and  action  of 
the  Board  of  Engineers  constituted  by  Special  Orders  No.  8,  Head- 
quarters Corps  of  Engineers,  current  series,  of  which  you  are  the  pre- 
siding officer,  attention  being  specially  invited  to  the  indorsement  of 
the  Secretary  of  War  thereon,  dated  the  18th  instant.  The  letter  of  the 
Chief  of  Engineers  to  the  Secretary  of  War  upon  the  subject,  dated 
the  17th  instant,  is  also  inclosed. 

It  is  desired  that  the  Board  give  the  subject  the  careful  consideration 
its  importance  demands,  and  that  due  notice  be  given  to  the  Staten 
Island  Bapid  Transit  Railroad  Company,  to  the  Baltimore  and  New  York 
Railroad  Company,  to  the  Pennsylvania  Company,  and,  as  far  as  prac- 
ticable, to  all  parties  interested,  as  to  the  time  and  place  appointed  for 
the  meeting  of  the  Board,  in  order  that  they  may  be  afforded  an  oppor- 
tunity for  expressing  their  views  in  reference  to  the  bill  in  question. 

The  Board  is  authorized  to  visit  the  locality  of  the  bridge  and  to 
cause  such  examinations  to  be  made  thereof  as  may  be  deemed  neces- 
sary to  a  proper  understanding  of  the  subject. 


By  command  of  Brigadier-General  Duane. 
Very  respectfully,  your  obedient  servant. 


Col.  Thos.  Lincoln  Casey, 

Corps  of  Engineers,  U.  8,  A. 


J  AS.  C.  Post, 
Major  of  Engineers. 
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kspobt  of  board  of  engineers  on  s.  1842,  a  bill,  "to  amend  an 
act  to  authorize  the  construction  of  a  bridge  across  staten 
island  sound,  known  i  as  arthur  kill,  and  to  establish  the 
same  as  a  post-road.'^ 

Army  Building, 
New  York  City,  April  10, 1888. 

General  :  The  Board  of  Engineers  convened  by  Special  Orders  Nos. 
8  and  9,  current  series,  from  the  Headquarters  Corps  of  Engineers,  was 
instructed  t«  consider  and  report  upon  Senate  bill  1842  in  conformity 
with  the  resolution  of  the  Committee  on  Commerce  of  the  Senate,  which 
resolution  was  passed  at  a  meeting  of  the  said  committee  February  9, 
1888,  as  follows : 

he$oJved,  That  the  Secretary  of  War  be  requested  to  detail  a  Board  of  Engineers 
for  the  examination  of  the  Staten  Island  Bridge,  now  in  process  of  construction, 
especially  in  reference  to  its  alleged  obstruction  to  navigation ;  to  give  to  the  parties 
in  interest  a  hearing  touching  the  same;  and  then  advise  this  committee  as  to  the 
uecessity  of  the  accompanying  biU  (S.  1842)  or  other  legislation. 

A  hearing  was  given  the  parties  in  interest  March  21  at  the  Board 
rooms  in  New  York  City,  and  the  papers  filed  (exhibits  marked  1  to  25, 
respectively)  are  appended  to  the  report.  A  transcript  of  the  steno- 
graphic notes  taken  at  the  hearing  (marked  A)  and  other  papers  filed 
subsequent  to  the  conclusions  of  the  Board  as  arrived  at  in  this  report 
(marked  26  to  29,  respectively)  are  also  appended. 

The  first  part  of  the  duties  required  of  the  Board  was  "  the  examination 
of  the  Staten  Island  Bridge,  now  in  process  of  construction,  especially 
in  reference  to  its  alleged  obstruction  to  navigation." 

The  bridge  in'question,  now  beffig  constructed  across  the  Arthur  Kill 
by  the  Staten  Island  Eapid  Transit  Company,  is  located  about  2,800  feet 
below  the  mouth  of  Elizabeth  Kiver  and  just  above  the  mouth  of  Old 
Place  Creek.  The  width  of  the  stream  at  this  point,  measured  parullel 
to  the  axis  of  the  bridge  at  mean  low  water,  is  700  feet.  The  super- 
structure of  the  bridge  is  to  be  supported  by  five  stone  masonry  ])iers, 
namely,  a  pivot-pier,  placed  in  the  middle  of  the  water-way,  and  with  its 
oak  fenders  occupying  50  feet  in  width;  two  rest  piers  to  support  the 
ends  of  the  draw,  their  axes  250  feet  from  the  center  of  the  pivot-pier, 
and  provided  with  fenders  on  the  channel  side;  and  two  abutment  piers, 
their  axes  150  feet  from  the  axes  of  the  rest  piers.  These  last  piers  are 
located  on  the  banks  of  the  stream.  The  clear  water-way  on  each  side 
of  the  pivot-pier  at  mean  low  water  is  207  feet.  The  height  of  the 
bridge  at  its  lowest  point  above  mean  low  water  is  34.7  feet. 

When  the  Board  inspected  the  bridge,  March  31,  the  pivot  pier  was 
completed,  and  the  crib-work  support,  for  the  draw  when  open,  built  to 
about  5  feet  above  high  water.  Both  the  abutment  piers  had  been  fin- 
ished, but  neither  of  the  rest  piers  had  been  commenced.  The  caissons 
were  in  position,  but  had  not  been  settled.  The  bridge  is  located  and 
is  being  constructed  substantially  in  accordance  with  the  act  of  June 
16,  1886,  but,  as  will  be  noted,  both  the  draw-spans  and  height  of  super- 
structure above  mean  low  water  are  slightly  greater  than  the  law  re- 
quires. The  plan  of  the  bridge  piers,  as  they  are  being  constructed,  is 
shown  on  sheet  No,  1,  accompanying  this  report,  while  upon  the  same 
plan  are  shown  the  depth  of  water  and  set  and  velocity  of  the  tide 
through  the  eastern  draw-span  upon  the  first,  second,  and  third  quarters 
of  the  flood. 

From  this  it  will  be  seen  that  the  direction  of  the  flood  current  is  as 
nearly  parallel  to  the  draw-pier  as  could  be  expected  in  a  channel  of 


2424     REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 

this  width.    The  observations  were  made  upon  the  currents  at  a  depth 
of  6  feet  below  the  surface. 

^  The  Arthur  Kill,  extending  from  the  moilth  of  the  Raritan  River  to 
Elizabethpoit,  K  J.,  is  a  tidal  stream  some  12  miles  in  length,  with  a 
navigable  depth  at  mean  low  water  of  13  feet  and  at  high  water  of  18 
feet.  In  the  lower  two-thirds  of  its  length  it  attains  at  some  points  a 
width  of  3,500  feet,  while  on  the  upper  third  it  narrows  to  a  water-way 
of  from  600  to  800  feet.  The  commerce  of  this  stream  is  extensive,  reach- 
ing an  average  of  6,000,000  of  tons  of  freight  transported  annually. 

The  navigation  used  upon  this  stream  is  mainly  that  of  tows,  the 
boats  forming  the  tows  being  canal-boats,  chunkers,  barges  with  derrick 
masts,  etc.,  and  are  generally  of  a  style  unsuited  to  rough  water.    Sail- 
ing vessels,  schooners,  barks,  and  oystei-  vessels,  with  steamers,  tugs, 
and  side  wheel  passenger  and  freight-boats,  also  make  use  of  this  stream 
in  the  interest  of  commerce.    It  is  probable,  however,  that  nine-tenths 
of  the  freight  carried  is  transported  on  the  tows.    They  are  made  up  at 
South  and  Perth  Amboy  from  boats  that  have  been  loaded  at  those 
ports,'  and  from  boats  that  have  come  down  the  Raritan  River  and 
through  the  Delaware  and  Raritan  Canal,  and  in  some  rare  cases  have 
attained  the  size  of  seventy-six  boats  in  a  tow.    Usually  the  tows  con- 
sisted of  about  forty  boats.    They  were  arranged  in  a  mass  of  five  boats 
abreast  to  eight  boats  in  length,  carrying  from  6,000  to  7,000  tons  of 
freight.    Leaving  the  mouth  of  the  Arthur  Kill  upon  the  first  of  the 
flood,  with  a  tug  connected  by  a  hawser  to  the  front  of  the  tow,  and  with 
frequently  a  second  tug  to  control  the  rear  of  the  tow,  in  passing  sharp 
bends  in  the  channel,  the  tows  would  arrive  at  the  site  of  the  bridge  in 
question  at  from  one  and  one-half  to  two  hours  befoi:^  high  water,  the 
object  being  to  pass  through  the  Kill  von  KuU  and  reach  the  waters  of 
New  York  Bay  in  time  to  secure  the  last  of  the  flood  passing  up  the  bay. 
These  tows  were  unwieldy,  and  with  the  motive  power  supplied  could 
little  more  than  be  directed  into  the  thread  of  the  current,  and  it  was  in 
passiug  sharp  bends  and  narrow  channels  that  they  gave  the  most 
trouble.     In  the  narrower  parts  of  the  Kill  they  frequently  would  come 
in  collision  with  the  banks  and  structures  upon  them,  demolishing  what- 
ever was  stiuck  by  them,  and  sometimes  entailing  large  claims  lor  dam- 
ages upon  the  owners  of  the  tows.     Indeed  they  were  cousidered  a 
nuisance  by  other  classes  of  boats  navigating  the  stream,  but  they  were 
evidently,  with  all  their  faults,  the  cheapest  mode  of  carrying  the  freight 

through  the  Kill.  .      .         -  ,      , 

It  is  now  maintained  that  to  pass  the  bridge  in  question  m  safety  the 
tows  from  the  Amboys  will  have  to  be  reduced  in  size  to  four  boats 
abreast  bv  live  in  dVpth,  making  twenty  boats  in  a  tow,  which  tow 
must  be  attended  by  at  least  as  much  motive  power  as  attended  the 
larger  tow  before  the  bridge  was  built.  It  is  understood  by  the  Board 
that  there  is  no  op])()sition  to  this  statrMuent.  This  condition  of  things 
must  at  least  double  the  cost  of  towing,  and  when  there  are  further 
considered  the  small  height  of  the  bridge  above  the  water,  necessi- 
tating the  draw  to  be  opened  for  tows,  the  delays  that  must  at  times 
ha])pen  in  the  opening  of  the  draw,  the  loss  of  tide  from  delays,  the 
collisions  with  the  masonry  piers  and  guard  piles  of  this  bridge  under 
the  varying  conditions  of  wind,  tide,  fog,  and  darkness  to  which  the 
tows  will  be  exposed,  some  additional  cost  must  be  entailed  upon  the 
navigation  through  the  spans  of  this  bridge. 

The  sailing  and  large  steam  boat  interests  are  well  pleased  with  the 
form  and  dimensions  of  the  present  bridge.  A  draw  must  be  opened 
for  them,  and  as  they  have  only  a  single  vessel  to  look  out  for,  they  can 
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with  case  pass  through  the  draw-spans  of  200  feet,  especially  if  the 
strength  of  the  current  is  setting  fair  through  the  span  they  use. 

The  Board  is  of  the  opinion,  after  careful  consideration  of  the  questions 
involved,  and  an  ^'examination  of  the  Staten  Island  Bridge  now  in  pro- 
cess of  construction,  especially  in  reference  to  its  alleged  obstruction  to 
navigation,"  that  the  said  bridge  is  a  serious  obstruction  to  navigation 
through  the  Arthur  Kill. 

The  next  duty  required  of  the  Board  is  to  advise  the  Committee  on 
Commerce  as  to  the  jjecessity  of  Senate  bill  1842,  or  other  legislation. 

Senate  bill  1842  is  m  the.following  terms : 

A  BILL  to  amend  an  act  to  anthoriM  the  conBtnxction  of  abridge  acrosa Staten  Island  Soond.  known 

as  Arthur  Kill,  and  to  establiah  the  same  aa  a  post-road. 

Be  it  enacted  by  the  Senate  and  Hotue  of  B^esentativee  of  the  United  States  of  America 
in  Congress  assembled,  That  section  two  of  said  act  be  amended  so  as  to  read  as  fol- 
lows :  ^ 

That  said  bridge  shall  be  constrncted  so  that  the  channel-face  of  the  east  pier 
thereof  shall  be  on  the  Staten  Island  bulkhead  or  shore-line,  and  whose  channel-span 
shall  give  a  clear  opening  of  fonr  hundred  and  fifty  feet;  and  whose  span  next  west 
Hhall  be  a  draw-span  giving  one-hundred  and  twenty-nve  feet  clear  opening ;  the 
lowest  parts  of  these  spans  being  fifty  feet  above  mean  high  water.  The  foun&tions 
of  the  piers  shall  be  so  arranged  as  to  admit  future  deepening  of  the  Kill  to  twenty 
feet:  And  provided  also,  That  said  draw  shall  be  opened  promptly,  upon  reasonable 
signal,  except  when  trains  are  passing  over  the  said  bridge,  for  the  passage  of  the 
boats  whose  construction  shall  not  be  such  as  to  admit  of  their  passage  under  the 
draw  of  said  bridge  when  closed ;  but  in  no  case  shall  nnnecessary  delay  occur  in 
openii]g«the  said  draw  after  the  passage  of  trains;  and  the  said  company  or  corpora- 
tion shall  maintain,  at  its  own  exi>en8e,  from  sunset  to  sunrise,  such  lights  or  other 
biguals  on  said  bridge  as  the  Light-House  Board  shall  prescribe. 

Had  the  bridge  in  qnestiou  been  bnilt  originally  in  accordance  with 
the  i>rqject  contained  in  this  bill,  its  most  soripus  interference  with  the 
navigation  of  the  Arthur  Kill  would  have  been  removed,  but  in  view  of 
the  ])rogress  made  upon  the  construction  of  the  bridge,  undertaken  and 
carried  on  under  the  terms  of  the  act  of  June  16,  1886,  the  Board  is  of 
the  opinion  that  a  bridge  giving  great  relief  to  the  navigation  can  yet 
be  constructed  and  but  little  of  the  work  already  done  be  lost  to  -the 
company.  Upon  Sheet  No.  2,  accompanying  this  report,  is  shown  in 
plan  (figure  1)  the  position  of  the  piers  of  the  bridge  now  building.  Fig- 
ure 2  represents  the  position  of  the  piers  of  a  bridge  now  proposed  by 
the  Board,  as  follows :  Let  the  abutment  pier  on  Staten  Island  and  the 
center  pivot  as  built  remain  in  their  present  position.  The  distance  be- 
tween their  centers  is  400  feet;  they  should  be  connected  by  continuous 
trusses,  giving  a  clear  water-way  of  350  feet  after  the  shore  of  Staten 
Island  shall  have  been  dredged  away  to  the  face  of  the  abutment  pier 
and  upon  a  line  parallel  with  the  bulkhead  line.  Occupy  with  a  new 
pivot  pier  the  position  of  the  western  rest  pier,  and  mount  upon  this 
pivot  pier  the  draw,  which  it  is  understood  is  about  completed.  Place  the 
lowest  part  of  the  superstructure  at  the  level  of  50  feet  above  mean  high 
water.  By  this  arrangement  the  tows  will  be  enabled  with  much  leas 
cost  and  risk  to  pass  under  the  bridge  and  without  requiring  a  draw  to 
be  oi)ened,  and  the  masted  vessels  and  large  steamers  will  have  at  their 
disposal  a  draw-span  of  the  present  bridge  giving  a  clear  water-way  of 
200  feet. 

The  Board  would  recommend  that  the  bill  (S.  1842)  be  amended  so 
as  to  read  as  follows : 

Tbat  said  bridge  shall  be  constructed  as  a  pivot  draw-bridge,  and  the  j^iors  of  said 
bridge  shall  no  located  as  follows :  Beginning  at  the  eastern  cmd  of  the  bridge  on  the 
8tateu  Island  whore  the  lirst  pier,  number  one,  shall  have  its  axis  distant  lour  hun- 
dred feet  from  the  center  of  the  water-way,  measured  along  the  axis  of  the  bridge. 
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Tbo  next  pier  west,  uniuber  two,  shall  bavo  its  axis  located  at  the  center  of  th6 
water-way.  The  next  pier  went,  number  three,  shall  be  a  pivot-pier  for  the  draw  and 
shall  have  its  center  located  two  hundred  and  fifty  feet  west  of  the  center  of  namber 
two.  The  nrxt  pier  west  may  be  a  rest  pier  for  the  draw,  and  may  be  located  two 
hundred  and  lifty  feet  west  of  the  center  of  number  three.  The  piers  shall  be  built  to 
such  a  height  that  the  lowest  part  of  the  work  forming  the  superstractnrc  of  the 
bridge  sluiU  not  bo  less  than  titty  feet  above  mean  high  water,  and  the  fonndatioDS 
of  the  piers  nhall  be  so  arranged  as  to  iidniit  future  deepening  of  the  Kill  to  twenty 
feet.  So  much  of  the  western  ^hore  of  Staien  Island  as  lies  outside  of  a  line  parallel 
to  the  bulkhead  line  and  touching  the  western  face  of  the  most  eastern  pier  shall  be 
dredged  off  for  a  distan<e  above  the  axis  of  the  bridge  of  four  hundred  and  thirty  feet 
and  below  the  bridge  of  one  hundred  and  twenty-five  f»t.,  so  as  to  secure  a  clear 
channel- way  beneath  the  eastern  span  of  thirteen  feet  in  depth  at  mean  low  water 
and  three  hundred  and  fifty  feet  in  width:  And  provided  aUOf  That  said  draw  shall 
be  opene<l  promptly  upon  reasonable  signal,  except  when  trains  are  passing  over  the 
said  bridge,  for  the  passage  of  the  boats  whose  construction  shall  not  be  such  as  to  ad- 
mit of  the  passage  under  the  draw  of  said  bridge  when  closed.  But  in  no  case  shall 
unnecessary  delay  occur  in  opening  the  said  draw  after  the  passage  of  trains ;  and 
the  said  company  or  corporation  shall  maintain  at  its  own  expense,  from  sunset  to 
sunrise,  such  lights  or  other  signals  on  said  bridge  as  the  Light-House  Board  ahall 
prescribe. 

Thus.  Lincoln  Casey, 

Colonel^  Corp  of  Engineers. 
Henry  M.  Egbert, 

Lieut  Coh  of  Engineerg, 
Peter  G.  Hains, 

Lieut.  Col.  of  Engineers. 
Briff.  Gen.  J.  0.  Duane, 

Chief  of  Engineers^  U.  8.  A. 


minority  report. 

The  undersigned  can  not  a^ree  entirely  with  the  opinion  of  the  ma- 
jority of  the  Board,  as  set  forth  in  the  foregoing  report,  and  therefore 
submit  the  following: 

Inasmuch  as  this  Board  owes  its  existence  to  the  desire  on  the  part 
of  the  Senate  Comnnttee  on  Commerce  for  advice  as  to  the  necessity  for 
certain  le*,Mslatiou,  as  set  forth  in  Senate  bill  1842,  or  possibly  other 
legislation;  inasmuch  as  all  the  papers  bearing  upon  the  ^t«tor?/ of  this 
bridge  are  referred  to  the  Board,  and  the  instructions  to  the  Board  are 
that  it  should  give  a  hearing  to  all  the  parties  interested,  it  is  conclu 
Bive  to  our  minds  that  we  can  not  ignore  the  fact  that  the  bridge  now 
in  process  of  construction  was  authorized  by  the  act  of  Congress  ap-» 
proved  June  10,  18S(>,  and  the  plans  of  construction  were  approved  by 
the  War  Department  after  a  long  and  full  hearing  from  both  sides,  and 
after  the  rejection  bij  the  Senate  of  a  bill  identically  the  same  as  the  one 
now  un<ler  consideration;  hence  we  are  of  the  opinion  that  we  must 
give  due  consi<leration  to  the  fact  that  the  Staten  Island  Rapid  Transit 
Railroad  Comi)any  proceeded  in  good  faith  with  the  construction  of  this 
bridge  upon  what  it  could  very  naturally  reganl  as  a  final  decre<x  or 
judgment.  It  has  erected  ])iers  as  authorized,  and  expended  a  large 
amount  of  money  in  so  <loing,  and  also  for  shop-work,  on  the  super- 
structure now  nearly  completed.  In  our  opinion  all  this  must  be  con- 
sidered in  arriving  at  a  decision  whether  or  not  the  bridge^  if  constructed 
as  authorized,  would  be  an  unreasonable  obstruction  to  navigation. 

It  is  conceded  by  Congress,  by  Engineers,  and  by  the  Courts  that  any 
structure  erected  in  a  navigable  water-way  is  an  obstruction,  but  the 
Courts  have  uniformly  held  that  the  term  obstruction  is  to  be  construed 
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as  meaniDg  unreasonable  obstractioQ.  It  is  believed  to  be  a  well-estab- 
lished nile  that,  in  order  to  determiDe  whether  or  not  a  bridge  is  an 
unreasonable  obstrnctiou,  the  commerce  to  be  benefited  by  the  bridge 
and  the  interests  involved  therein  are  to  be  considered  as  well  as 'the 
interests  of  navigation.  "The  rights  of  commerce  by  vessels,  although 
preexisting,  are  not  paramount  to  the  rights  of  commerce  by  any  other 
way.  Some  concessions  must  be  made  on  every  side  for  the  convenience 
and  the  harmonious  pursuit  of  different  occupations."  It  is  in  view  of 
this  spirit  of  mutual  concession,  which  must  prevail,  that  it  must  be 
held  that  the  biidge  should  not  be  simply  the  cheapest  which  can  be 
built,  but  that  the  company  should  be  content  to  incur  the  extra  ex- 
pense of  constructing  a  bridge  which  shall  not  prove  to  be  an  unrea- 
sonable obstruction.  On  the  other  hand,  the  parties  interested  in  the 
navigation  should  not  ask  that  the  Bridge  Oompany  be  put  to  unrea- 
sonable expense,  and  should  accept  gracefully  the  fa<it  that  the  expenses 
of  navigation  may  be  reasonably  increased.  In  the  case  of  the  Mollie 
MohleTj  it  is  well  stated  bj  the  United  States  Supreme  Court  that — 

The  officers  of  steamers  plying  the  Western  T^aters  mast  be  held  to  the  full  measure 
of  responsibility  in  navigating  streams  where  bridges  are  bailt  across  them.  These 
bridges,  supported  by  piers,  of  necessity  increase  the  dangers  of  navigation,  and 
river-men,  instead  of  recognizing  them  as  lawful  structures,  built  in  the  interest  of 
commerce,  seem  to  regard  them  as  obstructions  to  it,  and  apparently  act  on  the  belief 
that  frequent  accidents  will  cause  their  removal.  There  is  no  foundation  for  this 
belief.    Instead  of  the  present  bridges  being  abandoned,  more  will  be  constructed. 

The  changed  condition  of  the  countiy  produced  by  the  building  of  railroads  has 
caused  the  great  inland  waters  to  be  spanned  by  bridges.  These  bridges  are  to  a  cer- 
tain extent  impediments  in  the  way  of  navigation ;  but  railways  are. highways' of 
commerce  as  well  as  rivers,  and  would  fail  of  accomplishing  one  of  the  maiu  objects 
for  which  they  were  created,  the  rapid  transit  of  persons  and  property,  if  rivers  could 
not  be  bridged.  It  is  the  interest  as  well  as  the  duty  of  all  persons  engaged  in  busi- 
ness on  the  water-routes  of  transportation  to  conform  to  this  necessity  of  commerce. 
If  they  do  this,  and  recognize  railroad  bridges  as  an  accomplished  fact  in  the  history 
of  the  country,  there  would  be  less  loss  of  life  and  property,  and  fewer  complaints  of 
the  difficulties  of  navigation  at  the  places  where  these  bridges  are  built. 

That  in  adjusting  the  rights  of  private  parties  to  the  public  interests 
it  is  clearly  the  intention  of  Congress  to  permit  some  degree  of  obstruc- 
tion is  evident,  and  this  degree  can  best  be  inferred  from  the  kind  of 
obstruction  that  has  been  sanctioned  by  Congress  as  well  as  by  the  ex- 
ecutive and  judicial  departments  of  the  Government. 

The  suspension  bridg^ between  New  York  .and  Brooklyn  requires  all 
large  sailing  vessels  navigating  the  East  River  to  send  down  their  top- 
roasts,  and  although  it  was  showu  at  the  time  the  structure  was  under 
discussion  that  this  would  be  a  considerable  expense  as  well  as  an  in 
convenience  to  navigation,  the  Courts  refused  to  interfere. 

The  bridges  across  the  Allegheny  and  Monongahela  rivers  at  Pitts- 
burgh compel  all  large  steamers  to  lower  their  smoke-stacks.  This  is 
also  required  at  the  Eads  bridge  at  Saint  Louis  during  high  stages  of 
the  river. 

Congress  has  thus  far  declined  to  provide  a  draw  in  the  new  Aque- 
duct Bridge  across  the  Potomac  at  Georgetown,  although  it  has  been 
shown  that  such  draw  would  bo  a  great  com  enieuce,  if  not  an  absolute 
necessity,  to  enable  suitable  vessels  to  reach  the  great  stone-quarries 
above  the  site  of  the  bridge. 

We  have  been  thus  particular  in  reference  to  the  history  of  the 
bridge  before  the  Board,  to  the  action  of  Congress,  anrl  to  the  rulings 
of  the  Courts  for  the  reason  that  we  can  not  conscientiously  disregard 
them  in  determining  what  legislation  to  recommend  to  the  Committee 
on  Commerce. 
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Will  the  bridge,  if  completed  on  the  plans  as  at  present  aathorized, 
constitute  an  unreasonable  obstruction  f  We  have  no  hesitation  in  an- 
swering yes.  The  lowest  member  of  the  superstructure  is  to  be  only  34 
fe^  8  inches  above  mean  low-water  mark.  This  would  leave  a  height 
of  less  than  30  feet  above  high  water^  which  is  the  stage  at  which  tGe 
tows  pass  the  bridge.  This  height^  in  our  opinion,  is  not  sufficient^  and 
would  constitute  an  unreasonable  obstruction. 

Do  the  piers  as  located  and  constructed  constitute  an  unreasonable 
obstruction  f  In  our  opinion,  no.  In  view  of  the  history  of  the  bridge 
it  would  appear  to  us  to  be  unreasonable  to  demand  that  the  Stateu 
Island  Eapid  Transit  Railroad  Company  should  tear  out  the  work 
already  completed  and  be  obliged  to  incur  the  extra  expense  of  con- 
structing entirely  new  piers  and  superstructure  simply  because  the 
Pennsylvania  and  Lehigh  Valley  Railroad  companies  may  have  to  incur 
some  extra  expense  over  the  cost  of  the  preexisting  methods  of  navi- 
gation. If  the  navigation  companies  are  to  incur  no  expense,  then  it 
would  seem  to  us  that  the  doctrine  of  mutuality  of  concession  is  lost 
sight  of. 

It  seems  to  us  that  the  question  simply  is,  will  the  increase  of  expense 
in  towing  to  be  an  unreasonable  one  f  It  is  claimed  that  the  navigation 
companies  will  be  put  to  great  extra  expense,  and  that  consequently 
the  public  interests  will  suffer.  We  can  not  conscientiously  believe 
the  price  of  coal  in  any  market  of  the  world  will  be  affected  1  cent  by 
this  bridge.  We  are  not  satisfied  that  the  navigation  companies  wiil 
have  to  incur  any  extra  expense;  but  even  if  they  do,  we  do  not  believe 
that  such  expense  will  be  so  great  as  to  be  held  by  any  Court  to  be  un- 
reasonable. We  do  not  believe  that  a  greater  number  of  tugs  will  be 
required  to  take  any  given  tow  past  the  bridge  than  around  Corner 
Stake  Light  or  past  Shooters'  Island. 

The  claim  that  there  will  be  great  loss  of  life  and  property  in  passing 
the  •bridge  we  can  not  consider  for  a  moment;  the  law  requires  that 
competent  and  skilled  captains  and  pilots  shall  be  em])loyed  by  trans- 
portation companies.  We  believe  that  any  competent  pilot  can  take  any 
reasonable  tow  past  the  bridge  in  safety.  Novelty  has  ever  been  a  bug- 
bear to  conservatism,  and  it  is  a  well  known  fact  that  the  average  steam- 
boatman  is  a  conservatist  par  excellence.  He  is  wedded  to  old  methods, 
dislikes  new  ones,  and,  consciously  or  unconsciously,  magnifies  the  dan- 
gers to  be  encountered  or  the  damages  to  be  suffered  in  case  of  a  change 
of  methods.  This  bridge  is  a  novelty  just  at  present,  but  will  soon  cease 
to  be  so.  Any  one  of  the  tows  which  the  Board  saw  pass  the  bridge  on 
March  31  we  firmly  believe  could  have  been  taken  past  by  one  properly- 
handled  tug  instead  of  requiring  ^i?e  tugs. 

We  can  not  conscientiously  believe  that  any  corporation  will  abandon 
terminal  facilities  on  which  it  has  expended  $2,000,000  purely  and  sim- 
ply on  account  of  the  construction  of  this  bridge. 

We  are  thus  led  to  the  following  conclusions : 

(1)  The  bridge,  if  completed  upon  the  present  i>lans,  would  constitute 
an  unreasonable  obstruction  to  navigation. 

(2)  We  can  not  perceive  the  necessity  for  the  legislation  embodied  in 
Senate  bill  No.  1842. 

(3)  We  would  recommend  that  the  act  of  Congress  approved  June 
16,  1886,  be  so  amended  as  to  roquin^  that  the  spans  shall  not  be  less 
than  50  feet  above  mean  hifjhicater  mark,  measuring  to  the  lowest  mem- 
ber of  the  bridge  superstructure.  With  this  height  of  spans  81  per 
cent,  of  the  water  traliic  will  be  accommodated  without  requiring  the 
draws  to  be  opened.    The  bridge  comi)any  would  also  be  benefited  in 
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that,  not  haviDg  to  open  tbe  draws  so  oft^D,  there  wonld  be  moch  less 
delay  in  the  passage  of  trains,  and  hence  less  expense  incurred. 

(4)  We  wonld  also  recommend  that  the  fender-piling  around  the  east 
pier  be  extended  to  a  point  on  tbe  shore  opposite  the  south  end  of  the 
crib- work  erected  in  the  center  of  the  water-way,  and  that  the  time 
within  which  the  bridge  shall  be  completed  be  reasonably  extended. 

W.  R.  King, 

Major  of  Engineers. 
Edw,  Maguire, 
Captain  of  Engineers. 
New  York  City,  April  10, 1888. 


SUPPLEMENTAL  REPORT  OF  THE  BOARD  OF  ENGINEERS. 

New  York  City,  May  5, 1888. 

General  :  The  Board  of  Engineers  convened  by  Special  Orders  Nos. 
8  and  9,  current  series.  Headquarters  Corps  of  Engineers,  has  carefully 
considered  the  questions  contained  in  the  indorsement  of  the  Secretary 
of  War  of  April  28, 1888,  and  has  the  honor  to  report,  in  answer  to  the 
several  questions,  as  follows: 

Q.  1.  Cost  of  changes  in  the  bridge  reoonmiended  by  the  report  of  the  majority  of 
the  Board. 

The  Board  is  of  opinion  that  the  cost  of  these  changes  will  be  about 
$143,000. 

Q.  2.  Cost  of  changes  in  the  bridge  recommended  by  the  minority. 

The  Board  is  of  opinion  that  the  cost  of  these  changes  will  be  about 
t38,000. 

Q.  3.  Cost  of  increasing  the  length  of  the  draw  on  each  side  of  the  pivot  to  300  feet 
(no  increase  in  height  of  bridge). 

The  Board  is  of  opinion  that  the  pivot  truss  of  600  feet,  as  now  being 
built,  can  not  be  lengthened  practically  by  100  feet  so  as  to  give  water- 
way spans  of  300  feet.  All  the  members  of  the  original  truss  would 
have  to  be  enlarged,  which  can  not  be  done  in  a  satisfactory  manner, 
and  it  would  be  cheaper  in  the  end  to  build  a  new  truss  of  the  dimen- 
sions required,  namely,  600  feet.  The  Board  is  of  the  opinion  that  the 
present  bridge  could  be  altered  so  as  to  contain  a  300-foot  pivot- draw 
for  the  sum  of  $125,090. 

Q.  4.  What  will  be  the  cost  of  the  necessary  widening  and  deepening  of  the  Kill 
At  or  near  the  bridge  on  the  Staten  Island  side  if  provided  for  in  the  river  and  harbor 
pTopriation  f 

Taking  the  cost  of  the  land  at  $500  per  acre  and  the  price  of  dredg- 
ing at  25  cents  per  yard  the  cost  will  be  about  $9,500. 
All  of  which  is  repectfully  submitted. 

Thos.  Lincoln  Oasby, 

Colonelj  Corps  of  Engineers. 
W.  R.  King, 

Major  of  Engineers. 
Edw.  Maguibe, 

Captain  of  Engineers. 

Tbe  Chief  of  Engineers,  XT.  8.  A. 
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REPORT  OF  BOARD  OF  ENGINEERS  ON  SENATE  BILL  NO.  1850,  FIFTIEin 
CONGRESS,  FIRST  SESSION,  TO  AUTHORIZE  THE  CONSTRUCTION  OF  A 
BRIDGE  ACROSS  THE  STATEN  ISLAND  SOUND,  KNOWN  AS  ARTHUR 
KILL  AND  KILL  VON  KULL,  AT  OR  NEAR  THE  TOWN  OF  WESTFIELD, 
STATEN  ISLAND,  AND  TO  ESTABLISH  THE  SAME  AS  POST-ROAD. 

New  York  City,  April  10,  1888. 

General:  The  Board  of  Engineers  convened  by  special  onlers 
Nos.  8  and  9,  current  series,  from  the  headquarters  Corps  of  En- 
gineers, and  to  which  was  referred  by  your  indorsement  of  March  2, 
1888,  Senate  bill  1850  for  consideration  and  report,  has  the  honor  to 
state: 

That  Senate  bill  1850  authorizes  the  construction  of  a  bridge  across 
the  waters  of  the  Arthur  KiU  from  some  point  or  points  between  the 
town  of  Westfield,  Staten  Island,  Bichmond  County,  New  York,  to 
some  point  or  points  in  Middlesex  County,  in  the  State  of  New  Jer- 
sey, as  a  foot-bridge,  wagon-road,  and  railway  bridge.  The  bridge 
is  to  be  a  pivot  draw-bridge,  with  spans jiot  less  than  200  feet  in  the 
clear,  the  other  spans  to  be  not  less  than  250  feet,  if  the  proper  location 
of  the  draw  will  admit  of  spans  of  this  width,  and  the  height  of  the 
superstructure  is  to  be  not  less  than  15  feet  above  low  water,  or  10  feet 
above  extreme  high  water,  measuring  to  the  bottom  chord  of  the 
bridge ;  or  the  bridge  may  be  a  lifting  bridge. 

By  the  bill,  the  bridge  may  be  placed  at  any  point  of  a  portion  of  the 
Kill  5i  miles  in  length.  This  reach  is  in  the  lower  half  of  the  stream 
and  where  the  waters  of  the  Kill  have  their  greatest  width.  Taking 
into  consideration  the  amount  Jind  character  of  the  commerce  and  navi- 
gation over  the  stream,  the  Board  is  of  opinion  that  the  bridge  pro- 
posed in  the  bill  would  be  a  serious  obstruction  to  navigation,  and 
should  not  be  constructed.  The  Board  would  recommend  in  its  stead 
a  bridge  having  a  clear  height  of  superstructure  above  mean  high  water 
of  50  feet,  a  clear  span  500  feet  in  width  over  a  channel- way  of  13  feet 
depth  at  low  water,  and  a  draw-span  next  to  this  span  of  at  least  200 
feet  in  width.  The  other  spans  of  the  bridge  should  not  be  less  than 
250  feet  in  the  clear. 

Section  6  of  the  same  bill  authorizes  the  construction  of  a  suspen- 
sion, cantilever,  or  lifting  bridge  over  the  Kill  Von  KuU,  to  and  from 
some  point  or  points  commencing  on  the  northerly  side  of  Third 
street  and  York  avenue,  in  the  village  of  New  Brighton,  Staten 
Island,  llichniond  County,  in  the  State  of  New  York,  to  some  point  or 
points  at  or  near  Constable's  Point,  in  the  State  of  New  Jersey,  of 
such  a  height  or  in  such  a  manner  as  not  to  interfere  with  the  free 
navigation  thereof  by  vessels  and  boats  customarily  navigating  the 
same. 

In  view  of  the  extensive  commerce  passing  the  position  proposed  for 
this  bridge,  being  not  only  that  coming  through  the  Arthur  Kill,  but 
in  addition  that  froTn  Elizabethport,  Newark  Bay,  and  the  north  shore 
of  the  Kill  Von  Kul),  the  latter  being  extensively  carried  on  by  ocean- 
going ships,  the  Board  is  of  opinion  that  this  bridge  when  built  should 
be  a  cantilever  bridge  of  throe  bays,  spanning  the  entire  water-way, 
the  center  bay  to  be  not  less  than  900  feet  in  width  in  the  clear,  and 
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farDiBhing  a  clear  height  over  the  channel-way  at  mean  high  water  of 
at  least  150  feet. 

Thos.  Lincoln  Casey, 

Golonelj  Corps  of  Engineers. 
Henry  M.  Robert, 

Lieut.  Col.  of  Engineers. 
Peter  O.  Hains, 

lAeut.  Col.  of  Engineers. 
W.  R.  King, 

Major  of  Engineers. 
Edw.  Maguire, 

Captain  of  Engineers. 
Brig.  Gen.  J.  C.  Duanb, 

Chief  of  Engineers  J  U.  8.  A. 
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highway  bridge  across  that  part  of  the  waters  op  lake  CHAM- 
PLAIN  LYING  between  THE  TOWNS  OF  NORTH  HERO  AND  ALBURGH, 
VERMONT,  AUTHORIZED  BY  ACT  OF  CONGRESS  APPROVED  JUNE  20, 
1884. 

La  Grange,  North  Hero,  Vt., 

August  28,  1886. 

Dear  Sir  :  I  inclose  herewith  a  letter  just  received  from  our  Senator, 
George  F.  Edmunds,  in  regard  to  a  bridge  we  are  now  building  from 
the  town  of  North  Bero,  Vt.,  to  the  town  of  Alburgh,  Vt.,  across  Lake 
Gbamplain,  calling  our  attention  to  the  fact  that  we  have  never  ob- 
tained the  approval  of  the  War  Department. 

We  supposed  wo  had  complied  with  every  requirement  of  tlie  law  in 
regard  to  the  matter  until  we  received  this  letter. 

We  obtained  a  charter  from  the  General  Government,  also  from  our 
State  in  1884,  which  we  supposed  was  all  that  was  required  of  us. 

If  you  will  please  inform  us  what  steps  we  shall  take  nowjn  regard 
to  the  matter,  that  we  xm,y  be  guided  thereby,  we  would  be  greatly  ob- 
liged. 

I  am,  sir,  very  respectfully,  yours, 

D.  B.  Town. 
To  the  Honorable  Secretary  op  War. 

[First  indorsement  J 

Office  Chief  of  Engineers, 

U.  S.  Army, 
September  4, 1886. 

Respectfully  returned  to  the  Secretary  of  War. 

*'An  act  to  authorize  the  construction  of  a  highway  bridge  across  that 
part  of  the  waters  of  Lake  Champlain  lying  between  the  towns  of  North 
Hero  and  Alburgh,  in  the  State  of  Vermont,"  was  approved  June  20, 
1884  (U.  S.  Statute,  vol.  23,  pages  49,  60). 

The  second  section  of  the  act  provides — 

That  the  stractnre  aathorized  by  the  preceding  secticto  shall  be  built  and  located 
under  and  subject  to  each  regulations  for  the  security  of  navigation  of  snoh  waters 
as  the  Secretary  of  War  shall  prescribe^  and  shall  be  provided  with  snch  snitable  an  d 
convoDient  draw  as  ihp  said  Secretary  sbaU  deem  needful  for  the  proper  purposes  of 
miyigation,  etc 
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It  does  not  appear  that  the  requirements  of  law  have  been  compUed 
with  and  it  is  sngijested  that  the  plans  of  the  bndge  be  submitted  with- 
ont  delay,  and  in  sul>uiitting  them,  that  the  Pfties  interested  comply 
with  the  leqnirements  of  the  rule  of  the  Secretary  of  War  ot  July  31, 
1886,  in  reference  to  bridge  plans  requiring  his  approval. 

The  attention  of  the  parties  interested  should  bo  invited  to  the  pro- 
vision  of  section  6  of  the  act  approved  Pebruary  22, 1883,  Stat,  at  Large, 
vol.  22,  page  423.  ^^^  ^  p^^^ 

Colonel  of  Engineers^ 
Bvt  Maj,  Oen.j  U  8.  A., 
in  charge  of  office. 

[Second  indorsement.] 

Wab  Department,  September  7, 1880. 

The  yiiKk'estions  of  the  officer  in  charge  of  the  office  of  the  Chief  of 
En-ineer8  are  concurred  in,  and  he  will  take  the  necessary  steps  by  cor- 
respondence  with  the  proper  authorities  to  place  the  case  in  condition 
to  bo  submitted  to  the  Secretary  of  War  for  final  action. 

By  order  of  the  Acting  Secretary  of  War. 

J  AY   oTONE^ 

Acting  Chief  Clerk. 

(Third  indorsement! 

Office  Chief  of  Engineers, 

U.  S.  Army, 
November  18,  1886. 

Respectfully  referred  to  Major  M.  B.  Adams,  Corps  of  Engineers,  for 
his  information  and  for  examination  and  report. 

The  bridi-e  referred  to  is  authorized  by  an  act  of  Congress  approved 
June  "^0  1.SS4::  coi>y  with  the  papers. 

Maior  Adams  will  report  whether  the  location  and  plan  of  the  bridge 
is  in  strict  conformity  with  the  acts  of  Congress  authorizing  its  construc- 
tion. 
To  be  returned. 

Bv  command  of  Brigadier-General  Duane. 
•^  John  G.  Parke, 

Colonel  of  Engineers, 
Bvt  Alaj.  Gen.  U.  S.  A. 

[Fourth  indorsement.  1 

Office  Chief  of  Engineers, 

U.  S.  Army, 
December  16,  1886. 

'  ResDCctfully  returned  to  the  Secretary  of  War  through  the  Acting 
JudceAdvocate  General,  U.  S.  A.,  inviting  attention  to  the  accompa- 
nving  report  of  Major  M.  B.  Adams,  Corps  of  Engineers,  from  which  i^^ 
will  appear  that  the  bridf^e  in  question  is  already  built;  that  it  affords 
the  only  hii^hwav  communication  from  North  Hero  Island  to  the  main- 
land  and  gives  ready  passage  between  the  island  and  the  railroad  sta- 
tion on  the  Vermont  Central  Railroad  at  East  Alburgh. 

Maior  Adams  considers  the  bridge  as  slight  an  obstruction  to  navi- 
gation a«  any  bridge  crossing  the  waters  of  Lake  Chanjplain  at.  any 
point ;  its  draw  gives  a  width  of  78  feet,  while  that  of  the  Lamoil  Valley 
Extension  Railroad  Bridge  is  really  only  about  36  feet. 
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Msyor  Adams  conclades  his  report  as  follows : 

UpoD  careful  consideration  of  all  these  facts,  I  have  the  honor  to  recommend  the 
approval  of  this  hridlgo  in  both  its  plan  and  location,  and  would  respectfully  recom- 
mend as  follows  for  its  management  and  lighting : 

That  the  draw  shaH  be  opened  promptly  by  the  proper  authorities  of  the  bridee  upon 
the  ordinary  reasonable  signal  from  any  boat  that  may  wish  to  effect  a  passage  through 
it,  and  the  bridge  shall  be  lighted  according  to  the  usual  prescribed  rules  made  and 
provided  by  the  Light  House  Board  to  govern  in  all  such  cases,  both  the  operating  of 
the  draw  and  lighting  of  the  bridge  to  ue  done  at  the  expense  of  the  bridge-owners. 

In  view  of  the  above  statements,  and  for  the  reasons  more  fully  set 
forth  in  Major  Adams's  report;  the  plans  and  location  of  the  ^-  Highway 
bridge  across  that  part  of  the  waters  of  Lake  Ghamplain  lying  between 
the  towns  of  North  Hero  and  Albargh,  in  the  State  of  Vermont,"  as  pro- 
vided for  by  the  act  of  June  20^  18£^,  are  recommended  for  approval. 

J.  C.  DUANB, 

Brig.  Oen^j  Chief  of  Engineers. 

[Fifth  indorsement] 

Wae  Dbpaetment, 

January  13, 1887, 

Approved  as  recommended  by  the  Chief  of  Engineers. 
By  order  of  the  Secretary  of  War. 

John  Tweedale, 

Chief  Clerk. 

[Sixth  indonement  | 

Office  Chief  of  Engineers, 

U.  S.  Abmy, 
January  22,  1887. 

Bespectfhlly  returned  to  Major  M.  B.  Adams,  Corps  of  Engineers,  in- 
viting attention  to  the  foregoing  indorsements  (fourth  and  fifth),  by 
which  he  will  be  guided. 

Major  Adams  will  advise  the  bridge  authorities  acccordingly,  and 
will  see  that  the  requirements  of  the  War  Department  are  fully  com- 
plied with. 

After  such  record  has  been  taken  as  may  be  required  for  the  files  of 
his  ofSce,  Major  Adams  will  return  the  papers,  with  report  of  bis  action 
thereon. 
By  command  of  Brigadier- General  Duane. 

John  G.  Paeke, 
Colonel  of  Engineers, 
Bvt  Maj.  Oen.j  U.  8»  A. 

[Seventh  indonement.] 

United  States  Bngineeb  Office, 

Burlington,  Vt,  January  26,  1887. 

BespectfuUy  returned  to  the  Chief  of  Engineers,  U.  8.  A.,  having 
made  the  necessary  records,  and  with  the  information  that  the  bridge 
authorities  have  been  notified  of  the  approval  of  the  plans  and  location 
of  their  bridge,  aud  requested  to  inform  mo  what  rules  govern  the 
operating  of  the  draw  and  lighting  of  the  bridge  at  the  present  time. 

M.  B.  Adams, 
Major  of  Engineers. 

[Eighth  indorsement  1 

Office  Chief  of  Engineers, 

U.  S.  Abmy, 
February  5,  1887. 

BespectfuUy  returned  to  Major  M.  B.  Adams,  Corps  of  Engineers, 
calling  attention  to  fourth  indorsement,  and  to  the  quotation  from  his 

^eng  i^ 153 
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report  contained  therein,  which  was  approved  by  the  Secretary  of 
War. 

Major  Adams  will  inform  himself  as  to  the  roles  which  should  govern 
the  lighting  of  the  bridge,  and  prescribe  sach  regulations  for  the  operat- 
ing of  the  draw  as  the  nature  of  the  case  would  seem  to  require;  and 
advise  this  ofGice  accordingly. 
To  be  returned. 
By  command  of  Brigadier-General  Duane. 

John  G.  Parke, 
OoUmel  of  Engineers j 
Bvt.  Maj.  Gm.y  U.  S.  A. 

Ut'faitlk  indoneiiieiiii] 

United  States  Engineer  Office, 

Burlington  Vt^  February  16, 1887. 

Bespectfully  returned  to  the  Chief  of  Engineers,  U.  S.  Army,  with  a 
copy  of  a  letter  sent  to  the  authorities  of  the  North  Hero  Bridgei,  which 
is  believed  to  convey  them  all  needed  regulations  for  the  operating  of 
its  draw  and  the  lighting  of  the  bridge,  as  well  as  to  meet  your  instruc- 
tions in  the  premises. 

M.  B.  ADAJfS, 
Major  of  Engineers. 


WW  5. 


BRIDGE  OF  THE  KANSAS  CITY,  TOPEKA  AND  WESTERN  RAILROAD  COM- 
PANY ACROSS  THE  MISSOURI  RIVER  AT  SIBLEY.  MISSOURI.  AUTHOR- 
IZED BY  ACT  OF  CONGRESS  APPROVED  JULY  3,  1884. 

[BritUm  &  Grmy,  attonieya  and  ooanMUora  at  l»w.] 

WASHINGTON,  D.  0.,  March  18, 1887. 

Sir  :  By  act  of  Congress  approved  July  3, 1884  (23  Stats.,  67),  the 
Kansas  City,  Topeka  and  Western  Bailroad  Company  is  authorized  to 
construct  a  bridge  ^'  over  the  Missouri  Biyer  at  pr  near  Sibley,  in  the 
State  of  Missouri; "  and  by  section  7  the  plan  and  location  thereof  is 
made  subject  to  your  approval. 

Pursuant  to  this  authority  we  file  herewith : 

(1)  The  plans  of  said  b^dge  as  proposed  to  be  constructed  by  said 
railroad  company. 

(2)  Certified  copy  of  the  articles  of  consolidation  evidencing  the  crea- 
tion and  present  existence  of  the  Kansas  City,  Topeka  and  Western 
Bailroad  Company. 

(3)  Certified  extract  from  the  record  of  the  meeting  of  the  board  of 
directors  of  said  railroad  company  accepting  the  act  of  Congress  au- 
thorizing the  construction  of  said  bridge. 

(4)  Certified  transcript  of  the  records  of  said  railroad  company  show- 
ing the  election  of  the  present  officers  and  directors  thereof. 

(5)  Letter  from  W.  B.  Strong,  president  of  said  <^mpany,  showing 
appointment  of  A.  A.  Bobiuson,  as  chief  engineer  thereof. 

(6)  Certificates,  in  triplicate,  of  said  W.  B.  Strong,  as  president,  and 
A.  A.  Bobinsou,  chief  engineer,  of  said  company,  as  to  the  correctness  of 
the  plans  of  said  bridge  as  herewith  filed. 
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Whereon  we  ask  your  immediate  approval  of  said  plan  and  location 
in  accordance  with  the  requirements  of  the  act. 
Very  respectfully, 

Britton  &  Gray, 
Attorneys  for  K.  0.,  T.  and  W.  B.  B.  Company. 

Hon.  William  0.  Endioott, 

Secretary  of  War. 

[Tint  indonement.] 

Office  Chief  of  Engineers, 

U.  8.  Army, 
March  31, 1887. 

Bespectfully  returned  to  the  Secretary  of  War,  through  the  Acting 
Judge- Advocate-General,  XT.  S.  Army. 

The  within  plan  and  location  of  the  proposed  bridge  are  in  accord- 
ance with  the  provisions  of  '^  an  act  to  authorize  the  construction  of  a 
bridge  over  the  Missouri  Biver  at  or  near  Sibley,  in  the  State  of  Mis- 
souri," passed  July  3,  1884,  and  there  appears  to  be  no  objection  to 
their  approval  by  the  Secretary  of  War. 

^  J.  0.  DUANB, 

Brig.  Oen.^  Chief  of  Engineers. 

[Second  indoraeinttii.] 

War  Department, 
Judge- Ad  yooateGeneral's  Office, 

Washington^  D.  O.,  April  1,  1887. 

The  evidence  in  this  case,  under  the  rule  of  July  31, 1886,  being  fur- 
nished by  the  company,  the  papers  are  returned  to  the  Secretary  of 
War,  with  draught  of  approval  of  plans,  etc. 

G.  Norman  Libber, 
Acting  Judge- Advocate- OeneraL 

[Third  indoraementl 

War  Department, 

Apnl  14,  1887. 

Bespectfully  returned  to  the  Chief  of  Engineers  with  the  accompany- 
ing duplicate  copy  of  the  instrument,  which  has  been  approved  by  the 
S^retary  of  War,  for  file  in  the  office  of  the  Chief  of  Engineers.  The 
original  copy  has  been  furnished  to  Messrs.  Britton  &  Gray,  the  attor- 
neys of  the  Kansas  City,  Topeka  and  Western  Eailroad  Company. 
By  order  of  the  Secretary  of  War. 

John  Tweedale, 

Chief  Clerh. 


beport  of  lieutenant-oolonel  charles  r.  suter,  oorps  of 
engineers,  president  of  the  missouri  river  commission. 

Missouri  Efver  Commission, 

Office  of  the  President, 
Saint  LouiSy  Mo.j  March  25, 1887. 

Sir  :  In  accordance  with  instructions  conveyed  by  your  letter  of  2l8t 
instant,  I  have  to  report  that  the  plans  for  the  proposed  bridge  over  the 
Missouri  Biver  at  Sibley,  Mo.,  have  been  carefully  examined  and  found 
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to  comply  with  the  requiremeDts  of  the  special  act  of  Congress  aathor- 
izing  the  construction  of  this  bridge.  The  plans  show  a  high  bridge 
with  three  400  foot  spans  over  the  water-way  of  the  river.  The  height 
ander  floor  beams,  in  this  case  the  lowest  portion  of  the  superstractare, 
is  given  as  50  feet  above  the  high  water  of  1844,  which  is  7  feet  higher 
than  1881,  about  the  highest  flood  since  the  former  date.  The  bridge 
therefore  will  fully  comply  with  all  the  requirements  deemed  advisable 
by  the  Missouri  River  Commission. 

Very  re8X)ectfully,  your  obedient  servant, 

Chas.  B.  Suter, 
Lieut  OoL  of  Engineern^ 
President  Missouri  River  Commission. 

The  Chief  of  Engineers,  U.  S.  A. 
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bridge  of  the  CHICAGO,  SAINT  LOUIS  AND  NEW  ORLEANS  RAILROAD 

company  across  the  ohio  river  at  east  cairo,  kentucky,  author- 
ized by  acts  of  c0ngri16s  authorizing  the  construction  of 
bridges  across  the  ohio  river,  approved  december  17,  1872,  and 
february  14,  1883. 

Office  of  the  Chicago,  Saint  Louis 

AND  Kew  Orleans  Railroad  Company, 

Ifew  Yorky  March  26,1887. 

Sir:  I  have  the  honor  to  transmit  herewith  papers,  maps,  and  plans 
relating  to  the  bridge  over  the  Ohio  River  at  East  Cairo,  Ky.,  which 
the  Chicago,  Saint  lx)uis  and  Kew  Orleans  Railroad  Company  proposes 
to  bnild  ander  a  charter  granted  to  it  by  the  State  of  Kentncky,  and 
in  accordance  with  the  acts  of  Congress  aathorizing  the  construction  of 
bridges  over  that  river. 

These  papers  are  more  fnlly  described  in  the  minutes  of  the  meeting 
of  the  Board  of  Directors  of  this  company,  held  this  day,  of  which  a 
certified  copy  accompanies  this  application. 

The  act  of  Congress  granting  lands  to  the  States  of  Illinois,  Missis- 
sippi, and  Alabama  required  the  railroads  to  build  '^to  a  point  at  or  near 
the  jnnction  of  the  Ohio  and  Mississippi  rivers."  The  site  thus  forced 
on  this  com])any  presents  engineering  difficulties  of  such  magnitude  that 
we  deemed  it  a  necessity  to  obtain,  if  possible,  some  modification  of  the 
requirements  of  the  general  laws  of  Congress.  This  necessity  was  fully 
explained  to  a  Board  of  United  States  Engineers,  but  although  their 
report  shows  that  they  appreciated  the  disadvantages  to  the  railroad 
company  in  constructing  and  operating  a  bridgesuch  as  the  law  requires, 
they  were  unwilling  to  recommend  a  modification  of  the  l&w  in  this  case. 

We  have  therefore  decided  to  build  exactly  in  accordance  with  the 
requirements  of  the  law  and  of  the  Board  of  Engineers.  Indeed,  their 
requirements  have  been  more  tban  complied  with,  by  providing  two 
spans  of  600  feet  in  the  clear  instead  of  one,  and,  in  onler  to  accommo- 
date the  steam-boats  and  tows  going  up-stream  at  high  water,  spans  of 
great  length  and  of  the  full  height  required  for  the  channel-span  hav^ 
been  continued  from  bank  to  bank,  entirely  across  the  river. 

It  will  require  about  two  and  a  half  years  to  build  this  bridge. 
Although  the  traffic  now  crossing  the  river  at  this  point  is  constantly 
increasing  both  in  volume  and  in  value,  it  is  seriously  hindered  by  the 
delays  incident  to  transfer  by  boat. 
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We  deBire,  and  have  determiDed,  to  continae  the  construction  of  the 
bridge  without  delay  and  to  complete  it  as  soon  as  possible,  and  there- 
fore respectfally  request  the  early  approval  of  the  accompanying  plans, 
etc.,  which  will  be  presented  by  Mr.  E.  L.  Gorthell,  engiueer  of  the  bridge, 
in  pferson.  Mr.  Oorthell  is  authorized  to  act  for  this  company  in  any 
and  all  matters  relating  to  the  approval  of  the  plans. 
I  am,  sir,  yours,  respectfully, 

Stuyvesant  Fish, 
Vice-President  of  the  OhicagOy  Saint  Louis 

and  Mew  Orleans  Railroad  Company. 
Hon.  William  0.  Endioott, 

Secretary  of  War. 

dint  indanemeBt  ] 

Offiob  Ohief  of  Engineers, 

U.  S.  Army, 
March  28,  1887. 

Respectfully  returned  to  the  Secretary  of  War  through  the  Acting 
Judge-AdvocateGeneral,  IT.  S.  Army. 

Upon  examination  of  the  within  plan  and  location  of  the  proposed 
bridge  of  the  Chicago,  Saint  Louis  and  New  Orleans  Railroad  Company 
across  the  Ohio  River  at  East  CMro,  Ky.,  it  is  believed  that  they  con- 
form to  the  requirements  of  the  Board  of  Engineers  as  contained  in  its 
report  of  May  7, 1886,  and  printed  as  House  Mis.  Doc.  No.  339,  Forty- 
ninth  Congress,  first  session  (copy  herewith),  and  also  with  the  provis- 
ions of  the  act  of  December  17, 1872,  and  the  supplementary  act  of 
February  14, 1883,  authorizing  the  construction  of  bridges  across  the 
Ohio -River,  etc.  (copies  herewith),  and  therefore  no  objection  is  known 
to  their  approval  by  the  War  Department  if  the  rule  of  the  War  Depart- 
ment dated  July  31, 1886,  has  also  been  complied  with. 

J.  C.  DUANE, 

Brig.  Oen.,  Chief  of  Engineers. 

[Second  indonemenL] 

Wae  Department, 
Judge-Advocate  General's  Office, 

Washington,  D.  0.,  March  30, 1887. 

Respectfully  returned  to  the  Secretary  of  War  with  drafts  of  formal 
approval  by  the  Secretary  of  the  design,  drawings,  and  maps  submitted 
by  the  Chicago,  Saint  Louis  and  New  Orleans  Railroad  Company.  The 
company  presents  in  lieu  of  a  copy  of  the  minutes  of  its  organization 
duly  authenticated,  a  memorandum  signed  by  E.  L.  Corthell,  repre- 
senting Chicago,  Saint  Louis  and  New  Orleans  Railroad  Company,  and 
sworn  to  before  a  notary  public  of  this  city.  It  is  for  the  Secretary  of 
War  to  determine  whether  this  document,  in  connection  with  the  vol- 
ume of  laws  and  documents  filed  by  the  company,  may  be  accepted  as 
sufficient  evidence  of  the  fact  in  question. 

G.  Norman  Leiber, 
Acting  Judge-Advocate  Oeneral. 

[Third  indorMment.] 

War  Department,  April  1, 1887. 

Respectfully  returned  to  the  Chief  of  Engineers  for  file  in  his  office ; 
the  original  copy  of  the  instrument  having  been  sent  to  Mr.  B.  L.  Cor- 
thell, No.  34  Nassau  street,  New  York  City,  this  date. 
By  order  of  the  Secretary  of  War. 

Sam'l  Hodokins, 

Acting  Chief  Clerk* 


_  —        *  ' 
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LETTER  OF  THE  CHIEF  OF  ENGINEERS. 

Office  of  the  Chief  of  f^NGiNEEEs, 

United  States  ArvYj 
Washingtanj  D.  C,  April  11, 1888.  « 

Sir:  Under  date  of  AprU  1, 1887,  the  Secretary  of  War  approved 
certain  drawings  showing  design,  location,  etc.  of  the  bridge  of  the 
Chicago,  Saint  Louis  and  Kew  Orleans  Railroad  Company  across  the 
Ohio  Kiver  at  Cairo,  111.,  proposed  to  be  erected  under  acts  of  Congress 
approved  December  17, 1872,  and  February  14, 1883;  and  in  order  that 
the  Secretary  of  War  may  be  fully  advised  as  to  the  manner  in  which 
such  bridge,  piers,  etc.,  are  being  constructed,  and  as  to  whether  the 
plans  approved  by  him  are  being  complied  with  and  the  bridge  built 
accordingly,  i\;  is  desired  that  you  supervise  its  construction  so  far  as 
may  be  necessary  to  enable  you  to  supply  the  information*required. 

Copies  of  two  of  the  drawings,  with  copy  of  the  approval  of  the  Sec- 
retary of  War  attached,  are  sent  herewith  for  your  guidance.  The  re- 
maining drawing,  showing  location  of  proposed  bridge  without  contours 
of  the  bottom  of  the  river,  was  sent  you  March  30,  1888.^ 

By  command  of  Brigadier  General  Duane. 
Very  respectfully,  your  obedient  servant, 

Jas.  C.  Post, 


Lieut.  Col.  Wm.  E.  Merrill, 

Corps  of  Engineers, 


Major  of  Engineers. 


W  W7, 


FREE  WAGON  BRIDGE  ACROSS  THE  CUMBERLAND  RIVER  NEAR  THE 
CITY  OF  NASHVILLE,  TENNESSEE,  AUTHORIZED  BY  ACT  OF  CONGRESS 
APPROVED  MARCH  3,  1887. 

Nashville,  Tenn!,  April  10, 1887. 

Sir:  In  obedience  to  the  act  of  Congress  and  the  rule  of  the  De- 
partment of  July  31, 1886,  I  have  the  honor  to-day  to  forward  by  mail 
to  your  address  a  copy  of  the  specifications  of  the  North  Nashville 
Bridge,  and  by  express  the  general  plan  of  the  North  Nashville  Bridge 
with  a  duplicate  (tracing)  of  the  same,  which  plans  and  specifications 
are  necessary  to  accompany  the  application  of  the  Bridge  Commission- 
ers for  the  approval  of  the  plans  so  the  work  may  proceed. 
Very  re8i>ectfnlly,  your  obedient  servant, 

B.  P.  Falconnet, 
Consulting  Engineer. 
The  Hon.  Secretary  op  War. 

[First  indoraement.] 

Office  Chief  op  Engineers, 

U.  S.  Arut, 
ApHl  19, 1887. 

Respectfully  referred  to  Lieut.  Col.  J.  W.  Barlow,  Corps  of  Engineers, 
for  his  information  aud  for  examination  and  report  Colonel  Barlow 
will  see  whether  the  plans  conform  to  the  requirements  of  the  act  of 
March  3,  1887,  authorizing  the  construction  of  the  bridge  (copy  here- 
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with).    Colonel  Barlow  will  also  call  attention  of  the  bridge  authorities 
to  the  accompan^'ing  rule  of  the  Secretary  of  War  and  request  compli- 
ance with  the  same.    Papers  under  the  rule  to  be  furnished  in  duplicate* 
By  command  of  Brigadier-General  Duane. 

John  G.  Pabke, 
Colonel  of  UnffineerSy 
Bvt.  Maj.  Oen.j  U.  8.  A. 

[Second  iDdoneitiBnt.J 

Engineer  Office,  U.  S»  Abmt, 
Chattanooga^  Tenn.^  April  30, 1887, 

Bespectfully  returned  to  the  Chief  of  Engineers  with  report  of  this 
date. 

J.  W.  BARLOW) 

Lieut.  Col.  of  Ungineers* 

[Third  iDdoraement.] 

Office  Chief  of  Engineers, 

D.  8.  Army, 

May  7, 1887. 

Bespectfully  returned  to  the  Secretary  of  War  through  the  Acting; 
Judge-Advocate  General,  XJ.  S.  Army,  inviting  attention  to  the  accom- 
panying report  of  Lieut.  Col.  J.  W.  Barlow,  Corps  of  Engineers,  fix)m 
which  it  will  appear  that  the  bridge  is  held  to  be  in  conformity  with  the 
<^Act  to  give  the  assent  of  Congress  to  the  construction  of  a  free  bridge 
by  the  county  of  Davidson,  Tennessee,  over  the  Cumberland  River,'^  ap- 
proved March  3, 1887.  His  views  are  concurred  in  by  this  ofGice,  and 
it  is  recommended  that  the  plan  be  approved  accordingly. 

J.  C.  DUANE, 
Brig.  Gen.,  Chief  of  Engineers. 

[Foorth  indorsement.  J 

War  DEFARTMENt, 

JtJBGE-ADvocATE  General's  Office, 
Washingtony  D.  C,  May  11,  1887. 

Bespectfully  returned  to  the  Secretary  of  War,  with  formal  instru- 
ment for  his  approval  (prepared  in  duplicate)  of  the  design  and  draw- 
ings, and  proposed  location  of  the  bridge  across  the  Cumberland  Biver, 
near  the  city  of  Nashville,  Tenn.,  authorized  by  the  tict  of  Congress  ap- 
proved March  3, 1887  (page  471,  Statutes  of  188G-1887). 

G.  Norman  Leiber, 
Acting  Judge- Advocate- General. 


REPORT  OF  lieutenant-colonel  J.  W.  BARLOW,  CORPS  OF  EN- 
gineers, accompanying  second  indorsement  on  foregoing 
communication. 

Engineer  Office,  U.  S.  Army, 
Chattanooga,  Tenn.,  April  30,  1887. 

Sir  :  In  compliance  with  indorsement  of  the  Chief  of  Engineers,  dated 
April  19, 1887,  on  communication  of  E.  F.  Falconnet,  consulting  engineer, 


2440     REPORT   OP  THE   CHIEF   OF   ENGINEERS,  U.  8.  ARMT. 

to  the  honorable  Secretary  of  War,  herewith,  I  have  the  honor  to  sab- 
mit  the  following  report : 

The  act  of  Congress  aathorizing  the  constmction  of  the  bridge  in 
question  provides  that  if  the  bridge  be  made  with  nnbroken  or  contin- 
aons  spans,  the  spans  shall  not  be  less  than  164  feet  in  the  clear,  the 
main  span  to  be  over  the  main  channel  of  the  river,  and  the  lowest  part 
of  the  sui>erstrnctnre  not  less  than  34  feet  above  extreme  high-water 
mark ;  the  bridge  to  be  at  right  angles  to,  and  its  piers  paraUel  with, 
the  channel  of  the  river. 

The  proposed  bridge  is  of  this  character,  and  the  adopted  plans  and 
specifications  for  its  constmction  provide  for  a  higher  bridge  with  wider 
spans  than  the  ace  requires. 

The  drawings  provide  for  a  bridge  having  a  main  or  channel  span 
250  feet,  and  ^jacent  spans  on  either  side  200  feet  from  center  to  center 
of  piers.  These  spans  in  the  clear  will,  therefore,  be  at  the  water's  sur- 
face at  ordinary  stages  about  236  feet  and  185  feet,  respectively.  The 
height  of  the  main  span  will  be  44  feet  above  the  highest  recorded  stage 
of  the  river,  or  99  feet  above  low  water.  The  plan  shows  that  the  bridge 
will  be  at  right  angles  to  the  current,  and  the  piers  parallel  therewith. 

The  requirements  of  section  4  ot  the  act,  in  regard  to  the  preparation 
of  a  topographical  map  of  the  locality  and  its  vicinity,  have  been  sub- 
stantially complied  with ;  the  map  presented  being  a  fair  representation 
*of  the  general  characteristics  of  that  section  of  the  river. 

Pending  the  action  of  Congress  upon  the  bill  giving  its  consent  to  the 
construction  of  this  bridge,  objections  were  raised  by  adverse  interests 
which  were  satisfied  by  a  modification  in  the  height  of  the  bridge,  which 
placed  the  superstructure  10  feet  higher  than  was  at  first  proposed. 

To  insure  the  passage  of  the  act  during  the  then  current  session  of 
Congress,  and  thus  enable  the  construction  of  the  bridge  to  go  forward 
without  loss  of  time,  the  consent  of  all  parties  was  obtained  to  the  pas- 
sage of  the  act  without  amendment,  upon  the  specific  understanding 
that  the  bridge  would  be  built  44  feet  above  high  water,  instead  of  34 
feet  as  specified  in  the  act. 

As  previously  stated,  the  plans  have  been  modified  to  conform  to  this 
increased  height  and  contracts  have  been  made  in  compliance  there- 
with, and  there  now  appears  to  be  no  opposition  from  any  quarter  to 
the  construction  of  the  bridge  according  to  the  modified  plan ;  and  as  the 
greater  includes  the  less  jn  the  matter  of  height,  these  plans  are  held 
to  be  in  accord  with  the  act  above  mentioned. 

The  county  of  Davidson,  Tennessee,  the  grantee,  by  and  through  its 
County  Court  and  duly  appointed  and  empowered  Board  of  Bridge  Com- 
missioners, has  accepted  and  is  carrying  out  the  plans  submitted  for 
the  construction  of  the  North  Nashville  Bridge,  and  has  also  accepted 
the  provisions  of  the  act  of  Congress  approved  March  3,  1887,  in  refer- 
ence thereto,  and  the  parties  in  interest  have  filed  a  paper,  in  duplicate, 
properly  authenticated  and  transmitted  herewith,  setting  forth  these 
facts,  in  compliance  with  War  Department  rule,  July  31,  1886. 

It  is  noted  that  on  this  paper  the  date  is  omitted  when  the  meeting 
was  held  by  the  County  Court  accepling  the  provisions  of  the  act,  but 
it  is  certified  as  of  record  tliat  it  was  during  the  April  term  of  said 
court. 

Very  respectrully,  your  obedient  servant, 

J.  W.  Barlow, 
Lietit.  CoL  of  Engineers, 

Chief  op  Engineers,  U.  S.  A. 
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LETTER    OF    LIEUTENANT-COLONEL    J.    W.    BARLOW,  CORPS    OP    EN- 
GINEERS. 

Engineer  Office,  TJ.  S.  Army, 
Chattcmooga^  Tenn.y  April  6, 1888. 

Sir:  I  have  the  honor  to  transmit  herewith  a  commauication  of 
March  31,  from  certain  parties  in  interest,  having  reference  to  the  height 
of  the  Davidson  County  Bridge  over  the  Comberland  Eiver,  now  con- 
stracting  nnder  the  provisions  of  act  approved  March  3, 1887.  (Pablic, 
123.) 

The  act  provides  for  this  bridge  a  height  of  34  feet  above  extreme 
high  water,  bat  by  a  compromise  with  the  opposing  interests  (repre- 
sented by  the  within  communication),  the  plans,  etc.,  presented  to  the 
War  Department  under  the  act  provided  for  a  bridge  at  least  44  feet 
above  extreme  high  water,  and  said  plans  were  approved  by  the  Seere- 
tai^  of  War. 

It  now  appears  that  by  reason  of  various  unfortuitous  contingencies,, 
during  the  progress  of  construction,  the  height  that  will  be  secured  is 
only  £^  feet  above  extreme  high  water,  and  it  is  understood  that  now 
the  parties  in  interest  seek,  through  the  inclosed  communication,  the 
approval  of  the  Secretary  of  War  to  the  change  in  height,  under  the 
provisions  of  section  4  of  said  act. 

^  Under  the  circumstances,  and  the  reduction  in  height  being  compara- 
tively small,  I  respectfully  recommend  that  the  "  change  of  plan,''  so 
far  as  to  authorize  the  construction  of  said  bridge  ^'  having  the  lowest 
l>art  of  its  superstructure  at  least  43  feet  above  extreme  high- water 
mark  as  understood  at  the  point  of  location,"  may  be  approved.  . 
Very  respectfully,  your  obedient  servant, 

J.  W.  Barlow, 
•  Lieut.  CoL  of  Engineers. 

Chief  of  Engineers,  U.  S.  A. 

•  [First  Indonemeni.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 

April  14,  1888. 

Respectfully  submitted  to  the  Secretary  of  War. 

It  appears  from  the  within  communication  from  Lieut.  Col.  J.  W. 
Barlow,  Corps  of  Engineers,  and  its  accompanying  inclosure,  that  the 
approved  plan  of  the  bridge  in  question  provides  for  a  height  of  at  least 
44  feet  above  extreme  high  water,  but  that,  owing  to  an  error  made  in 
the  early  surveys  for  ascertaining  the  high-water  mark  in  the  Cumber- 
land Eiver,  upon  which  thQ  plans  were  based,  the  bridge  as  being  con- 
structed will  only  attain  a  height  of  43  feet  above  extreme  high  water, 
which  is  stated  by  parties  representing  the  opposing  interests  to  be 
sufficient  for  their  purposes,  and  who  consent  to  the  present  grade  and 
derrequest  that  it  be  approved  by  the  Secretary  of  War. 

Colonel  Barlow  recommends  that  the  change  of  plan  so  far  as  to 
authorize  the  construction  of  the  bridge  "  having  the  lowest  part  of  its 
superstructure  at  least  43  feet  above  extreme  high-water  mark  as  un- 
derstood at  the  point  of  location"  may  be  approved. 

No  objection  appears  to  authorizing  the  change  of  plan  as  requested, 
and  it  is  accordingly  recommended  that  it  be  approved  under  the  pro- 
visions of  section  4  of  the  act  of  March  3, 1887. 

J.  C.  DUANE, 

Brig.  Oen.y  Chief  of  Engineers. 
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[SMond  todocaement] 

War  Department, 

ApHl  17, 1888. 

Bespecttally  referred  to  the  Acting  Judge-Advocate-General  to  pre- 
pare the  formal  approval. 
By  order  of  the  Secretary  of  War. 

John  Tweedale, 

Chief  Cleric. 

LThird  indonementl 

War  Department, 
Judoe-AdvocateGbnbral's  Ofpioe, 

Washington^  D.  6\,  April  21, 1888. 

Bespectfally  retnrned  to  the  Secretary  of  War,  with  formal  instro 
ment  prepared,  in  duplicate,  for  his  approval. 

6.  !(TORMAN  LeIBER, 

Acting  Judge- Advocate- General, 

[Fourth  indoraement.] 

War  Department,  April  23, 1888. 

Bespectfally  returned  to  the  Chief  of  Engineers,  to  have  the  accept- 
ance and  certificate  attached  to  the  formal  approval  signed. 
By  order  of  the  Secretary  of  War. 

John  Tweedale, 

Chief  Cleric 

[Fifth  indonemeni.) 

Office  Chief  of  Engineers, 

•  U.  S.  Army, 

ApHl  25,  1888. 

Bespectfully  returned  to  Lieut.  Col.  J.  W.  Barlow,  who  is  requested 
to  have  the  accompanying  acceptance  and  certificate  signed  by  the 
proper  parties. 
All  the  papers  to  be  returned  to  this  office. 
By  command  of  Brigadier-General  Duane. 

Jas.  C.  Post, 
Major  of  Engineers, 

\  Sixth  Indoraement.  ] 

Engineer  Office,  U.  S.  Army, 

Chattanooga^  Tenn.^  May  5, 1888. 

Respectfully  returned  to  the  Chief  of  Engineers. 

The  acceptance  was  at  first  signed  by  twd  of  the  Bridge  Commission 
ers  and  duly  certified  by  the  clerk  of  the  county  court  of  Davidson 
County. 

The  intent  of  the  instrument  to  obtain  the  signatures  of  the  full 
board  of  Bridge  Commissioners  was  evident,  so  the  papers  were  re- 
turned for  the  signature  of  B.  H.  Beazley,  which  was  obtained. 

The  clerk  of  the  county  court  being  then  absent,  the  old  certificate — 
authenticating  two  names  only — was  canceled,  and  the  certificate  as 
originally  written  was  duly  executed  under  seal,  by  the  deputy  clerk 
of  said  county,  who  has  full  power  to  so  certify  under  the  laws  of 
Tennessee. 

J.  W.  Barlow, 
Lieut,  Col,  of  Engineers, 
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[Serentli  indonement.] 

Offiob  Ghisf  of  Enginebbs, 

U.  S.  Abmt, 
May  8, 1888. 

Bespectfally  returned  to  the  Secretary  of  War,  with  the  acceptance 
and  certificate  attached  to  the  formal  approval  signed  as  directed  by 
the  fonrth  indorsement. 

J.  C.  DUANE, 

Brig.  Oen.^  Chief  of  Ungineers. 

[Xighth  indorsement.] 

War  Dbpabtmbnt,  May  11, 1888. 

Respectftdly  retnrned  to  Lieut.  Col.  J.  W.  Barlow,  through  the  Chief 
of  Engineers,  with  the  acceptance  signed  by  the  Secretary  of  War  this 
date. 
By  order  of  the  Secretary  of  War. 

Sah'l  Hodgeins, 
Acting  Chief  Clerk. 

[Ninth  indonement.] 

Office  Chief  of  Engineers, 

U.  S.  ARltfY, 

May  12,  1888. 

Bespectftilly  returned  to  Lieutenant-Colonel  Barlow  inviting  atten- 
tion to  the  foregoing  indorsement. 
This  paper  to  be  returned. 
By  command  of  Brigadier-Gtoneral  Duane. 

Jas.  O.  Post, 
Major  of  Engineers. 

[Tenth  indonement.] 

Engineer  Offioe,*TJ.  S.  Army, 

Chattanooga^  Tenn.^  May  16,  1888. 

BespectfuUy  returned  to  the  Chief  of  Engineers. 
The  acceptance  signed  by  the  Secretary  of  War  has  been  forwarded 
to  the  board  of  Bridge  Commissioners  for  constructing  the  bridge 
therein  referred  to  on  this  date. 

J.  W.  Barlow, 
Lieut.  Col.  of  Engineers. 


COlOnTNICATIOX  STTBMmiED  WITH  FOREOOINO  LETTER. 

Nashville,  Tenn.,  March  31,  1888. 

Dear  Sir  :  It  haa  been  aacertaiDed  that  an  error  occarred  in  the  early  snrveys  in 
ascertaining  the  high-water  mark  in  the  Cumberland  River,  the  result  of  which  is 
that  the  masonry  piers  and  abutments  of  the  North  Nashville  Bridge  over  said  river, 
near  Hyde's  Ferry,  have  been  bnilt  to  snch  a  height  that  the  siiperstructiire  will  be 
only  43  feet  above  said  high-water  mark,  in  lieu  of  44  feet,  as  intended. 

Now,  in  view  of  the  fact  that  the  additioual  labor,  expense,  and  time  required  to 
elevate  the  entire  structure  1  foot  higher  will  be  very  great,  we,  as  representing  the 
interested  parties,  believing  that  the  error  was  purely  accidental,  and  1  hat  the  pres- 
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ent  elevation  will  be  BuflScient  for  our  purposes^  4o  clieerfaUy  consent  tb&t  the  present 
grade  shall  be  adhered  to,  and  onite  in  reqaeeting  that  the  height  of  the  structure  as 
now  built  be  approved  by  yon. 
Very  respectfully, 

I.  N.  Hamilton, 
President  pro  tern.  Cumberland  Commission. 

T.  G.  Ryman, 
Superintendent  X.  C,  and  N.  and  E,  P.  Kt.  Co. 

John  Ruhm, 

Chairman. 
£d.  Lament, 
Secretary  Bridge  Commission  for  the  County  of  Davidson. 
Lieu.  Col.  J.  W.  Barlow, 

Corps  of  Engineers. 


W  W  8. 

bridge  op  the  ohio  river  railroad  company  across  great  kana- 
wha river  near  point  pleasant,  west  virginia,  authorized  by 
act  of  congress,  approved  march  3,  1887,  for  the  construction 
of  bridges  across  the  great  kanawha  river  below  the  falls 
and  to  prescribe  the  dimensions  of  the  same. 

Office  of  Ohio  River  Eailroad  Company, 

Parkersburgh,  W.  Va.^  March  20, 1887. 

Dear  Sir  :  The  Ohio  River  Railroad  Company  is  a  corporation  or- 
ganized under  a  certificate  of  incorporation  issued  by  the  State  of  West 
Virginia  to  the  Wheeling,  Parkersburgh  and  Charleston  Railroad  Com- 
pany, and  dated  the  18th  day  of  April,  1881. 

Exhibit  A,  accompanying  this  application,  is  a  copy  of  said  certificate 
of  incorporation,  duly  authenticated  by  the  secretary  of  state  for  West 
Virginia. 

Under  this  certificate  of  incorporation  the  company  was  duly  organ- 
ized. 

Exhibit  B,  accompanying  this  application,  is  a  duly-authenticated 
copy  of  the  minutes  of  the  meetings  organizing  said  company. 

On  December  27, 1882,  the  name  of  said  company  was  changed  to  the 
Ohio  River  Railroad  Company. 

Exhibit  C,  accompanying  this  application,  is  a  copy  of  the  certificate 
declaring  said  change  of  name,  duly  authenticated  by  the  secretary  of 
state  for  West  Virginia. 

The  said  railroad  company  constructed  its  railroad  from  the  city  of 
Wheeling,  in  the  State  of  West  Virginia,  to  the  town  of  Point  Pleasant, 
in  said  State,  during  the  years  1883  to  1886,  inclusive. 

The  last  annual  meeting  of  the  stockholders  of  the  company  was  held 
on  May  13,  1886. 

Exhibit  D  is  a  duly-authenticated  extract  from  the  minutes  of  said 
meeting,  showing  the  board  of  directors  elected  at  said  meeting. 

A  meeting  of  said  board  of  directors  was  held  on  May  13,  1886. 

Exhibit  E,  accompanying  this  application,  is  a  duly-authenticated 
extract  from  the  minutes  of  said  meeting,  showing  the  officers  of  the 
company  elected  at  said  meeting. 

The  Code  of  West  Virginia,  chapter  64,  section  53,  provides  that  any 
railroad  company  may  extend  its  road  beyond  either  or  both  of  its 
termini. 

Exhibit  F,  accompanying  this  application,  is  a  copy  of  said  act. 

In  accordance  with  said  act  the  stockholders  of  said  company,  at  a 
special  meeting  duly  called  and  held  in  the  city  of  Parkersburgh,  W. 
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Vu.,  on  the  5th  day  of  February,  1887,  passed  a  resolution  authorizing 
au  extension  of  their  railroad  from  it^  former  terminus  at  Point  Pleas- 
ant to  a  connection  with  the  Chesapeake  and  Ohio  lines,  at  or  near  Hunt- 
ington^ W.  Va. 

Exhibit  G,  accompanying  this  application,  is  a  duly  authenticated 
copy  of  said  resolution. 

In  pursuance  of  said  resolution  of  the  stockholders  of  said  company, 
the'board  of  directors  of  said  company,  at  a  meeting  duly  called  and 
held  in  the  city  of  Parkersburgh,  W.  Va.,  on  the  28th  day  of  February,  * 
1887,  passed  a  resolution  that  in  accordance  with  the  provisions  of 
chapter  54,  section  53,  of  the  code  of  West  Virginia,  cited  above,  a 
C4)rtificate  stating  the  points  at  or  near  which  such  extension  shall  com- 
mence and  terminate  be  filed  with  the  secretary  of  state. 

Exhibit  H,  accompanying  this  application,  is  a  doly  authenticated 
copy  of  this  resolution. 

In  accordance  with  said  resolution,  a  certificate  to  that  effect  wixs  filed 
with  the  secretary  of  state  for  West  Virginia  on  the  7th  day  of  March, 
1887. 

Exhibit  I,  accompanying  this  application,  is  a  copy  of  said  certificate, 
duly  aathenticated  by  the  secretary  of  state  for  West  Virginia. 

Pursuant  to  the  authority,  given  as  aforesaid,  the  said  railroad  com- 
pany has  located  an  extension  of  its  line  of  railroad  from  the  town  of 
Point  Pleasant  to  the  town  of  Huntington,  State  of  West  Virginia, 
crossing  the  Great  Kanawha  Biver  near  the  town  of  Point  Pleasant. 

The  code  of  West  Virginia,  chapter  44,  section  22,  reads: 

Corporations  may  be  formed  under  the  provisions  of  the  first  twonty-fonr  sections 
of  chapter  fifty-four  of  this  code  for  the  purpose  of  bridginfif  the  Ohio  River.  Any 
such  corporation  or  any  railroad  ooi'poratUm  is  hereby  authorized  to  construct  and 
maintain  a  bridge  across  said  river  in  the  mauner  now,  or  vrhioh  may  hereai'tcr  be, 
provided  by  the  Congress  of  the  United  States,  and  upon  complying  with  the  require- 
ments, conditions,  and  provisions  so  prescribed,  and  not  otuerwjse.  •  *  •  The 
provisions  of  this  section  as  to  the  building  of  a  railroad  bridge  across  the  Ohio  River 
aiiall  extend  to  and  include  the  Great  Kanawha  and  Big  Sandy  rivers. 

Under  the  authority  given  by  said  act,  the  Ohio  Biver  Bailroad  Com- 
pany has  located  its  bridge  across  the  Great  Kanawha  Eiver  in  accord- 
ance with  the  provisions  of  the  act  of  Congress,  approved  March  3, 1887, 
which  regulates  the  bridging  of  said  river. 

Exhibit  J,  accompanying  this  application,  is  a  copy  of  said  act. 

The  said  company  has  duly  accepted  the  provisions  of  said  act  of 
Congress  by  resolution  of  its  board  of  directors  passed  at  a  meeting 
held  in  the  city  of  Parkersburgh,  W.  Va.,  on  the  11th  day  of  March,  1887. 

Exhibit  K,  accompanying  this  application,  is  a  duly  authenticated 
copy  of  said  resolution. 

Said  company  has  given  the  notice  required  by  section  3  of  said  act 
by  publication  for  two  weeks  in  newspapers  having  a  wide  circulation, 
to  wit,  in  two  newspapers  in  each  of  the  cities  of  Louisville,  Ky.,  Cin- 
cinnati, Ohio,  Gallipolis,  Ohio,  and  Charleston,  W.  Va. 

Exhibit  L,  accompanying  this  application,  consists  of  affidavits  to  the 
publication  of  said  notice  in  eight  newspapers,  as  stated  above. 

The  said  company  herewith  submits  for  your  approval  a  design  and 
drawings  of  the  bridge  and  piers  and  a  map  of  the  location  made  in 
accordance  with  the  provisions  of  said  act  of  Congress.  Also  another 
map  is  herewith  submitted,  as  required  by  said  act  of  Congress,  giving 
an  accurate  representation  of  the  bottom  of  said  river  above  and  below 
the  proposed  location  of  said  bridge.  Said  company  respectfully  re- 
quests that  this  design  and  these  maps  be  referred  to  a  Board  of  Engi- 
neers for  further  consideration,  as  provided  by  the  terms  of  said  act. 


13.  : 
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All  of  which,  with  the  agreement  that  said  company  will  in  every 
respect  comply  with  the  provisions  of  said  act,  is  respectfully  submitted, 
and  this  request  is  signed  by  the  president  of  the  company  under  au- 
thority granted  him  by  the  resolution  of  the  board  of  directors  accept- 
ing  the  provisions  of  the  said  act  (Exhibit  K). 

Ohio  Kiveb  Bailboad  Company, 

By  Geo.  W.  Thompson, 

President 
Hon.  William  0.  Endicott, 

Secretary  of  War. 

Dated  at  Parkersburgh,  W.  Ya.,  this  21st  day  of  March,  1887. 

State  op  West  Vibginia, 

County  of  Wood^  88 : 

I,  E.  W.  Wamick,  a  notary  public  for  county  and  State  aforesaid,  do 
certify  that  Geo.  W,  Thompson,  president  Ohio  Biver  Bailroad  Com- 
pany, whose  name  is  signed  to  the  foregoing  writing,  bearing  date  March 
20, 1887,  this  day  acknowledged  same  before  mo  on  behalf  of  said  com- 
pany, and  as  such  president  in  my  said  county. 
Given  under  my  hand  this  20th  day  of  March,  1887. 

E.  W.  Warniok, 

Notary  Public 

[Flnt  indortemeat] 

Office  Chief  of  Engineebs, 

JJ.  S.  Abmy, 
March  25,  1887. 
Bespectfully  returned  to  the  Secretary  of  War. 

^^  An  act  to  authorize  the  construction  of  bridges  across  the  Great 
Kanawba  Biver  below  the  Falls,  and  to  prescribe  the  dimensions  of  tiie 
same,"  approved  March  3, 1887,  provides  that  the  maps  and  drawing^ 
of  tbe  proposed  bridge  shall  be  referred  to  a  Board  of  Engineer  officers 
for  examination  and  report,  and  it  is  accordingly  recommended  that  a 
Board  be  constituted  to  consist  of  the  following  officers  of  the  Corps  of 
Engineers :  Col.  William  P.  Craighill,  Lieut.  Col.  W.  E.  Merrill,  Maj.  J. 
C.  Post.  The  Board  to  assemble  at  Charleston,  W.  Va.,  upon  the  call 
of  the  senior  member,  at  such  time  as  the  other  duties  of  the  members 
will  permit,  and  to  consider  and  report  upon  tbe  plans  and  location  of 
tbe  bridge  as  submitted  by  the  bridge  authorities.  The  Bosuxi  to  be 
authorized  to  hold  public  sessions  at  a  convenient  point,  of  which  due 
notice  aud  invitation  shall  be  given  to  interested  parties,  and  to  visit 
the  locality  of  the  proposed  bridge,  aud  have  such  examinations  made 
as  may  be  dee»ned  necessary  to  the  proper  consideration  of  the  subject. 

With  the  sanction  of  tbe  Secretary  of  War  the  Board  will  be  con- 
vened by  orders  from  this  office. 

•  •••••• 

J.  C.  DUANE, 

Brig.  Oen.,  Chief  of  Engineers. 

[Second  indorsement.] 

Wab  Depabtment, 

March  26,  1887. 

Approved  as  recommended  by  the  Chief  of  Engineers. 
By  order  of  tbe  Secretary  of  War. 

John  Tweedalb, 

Chief  Clerk. 


^. -w; 
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fThird  indonemeiit.] 

Offioe  Chief  of  Engineebs, 

U.      S.       ABMYy 

iijprif  21, 1887. 

Beapectfully  returned  to  the  Secretary  of  War  inviting  attention  to 
the  report  of  the  Board  of  Engineers  (dated  the  15th  instant),  oonsti- 
tated,  with  his  sanction,  by  orders  from  this  office  in  compliance  with 
the  reqoirements  of  ^^  An  act  to  aathorize  the  construction  of  bridges 
across  the  Great  Kanawha  Biver  below  the  Falls,  and  to  prescribe  the 
dimensions  of  same,"  approved  March  3, 1887. 

It  will  be  seen  that  the  Board  recommends  ^^  that  the  site  of  the  bridge 
and  the  location  of  tiie  piers  be  approved  as  proposed.  The  level  of  low 
water,  from  which  according  to  thB  law  the  height  of  the  bridge  is  to  be 
measured,  should,  it  is  suggested,  be  determined  by  the  officer  in  charge 
of  the  improvement  of  the  Great  Kanawha  Biver,  who  should  also  de- 
cide as  to  the  proper  location  of  the  piers  in  accordance  with  the  ap- 
proved plans  and  be  satisfied  that  the  height  of  the  bridge  is  right" 

Attention  is  also  invited  to  the  accompanying  letter,  dated  the  16th 
instant,  from  Ool.  William  P.  Oraighill,  Corps  of  Engineers,  the  presi- 
dent of  the  Board,  recommending  that  ^^  such  supervision  be  exercised 
by  the  officer  in  charge  of  the  improvement  of  the  Great  Kanawha  Biver 
as  may  be  necessary  to  prevent  tlie  use  of  ^  insufficient  foundations'  for 
the  piers  and  consequent  <  riprap  or  other  outside  protection,'  and  to 
require  that  all  coffer-dams  or  other  temporary  works  be  removed  by  the 
owners  of  the  bridge  before  it  be  opened  to  traffic." 

It  is  recommended  that  the  views  of  the  Board  as  set  forth  in  its  re- 
port and  the  accompanying  letter  of  the  president  dated  the  16th  in- 
stant be  approved. 

The  papers  and  drawings  should  be  returned  with  the  view  to  the 
preparation  of  duplicates,  and  in  this  connection  the  inquiry  is  sug- 
gested Whether  the  rule  of  the  War  Department  of  July  31, 1886,  con- 
templates the  filing  of  duplicates  of  the  papers  as  well  as  of  the  maps  and 
dra^ngs, 

J.  G.  Duane, 
Brig.  Oen.y  Chief  of  Engineers. 

[Fonrih  indoraeinentkj 

Wab  Dbpabtbhent, 

Apnl  27, 1887. 

The  report  of  the  Board  of  Engineers,  the  recommendations  of  Colonel 
Craighill,  and  the  Chief  of  Engineers  are  approved. 

The  papers  ai-e  respectfully  referred  to  the  Chief  of  Engineers  and 

the  Acting  Judge- Advocate-General  to  prepare  the  plans  and  papers  in 

duplicate  for  the  approval  of  the  Secretary  of  War.    Duplicates  of  the 

report  of  the  Board  and  Colonel  Craighill's  letter  should  be  submitted. 

By  order  of  the  Acting  Secretary  of  War. 

John  Tweedale, 

Chief  Clerk. 

[Fifth  Indoraement.] 

Office  Chief  of  Engineebs, 

U.  S.  Abmy, 
June  1, 1887, 

Bespectfully  transmitted  to  the  Acting  Judge- Advocate-General,  U.  S. 
Army,  with  plans  and  papers  in  duplicate,  as  directed  by  the  foregoing 
indorsement  of  the  War  Department..  j   q   Duane 

Brig.  Oen.j  Chief  of  Engineers. 
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[Sixth  iodoreenMiit.] 

War  Department, 
Judge-Adyogate-General's  Office, 

WaakingUmy  D.  0.,  June  6,  1887. 

Ee«pectfdlly  returned  to  the  Secretary  of  War. 
The  papers  appear  to  be  iu  compliance  with  the  provisions  of  the 
rule  of  the  War  Department  applicable  to  these  cases,  except  that  the 
extract  from  the  minntes  of  the  company  shows  that  it€  organization 
was  at  first  intended  to  be  temporary.  The  other  papers  submitted, 
however,  indicate  that  the  company  is  at  present  permanently  organ- 
ized.   The  instruments  of  approval  are  herewith  transmitted. 

O.  Norman  Lieber, 
Acting  Judge  Advocate- OenercU, 

ft 

[Seventli  mdotafioieiit.] 

War  Department,  June  15, 1887. 

Respectfully  referred  to  the  Chief  of  Engineers  for  file  in  his  office, 
one  copy  of  the  within  instrament  having  been  sent  to  Mr.  George  VV. 
Thompson,  president  Ohio  lliver  Railmad  Company. 
By  order  of  the  Acting  Secretary  of  War. 

John  Tweedale. 

Ohitf  Clerk. 


report  OF  BOARD  OF  ENGINEERS. 

Point  Pleasant,  W.  Va., 

AprU  15,  1887. 

Sir  :  The  Board  of  Engineers  directed  by  your  orders  of  March  28 
to  consider  the  plans  and  location  of  the  bridge  proposed  by  the  Ohio 
River  Railroad  Company  to  be  built  over  the  Great  Kanawha  River, 
at  Point  Pleasant,  has  the  honor  to  report  as  follows : 

The  Board  assembled  at  Charleston  April  14,  and  they  had  a  session 
at  Point  Pleasant  the  next  day.  Kotice  of  these  meetings  had  been 
given  in  the  newspapers  of  both  those  places.  All  persons  who  de- 
sired to  do  so  were  invited  to  api)ear  and  present  their  views  on  the 
subject  before  the  Board.  The  attendance  was  not  large  on  either 
occasion. 

The  site  of  the  bridge  and  its  vicinity  were  examined. 

The  law  of  Congress  under  which  the  bridge  is  proposed  to  be  built 
was  approved  March  3, 1887.  Its  language  conforms  almost  exactly  to 
that  recommended  in  the  report  of  the  Board  dated  June  10,  1884. 

The  officials  of  the  railroad  company,  as  shown  by  the  papers  and 
plans  submitted  to  the  Hon.  Secretary  of  War,  with  the  communica- 
tion of  March  20,  from  Mr.  G.  W.  Thompson,  president  of  the  company, 
have  complied  with  the  requirements  of  the  law,  even  going  beyond  it 
in  giving  '* a  clear  opening"  of  460  feet,  whereas  the  law  calls  for  but 
400. 

It  is  the  recommendation  of  the  Board  that  the  site  of  the  bridge  and 
the  locations  of  the  piers  be  approved  as  proposed.  The  level  of  low 
water  from  which,  according  to  the  law,  the  height  of  the  bridge  is  to 
be  measured,  should,  it  is  suggested,  be  determined  by  the  officer  in 
charge  of  the  improvement  of  the  Great  Kanawha  River,  who  should 
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also  decide  as  to  the  proper  location  of  the  piers  iu  accordance  with  the 
approved  plans  and  be  satisfied  that  the  height  of  the  bridge  is  right. 
Your  letter  of  instructions  of  March  21),  1887,  and  all  the  papers 
which  accompanied  it,  are  returned  herewith.  The  maps  are  sent  in  a 
separate  package  by  mail. 
Bespectfully  submitted. 

Wm.  p.  Cbaighill, 

Colonel  of  Engineers. 
Wm.  E.  Mebbill, 

Lieut,  Col.  of  Engineers, 
Jas.  0.  Post, 

Major  of  Engineers. 
Chief  of  Engineers,  IT.  S.  A. 


letter  of  colonel  wm.  p.  graighill,  corps  of  engineers. 

United  States  Engineer  Office, 

Baltimore^  Md.,  April  16, 1887. 

General  :  In  sending  forward  to-day  in  a  separate  package  the  re- 
port of  the  Board  of  Engineers  appointed  to  consider  the  subject  of  the 
bridge  proposed  to  be  erected  near  Point  Pleasant  over  the  Great  Kana- 
wha Biver,  I  have  the  honor  to  make  a  suggestion,  which  seems  im- 
portant. 

deferring  to  the  second  section  of  the  law  of  March  3, 1887, 1  recom- 
mend that  such  supervision  be  exercised  by  the  officer  in  charge  of  the 
improvement  of  the  Great  Kanawha  liiver  as  may  be  necessary  to  pre- 
vent the  use  of  i' insufficient  foundations"  for  the  piers  and  consequent 
^^riprap  or  other  outside  protection,"  and  to  require  that '^  all  cofler- 
dams  or  other  temporary  works  be  removed  by  the  owners  of  the  bridge 
before  it  be  opened  to  traffic." 

•  •  •  •  •  •  • 

Very  respectfully,  your  obedient  servant, 

Wm.  p.  Cbaighill, 

Colonel  of  Engineers, 
To  the  Ghief  of  Engineers,  U.  S.  A. 


letter  to  colonel  wm.  p.  craighill,  corps  of  engineers. 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
WashingtoUy  D,  0.,  June  17, 1887. 

Sir  :  Beferring  to  the  report  of  4}he  Board  of  Engineers  of  April  15, 
and  your  letter  of  April  16, 1887,  respecting  bridge  to  be  built  by  the 
Ohio  Biver  Eailroad  Company  across  the  Great  Kanawha  Eiver  at 
Point  Pleasant,  W.  Va.,  I  am  directed  to  inform  you  that  the  plans  and 
location  recommended  by  the  Board  have  received  the  approval  of  the 
Acting  Secretary  of  War,  upon  the  express  conditions  following : 

(1)  That  the  level  of  low  water  from 'which,  as  required  by  the  act  aforesaid,  the 
height  of  the  bridge  is  to  be  measured,  and  the  proper  location  of  the  piers  in  accord- 
ance with  the  plans  hereby  approved,  shall  be  determined  by  the  officer  in  charge  of 
the  improvement  of  the  Great  Kanawha  River. 

BNG88— 164 
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• 

(2)  Ttiat  Huch  supervision  of  the  oonstraction  of  the  proposed  bridge  be  exercised 
by  tlio  otlicci*  in  charge  of  the  improvement  of  the  Great  Kanawha  River  as  shall  be 
necessary  to  prevent  the  use  of  insufficient  foundation  for  the  piers  and  consequent 
riprap  or  other  outside  protection,  and  to  require  that  all  coffer-dams  and  other  tem- 
porary works  be  removed  by  the  owners  of  the  bridge  before  it  is  opened  to  traffic. 

Yoa  will  therefore  please  exercise  Bnch  sapervisiou  of  the  propoBed 
bridge  as  may  be  necessary  to  determine  that  the  conditions  imposed 
by  the  War  Department  are  faithfully  observed. 
By  command  of  the  Acting  Chief  of  Engineers. 
Very  respectfully,  your  obedient  servant, 

Jas.  C.  P«st, 
Major  of  Engineers, 
Col.  Wm.  P/  Craighill, 

Corps  of  Engineers. 


W  W  g. 


bridge  across  the  west  channel  of  the  detroit  river,  to  con- 
nect belle  isle  park  with  the  mainland,  authorized  by  act 
of  congress  approved  july  20,  1886, 

Office  Board  of  Public  Works, 

Detroit,  April  15,  1887. 

Sib  :  The  city  of  Detroit  having  been  authorized  by  act  of  Congress 
q;Pproved  July  20, 1886,  to  construct  a  bridge  across  the  West  Channel 
of  the  Detroit  River,  to  connect  Belle  Isle  with  the  mainland,  the  board 
of  public  works  caused  the  necessary  plans  and  specifications  therefor 
to  be  prepared,  and  as  required  by  said  act  forward  the  same  to  you 
for  approval.  , 

As  this  is  a  matter  of  importance  to  the  people  of  the  city  ol  Detroit, 
the  board  of  public  works  respectfully  request  that  you  give  the  same 
your  earliest  attention. 
Respectfully,  etc., 

John  Campbell, 

Secretary. 
Hon.  Secretary  of  War. 

[First  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
April  21,  1887. 

Respectfully  referred  to  Lieut.  Col.  O.  M.  Poe,  Corps  of  Engineers, 
for  examination  and  report  as  to  whether  the  accompanying  plans,  etc., 
of  the  proposed  bridge  are  in  conformity  with  the  requirements  of  the 
act  of  July  20, 1886  (for  copy  of  act  see  page  37  of  laws  affecting  the 
Corps  of  Engineers,  Forty-ninth  Congress,  first  session). 

In  this  connection  a  copy  of  the  rule  of  the  War  Department  "  to 
be  observed  when  application  is  made  pursuant  to  an  act  of  Congress 
for  approval  by  the  Secretary  of  War  of  plans  for  a  bridge,'*  etc,  is 
herewith,  which  it  is  requested  may  be  furnished  the  bridge  authorities 
for  their  information  and  guidance;  the  drawings  and  papers  contem- 
plated therein  to  be  furnished  in  duplicate  and  duly  authenticated. 

By  command  of  Brigadier-General  Duane. 

John  G.  Pabke, 
Colonel  of  JSngineerSy 
\  Bvt.  Maj.  Gen.,  U.  &  A. 
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[SecoDd  Indorsement.] 

United  States  Engineer  OpricE, 

Detroitj  May  18, 1887. 

Respectfully  returned  to  the  office  of  the  Chief  of  Engineers  with 
report  of  this  date. 

O.  M.  PoE, 
Lieut.  Col.  of  UfigineerSj 
Bvt.  Brig,  Oen.y  U.  H.  A. 

[Third  indonement] 

Office  Chief  of  Engineers, 

U.  S.  Army,      ^ 
May  26, 1887. 

BespectMly  returned  to  the  Secretary  of  War,  through  the  acting 
Judge- Ad vocate-Oeneral,  U.  S.  Army,  inviting  attention  to  the  accom- 
panying report  of  Lieut  Col.  O.  M.  Poe,  Corps  of  Engineers,  dated  the 
18th  instant,  fi*om  which  it  will  appear  that  he  has  given  the  subject 
full  and  careful  consideration,  and  has  reached  the  conclusion  that  the 
plans  and  location  of  the  bridge  satisfy  the  requirements  of  the  act  of 
July  20, 1886,  and  may  therefore  be  approved.  His  views  are  concurred 
in  by  this  office. 

i.  C.  DUANE, 

Brig,  Oen.y  Chief  of  Engineers. 

[Fonrih  indonement.] 

War  Department, 
Judge- Advocate  General's  Office, 

WasMngton,  D.  0.,  June  1, 1887. 

EespectfuUy  returned  to  the  Secretary  of  War,  with  formal  instru- 
ment for  his  approval  (prepared  in  duplicate)  of  the  design  and  drawing 
and  map  of  location  of  the  bridge  across  the  west  channel  of  the  Detroit 
Biver,  to  connect  Belle  Isle  Park  with  the  mainland. 

G.  Norman  Lieber, 
Acting  Judge-Advocate-Oeneral. 

^    [Fifth  indorBement] 

War  Department, 

June  15,  1887. 

Bespectfully  returned  to  the  Chief  of  Engineers  for  file  in  his  office? 
one  copy  of  the  within  instrument  having  been  sent  to  Mr.  John  Camp- 
bell, Secretary  board  of  public  works,  Detroit. 
By  order  of  the  acting  Secretary  of  War. 

John  Tweedale, 

Chi^f  Clerk. 


report  of  lieutenant-colonel  o.  m.  poe,  corps  of  engineers 

United  States  Engineer  Office, 

Betroity  Mich.j  May  18, 1887. 

Sir  :  In  compliance  with  indorsement,  dated  office  of  the  Chief  of 
Engineers,  Apnl  21, 1887,  on  a  communication  of  April  15, 1887,  from 
the  board  of  public  works  of  the  city  of  Detroit,  Mich,  (by  John  Camp- 
bell, secretary),  submitting  to  the  Secretary  of  War  for  approval,  plans 
and  specifications  for  a  bridge  over  the  west  channel  of  Detroit  Kiver^ 
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to  connect  Belle  I^le  with  the  mainland,  under  act  of  Congress  ap- 
proved July  20, 1880,  directing  me  to  examine  and  report  ^'whether  the 
accompanying  plans, 'etc.,  of  the  proposed  bridge  are  in  conformity 
with  the  requirements"  of  said  act,  and  transmitting '^ a  copy  of  the  rule 
of  the  War  Department  ^  to  be  observed  when  application  is  made  pur- 
suant to  an  act  of  Congress  for  approval  by  the  Secretary  of^  War  of 
plans  for  a  bridge,'"  with  instructions  to  furnish  it  to  ^Hhe  bridge  au- 
thorities for  their  information  and  guidance,"  I  have  the  honor  to  sub- 
mit tlie  following,  viz : 

The  papei*s  referred  to  me  were  received  on  the  24th  of  April  and 
the  copy  of  the  rule  of  the  War  Department  was  transmitted  to  tlie 
board  of  pnblic  works  on  the  same  day. 

The  mnnicipal  government  had  not,  at  that  time,  formally  accepted 
the  conditions  of  the  act  of  July  20, 1886,  but  the  necessary  action  was 
then  taken,  and  a  certified  copy  thereof  (in  duplicate)  is  herewith  trans- 
mitted. The  plans  and  specifications,  with  the  action  of  the  mnnicipal 
authorities  thereto  attached,  assigning  charge  of  the  work  to  the  Board 
of  Pnblic  Works  (all  in  duplicate  and  duly  attestcKl)  were  furnished  and 
are  herewith  transmitted;  also  a  copy  in  duplicate  of  the  charter  of 
the  city  of  Detroit.  ' 

An  examination  of  the  plans  and  specifications  for  the  proposed 
bridge  reveals  the  following  provisions  to  meet  the  requirements  of  the 
act: 

1.  Location. — Section  2  of  the  act  requires  that  the*  bridge  ^^  shall  be 
so  located  and  constructed  that  the  channel  of  said  Detroit  River  shall 
not  be  unreasonably  obstructed." 

The  location  proposed  is  from  the  river  terminus  of  the  so  called 
Boulevard  to  a  point  about  1,000  feet  above  the  lower  end  of  Belle  Isle, 
the  axis  of  the  bridge  to  make  an  angle  of  about  76  degrees  with  the 
direction  of  the  channel.  The  object  of  this  appears  to  be  to  make 
the  bridge  an  exact  prolongation  of  the  Boulevard,  as  well  as  to  get 
the  shortest  bridge  and  the  most  convenient  landing  on  Belle  Isle. 
Ordinarily  a  bridge  at  right  angle^s  with  the  channel  would  occupy 
the  shortest  line,  but  in  this  case  the  shores  on  either  side  of  the  pro- 
posed  line  fall  away  from  the  channel  in  such  manner  that  a  bridge  at 
right  angles  with  it  would  be  a  little  longer  than  in  the  position  pro 
posed. 

The  departure  from  a  line  at  right  angles  with  the  channel  is  so  slight 
(only  14  degrees)  that  I  do  not  consider  it  a  matter  of  much  consequence^ 
yet,  in  an  engineering  point  of  view,  it  would  doubtless  be  better  not  to 
make  any  departure  at  all.  If  it  be  built  on  the  inclined  line  there  will 
be  a  slightly  increased  chance  of  deposits  below  the  southern  ^or  island) 
half  of  the  bridge,  but  should  such  occur  they  will  be  in  a  locality  which 
has  never  been  used  for  general  navigation,  because  such  channel  as 
exists  there  is  too  crooked  for  safe  navigation,  whilst  the  other  channels 
are  perfectly  safe  and  easy. 

The  dificreuce  in  cost  between  a  bridge  located  as  proposed  and  one 
built  on  the  other  line  would  be  something  against  the  latter,  and  its 
southern  (or  island)  terminus  would  be  less  convenient  The  oflFect  of 
a  bridge  on  the  proi)osed  line  in  prolongation  of  a  fine  street,  such  as 
it  is  expected  the  boulevard  will  be,  would  certainly  be  more  impress! ve 
and  pleasing  to  the  eye  than  if  built  with  a  change  of  direction,  a  fact 
which  should  be  taken  into  account  in  this  connection. 

Upon  the  whole,  all  questions  considered,  I  think  the  arguments  in 
favor  of  building  the  bridge  on  the  proposed  line  outweigh  those  in 
favor  of  a  line  at  right  angles  with  the  channel,  and  am  of  opinion  that 


—  .v 


APPENDIX   WW — BRIDGiNQ  NAViOABLE   WATERS.         2453 

SO  located  and  constructed  it  will  not  unreasonably  obstruct  the  chan- 
nel of  the  river.  I  therefore  recommend  that  the  proposed  location  be 
approved. 

2.  Spans.^-^The  second  section  of  the  act  requires  that  the  draw  or 
pivot  span  shall  be  so  constructed  as  to  leave  a  clear  opening  of  not  less 
than  125  feet  on  each  side  of  the  pivot  pier,  and  that  the  pivot  pier  shall 
be  located  over  the  channel  of  Detroit  Biver  in  such  manner  that  one 
or  both  of  the  openings  ot  said  draw  or  pivot  span  can  be  conveniently 
and  safely  reached  and  passed  by  boats  navigating  the  ordinary  channel. 

The  pivot  span  proposed  is  318  feet  long,  with  a  clear  opening  of  125 
feet  on  each  side  of  a  pivot  pier,  located  in  the  main  channel  in  such 
manner  that  it  may  be  conveniently  reached  and  passed  on  either  side 
of  said  pivot  pier.  The  requirements  of  the  act  are  therefore  complied 
with  in  these  respects. 

The  act  does  not  prescribe  the  length  to  be  given  the  fixed  spans. 
The  specifications  and  drawings  of  the  proposed  bridge  indicate  11 
metal  spans,  measuring  156  feet  each  from  centers  of  masonry. 

This  length  of  span  gives  a  clear  water-way  of  about  149  feet  be- 
tween adjacent  masonry  piers,  and,  in  my  opinion,  is  sufficient.  The 
spans  might  have  been  designed  for  a  sufficient  width,to  have  rendered 
necessary  at  least  one  pier  less,  probably  at  no  considerably  greater 
cost,  and  I  think  it  would  have  been  better,  but  do  not  raise  this  point 
as  a  serious  objection  to  the  span  proposed. 

3.  Approaches. — The  plans  and  specifications  show  approaches  of 
timber  pile-work,  the  northern  one  (next  the  city)  being  497  feet  long, 
and  the  other  being  600  feet.  Although  in  these  localities  the  action 
of  ice  is  much  less  destructive  than  in  the  channel,  yet  it  is  likely  to  be 
snfficiently  so  to  render  their  early  recon  struct  ion  necessary.  However, 
as  proposed  they  are  not  likely  to  injuriously  affect  the  channel,  and 
may  be  approved. 

4.  Height  at  which  the  bridge  shall  be  constructed. — Section  3  of  the 
act  provides  ^^  that  the  height  at  which  said  bridge  shall  be  constructed 
above  the  surface  of  the  river  shallbe  such  as  may  be  approved  by  the 
Secretary  of  War.'' 

The  specifications  place  the  top  of  the  bridge  floor  at  a  height  of  22 
feet  above  ordinary  water  level.  This  fixes  the  top  of  the  piers  at  a 
height  of* 20  feet  above  the  same  level. 

The  variation  in  tht  water  level  of  Detroit  Eiver  is  comparatively 
slight,  seldom  amounting  in  any  one  year  to  as  much  as  2  feet.  In  a 
long  series  of  years  it  might  amount  to  as  much  as  6  feet^  that  is  to 
say,  3  feet  above  or  below  mean  level,  consequently  the  height  seems 
to  be  sufficient  for  all  practical  purposes. 

6.  Operating  draw-span. — Section  4  of  the  act  requires  that  all  draw 
or  pivot  spans  shall  be  operated  by  steam  or  other  reliable  mechanical 
power.  The  plans  and  specifications  provide  for  steam-power,  w'th  al- 
ternative hand-i)Ower.  The  whole  arrangement  is  well  designed,  and 
in  my  opinion  may  be  approved. 

6.  Position  of  piers  with  reference  to  current. — It  is  required  by  sec- 
tion 5  of-  the  act  that  the  "  piers  upon  which  said  bridge  is  bailt  shall 
be  parallel  wfth  the  current  of  the  river.'' 

The  specifications  appear  to  be  silent  as  to  the  direction  which  the 
piers  shall  occupy  with  reference  to  the  current,  but  refer  to  the  draw- 
ings which  accompany  and  form  part  of  the  specifications.  (Item  13, 
imge  2.)  The  drawings  show  all  piers,  abutments,  and  trestles  parallel 
to  the  current,  thus  making  the  bri<lge  askew  with  reference  to  them. 
This  seems  ta  be  sufficient  to  secure  the  proper  position  for  these  por- 
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lions  of  the  stractnre.  However,  lest  there  should  be  misanderstaDding 
upon  thesnbject,  I  desire  to  say  that  in  recommending  approval  of  the 
location  of  the  bridge  I  do  so  under  the  express  condition  that  all  con- 
structions extending  below  the  surface  of  the  water  shall  be  placed  par- 
allel with  the  thread  of  the  current. 

Inasmuch  as  the  specifications  and  drawings  show  that  this  is  the  in- 
tention they  may  be  approved  in  this  regard. 

7.  Plans* — ^The  drawings  are  sufficiently  in  detail  to  show  the  pro- 
posed location  of  the  bridge  and  the  general  features  of  its  construc- 
tion. The  strain  sheets  show  the  stresses  to  which  the  various  parts  of 
the  bridge  will  be  subjected,  and  these  have  been  recomputed  in  this 
office. 

The  details  of  construction  are  not  given,  at  least  so  fsuc  as  oonoems 
the  superstructure,  but  the  specifications  seem  to  provide  all  that  is 
necessary  to  secure  a  proper  construction.  However,  detail  sheets 
should  be  prepared  after  the  contract  is  awarded  to  the  end  that  there 
be  no  serious  departure  from  the  general  design,  and  particularly  in  the 
areas  of  cross-section  and  arrangement  of  parts  entering  into  them,  as 
well  as  the  relations  of  the  parts  going  to  make  up  the  trusses. 

It  is  proposed  to  found  the  masonry  upon  a  timber  grillage  6  feet  in 
thickness,  resting  upon  piles  cut  off  at  a  depth  below  the  surface  of 
the  water,  generally  of  16  feet,  the  spaces  between  and  about  the  piles 
being  compactly  filled  with  riprap  before  they  are  cut  off.  This  is  the 
most  objectionable  feature  of  the  whple  design,  and  unless  the  work  be 
done  with,  absolute  fidelity  the  res^tjs  might  be  serious.  The  addi- 
tional cost  involved  in  founding  the  masonry  at  a  considerably  greater 
depth  is  so  great  that  it  is  doubtful  if  the  amount  of  funds  available 
would  suffice  to  construct  the  bridge,  and  if  it  be  required  that  this 
additional  depth  be  attained  the  condition  may  prevent  its  early  con- 
strnction. 

The  prevalent  desire  upon  the  part  of  the  people  of  the  city  of  De- 
troit that  the  bridge  be  built  as  soon  as  possible  is  so  great  that  I  am 
reluctant  to  interpose  such  a  condition.  However,  it  is  a  design  I 
would  not  ])er8onally  propose,  and  I  therefore  find  myself  unable  to  rec- 
ommend that  it  be  specifically  approved.  If  the  city  can  nevertheless 
be  permitted  to  proceed  with  the  work,  under  the  consideration  that 
it  is  the  money  of  the  city  and  not  that  of  the  Government  that  is  in- 
volved, and  that  it  is  the  city  of  Detroit  and  not  the  United  States 
which  takes  all  the  chances,  then  the  proposed  foundation  may  be  ap- 
proved. I  do  not  mean  to  assert  that  the  foundations  if  built  as  pro 
posed  would  be  sure  to  fail,  or  even  that  the  chances  are  largely 
against  their  success,  but  I  do  not  think  they  are  designed  with  sufii- 
cient  assurance  of  stability  to  justify  me  in  making  a  specific  recom- 
mendation that  they  be  approved,  althoughif  faithfully  built  as  designed 
I  think  the  chances  are  that  they  would  prove  to  be  sufficient. 

8.  Specifications. — The  specifications  are  general  in  their  nature,  but 
seem  to  be  sufficient,  if  faithfully  observed,  to  provide  for  all  contingen- 
cies. 

9.  Data, — Section  8  of  the  act  provides  that  before  commencing  work 
on  the  bridge  certain  data  shall  be  submitted  by  the  municipal  authori- 
ties to  the  Secretary  of  War.  These  appear  to  have  been  furnished,  and 
include — 

A  design  and  drawing  of  the  proposed  bridge  and  piers. 

A  map  of  the  location,  giving  for  the  space  of  one-half  mile  on  each 
side  of  the  proposed  location  the  topography  of  the  banks  of  the  river, 
the  shoreline  (which  because  of  the  freedom  from  freshets  is  always 
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practically  the  same),  the  directioQ  of  the  carreut  in  the  navigable  chan- 
nel, and  the  soundings. 

A  cross-section  of  the  stream  along  the  line  of  the  proposed  location. 

In  addition  to  the  foregoing,  there  is  supplied  from  this  office  an  ox- 
tract  from  the  published  lake  survey  chart  of  Detroit  Biver  apon  which 
is  indicated  in  red  the  line  of  the  prosposed  bridge. 

10.  Finally. — I  have  been  in  great  doubt  as  to  the  amount  of  detail 
desired  in  this  report,  as  well  as  concerning  the  character  of  the  ap- 
proval required  by  the  act.  Is  it  to  be  limited  to  the  location  of  the 
bridge,  the  draw-span,  its  length,  and  mode  of  operating  it;  the  height 
of  the  bridge  above  the  surface  of  the  river,  and  the  location  of  the 
])iers  in  their  relation  to  the  current,  but  without  reference  to  any  of  the 
details  of  construction  t  Or  is  it  to  be  more  specific,  and  apply  as  well 
to  all  the  details  of  constructioa  t  It  seems  to  me  that  the  law  only  con- 
templates the  former,  and  with  that  understanding  I  recommend  ap- 
proval, leaving  to  the  city  of  Detroit  all  responsibility  for  the  details  of 
construction. 

The  papers  referred  to  me  are  herewith  respectfully  returned. 

All  of  which  is  respectfully  submitted. 

O.  M.  PoE, 
Lieut  Ool,  of  Engineers^ 
Bvt  Brig.  Oen.  U.  8.  A. 

The  Ohibf  of  Engineers,  U.  S.  A. 


LETTER  OF  THE  OHIEF  OF  ENGINEERS. 

OFPIGB  OF  THE  CHIEF  OF  ENGINEERS, 

United  States  Army, 
Washington^  D.  0.,  June  17, 1887. 

Sir:  Acknowledging  the  receipt  of  the  papers  in  the  case  of  the 
bridge  proposed  to  be  built  by  the  city  of  Detroit  under  the  provisions 
of  '*  An  act  to  provide  for  the  construction  of  a  bridge  across  the  west 
channel  of  the  Detroit  Eiver  to  connect  Belle  Isle  Park  with  the  main- 
land," approved  July  20, 1886,  which  were  returned  to  this  office  with 
approval  of  plans,  etc.,  by  the  Acting  Secretary  of  War,  dated  June  14, 
1887, 1  beg  leave  to  recommend  that  under  provisions  of  section  10  of 
the  act  above  mentioned  Lieut.  Ool.  O.  M.  Poe,  Corps  of  Engineers,  be 
appointed  by  the  Secretary  of  War  to  supervise  and  personally  examine 
the  construction  of  said  bridge. 

Very  respectfully,  your  obedient  servant, 

Ohas.  W.  Raymond, 
Acting  Chief  of  Engineers. 

Hon.  William  0.  Bndicott, 

Secretary  of  War. 

[First  indorsement.] 

War  Department,  June  18, 1887. 

Approved. 

By  order  of  the  Acting  Secretary  of  War: 

John  Tweedale, 

Chief  Clerk. 
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letter  of  the  chief  op  engineers. 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washingtonj  D.  C,  June  23, 1887. 

Sir  :  By  direction  of  the  Secretary  of  War,  you  are  hereby  appointed, 
under  the  provisions  of  section  10  of  ^^An  act  to  provide  for  the  con- 
struction of  a  bridge  across  the  west  channel  of  the  Detroit  Elver  to 
connect  Belle  Isle  Park  with  the  mainland,"  approved  July  20, 1886, 
^'  to  supervise  and  personally  examine  the  construction  of  said  bridge.'^ 
The  inclosed  copy  of  a  letter  from  the  Acting  Chief  of  Engineers  to  the 
Acting  Secretary  of  War,  dated  17th  instant,  with  approval  indorsed 
thereon,  is  furnished  for  your  information  and  guidance. 

You  are  requested  to  call  upon  the  city  authorities  of  Detroit  for  a 
copy  of  the  approved  plan  and  location  of  the  bridge. 
By  command  of  Brigadier-Grcneral  Duane. 
Very  respectfully,  your  obedient  servant, 

Jas.  0.  Post, 

Major  of  Engineers. 
Lieut.  (3ol.  O.  M.  Poe, 

Corps  of  Engineers. 
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international  bridge  of  the  SAULT  SffE.  MARIE  BRIDGE  COMPANY 

across  sainte  mahie  river,  authorized  by  act  of  congress 
approved  july  8,  1882. 

Detroit,  Mackinac  and  Marquette  Bailroad  Company, 

President's  Office, 
Detroit  J  Mich.j  March  8,  1887. 

Dear  Sir  :  Mevssrs.  Strong  and  Peterson,  representing  our  Sault  Ste. 
Marie  Bridge  Company,  go  to  Washington  to  lay  before  you  the  plans 
which  have  been  made  by  Mr.  Peterson,  our  chief  engineer,  for  the  build- 
ing of  the  iuternational  bridge  over  the  Sault  River,  in  accordance  with 
the  aet  of  Congress,  viz : 

Public— No.  155. 

An  act  to  authorize  the  coiiHtniction  of  a  railroad  bridge  across  the  Saints  Marie 
River. 
Approved  July  8,  1882. 

Under  that  act  the  plans  of  the  bridge  have  to  be  submitted  to  yon 
for  your  approval. 

Will  you  kindly  give  the  matter  your  attention,  so  that  we  may  pro- 
ceed with  the  building  of  the  bridge  without  delay,  and  oblige. 
Yours,  very  respectfully, 

James  McMillan, 
President  The  Sault  Ste.  Marie  Bridge  Company, 

Hon.  William  C.  Endicott, 

Secretary  of  War. 

[First  IndorBoment.] 

Office  of  Chief  of  Engineers, 

U.  S.  Army, 
March  15,  1887. 

Respectfully  referred  to  Lieut.  Col.  O.  M.  Poe,  Corps  of  Engineers,  for 
examination  and  early  report. 
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Tlio  act  autboriziug  tbo  bridfje  may  be  found  ou  pages  369-^70  of 
Annual  Report  of  tbe  Cbief  of  Engineers  for  1883. 
By  command  of  Brigadier- General  Duane. 

John  G.  Parke, 
Colonel  of  EngineerSy 
Bvt.  Maj.  Gen.y  U.  /8^.  A. 

[Second  indorsement.] 

United  States  Engineer  Office, 

Detroit,  March  21, 1887. 

Bespectfally  returned  to  the  oflBce  of  tbe  Obief  of  Engineers,  with 
written  report  of  this  date. 

O.  M.  PoE, 
Lieut.  Col.  of  Engineers^ 
Bvt.  Brig.  Oen.,  U.  8.  A. 

(Third  indoraement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
March  26, 1887. 

Respectfully  returned  to  the  Secretary  of  War  with  report  of  Lieut. 
Col.  O.  M.  Poe,  Corps  of  Engineers,  to  which  attention  is  invited. 

It  is  suggested  that  the  bridge  authorities  be  furnished  with  copy 
of  Colonel  Poe'a  report,  and  that  they  be  requested  to  comply  with  tbe 
snggestions  contained  therein. 

J.  0.  Duane, 
Brig.  Oen,y  Chief  of  Engineers. 


bkport  op  lieutenant-colonel  o.  m.  poe,  corps  of  engineers, 
accompanying  second  indorsement  on  foregoing  communi- 
cation. 

United  States  Engineer  Office, 

Detroit,  Mich.,  March  21,  1887. 

Sir:  In  compliance  with  indorsement  dated  Office  Cbief  of  Engineers, 
U.  S.  Army,  March  15, 1887,  upon  communication  of  March  8, 1887,  ad- 
dressed by  Mr.  James  McMillan,  president  of  the  Sault  Ste.  Marie  Bridge 
Company  to  tbe  Secretary  of  War,  submitting  "plans  which  have  been 
made  •  •  •  for  tbe  building  of  the  international  bridge  over  tbe 
Sault  River,  in  accordance  with  the  act  of  Congress,^  viz : 

PUBUC— No.  155. 

An  act  to  authorize  the  constraction  of  a  railroad  bridge  across  the  Sainte  Marie 
Kiver. 
Approved  Jaly  8,  1882. 

I  have  the  honor  to  submit  tbe  following  report,  viz : 
(1)  The  act  referred  to  does  not  become  operative  until  *'  due  authority 
shall  have  been  given  to  any  person  or  corporation  by  tbe  Dominion  of 
Canada,  with  the  sanction  of  tbe  British  Government,  to  build  or  join  in 
the  building  of  a  bridge  for  such  purpose,  to  build  a  bridge  across  the 
Sainte  Marie  River,  at  or  near  tbe  rapids  in  said  river.'' 

The  papers  referred  to  me  contain  no  evidence  of  tbe  required  author- 
ization.   It  is  possible  that  this  point  is  not  included  amongst  those 
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upon  which  a  report  is  expected  from  me,  and  it  is  only  mentioned  in 
order  to  make  the  report  as  full  as  possible. 

.(2)  The  second  section  of  the  act  provider  that  "  it  shall  be  the  duty 
of  said  Sault  Sainte  Marie  Bridge  Company  before  entering  upon  the 
construction  of  said  bridge  to  submit  to  the  Secretary  of  War,  for  his 
approval,  a  drawing  and  description,  fully  showing  the  plan  and  loca- 
tion proposed  for  said  bridge.^ 

The  papers  referred  to  me  are  sufficient  to  show  the  proposed  loca- 
tion of  the  bridge,  but  they  can  not  be  considered  as  '<  fully  showing  the 
plan."  In  fact,  the  printed  specifications  indicate  that  the  plan  has  not 
yet  been  determined,  but  is  left  to  the  successful  bidder  for  the  work, 
subject  to  certain  conditions  therein  speci^ed. 

The  location  indicated  is  near  the  point  that  has  always  been  deemed 
the  least  objectionable  for  the  railroad  crossing,  and  in  my  opinion  may 
be  accepted.  It  crosses  one  corner  of  the  area  on  the  south  side  of  the 
canal  set  apart  for  light-house  purposes,  but  does  not  interfere  with  the 
building  akeady  erected.  The  canal  grounds  are  crossed  obliquely, 
thus  requiringa  larger  and  heavier  draw-bridge.  The  rapids  are  crossed 
some  distance  below  any  part  of  the  river  now  used  for  purposes  of 
navigation.    , 

The  plans  of  the  superstructare  are  not  given.  For  the  portion  of  the 
bridge  outside  the  limits  of  the  canal  grounds  the  specifications  may 
perhaps  be  considered  a  sufficient  compliance  with  the  provisions  of 
section  2  of  the  act,  but  since  the  portion  over  the  canal  is  to  be  operated 
under  the  supervision  of  the  Secretary  of  War  (sec.  3  of  the  act),  complete 
plans,  with  strain  sheets  and  method  of  revolving  the  draw-bridge,  should 
be  submitted.  In  this  connection  I  may  remark  that,  in  my  opinion, 
ample  steam-power  should  be  used  for  opening  and  closing  the  draw- 
bridge during  the  season  of  navigation,  to  the  end  that  the  least  possi- 
ble delay  and  inconvenience  shall  be  caused.  The  bridge  company  ap- 
pear to  have  the  right  of  way  over  the  canal  grounds  for  the  length  of 
the  draw-bridge  when  standing  at  right  angles  with  the  direction  of  the 
crossing,  that  is  to  say,  for  a  width  of  about  416  feet  in  the  direction  of 
the  canal,  with  the  proviso  "  that  the  rights  of  navigation  and  of  private 
parties  be  in  all  cases  respected  "  (sec.  5  of  the  act).  This  will  be  likely 
to  give  rise  to  questions  such  as  the  right  of  the  bridge  company  to  use 
the  canal  pier  within  this  limit  for  the  purpose  of  lauding  materials. 
This  seems  to  be  a  fVivorable  time  to  interpret  the  law,  before  any  ques- 
tions occur.  The  location  of  the  crossing  being  at  the  flarrow  part  of 
the  canal,  where  crowding  of  vessels,  resulting  in  "jams,"  is  not  at  all 
unusual,  it  would  seem  that  the  bridge  company  ought  not  to  have  the 
right  to  further  increase  the  difficulty  by  devoting  any  portion  of  it 
to  the  purpose  of  unloading  vessels.  It  is  possible  that  the  present 
regulations  for  the  government  of  the  canal  are  sufficient  to  prevent 
such  an  objectionable  course  upon  the  part  of  the  bridge  company,  but 
the  matter  should  be  determined,  with  all  the  authority  of  the  Secretary 
of  War,  prior  to  beginning  the  construction  of  the  bridge,  thus  avoid- 
ing collisions  between  the  navigation  interests,  supported  by  the  canal 
authorities  on  one  side  and  the  bridge  company  (or  their  contractors) 
on  the  other. 

In  conclusion,  I  recommend  that  the  proposed  location  of  the  crossing, 
as  shown  by  the  papers  referred  to  me,  be  approved,  but  that  approval 
of  the  plans  be  deferred  until  the  requirement  of  section  2  of  the  act  be 
complied  with,  by  submitting  full  plans  and  strain  sheets  of  that  portion 
of  the  bridge  over  the  c<anal,  together  with  a  method  of  operating  the 
draw-bridge  with  ample  steam-power. 
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The  papers  referred  to  me  (one  letter,  one  printed  speeifications,  and 
three  tausings)  are  herewith  respectfully  returned. 
Very  respectfully,  your  obedient  servant, 

O.  M.  PoE, 
Lieut  Col.  of  EngineerSj 
Bvt.  Brig.  Oen.j  U.  8.  A. 
To  the  Chief  op  Engineers,  U.  S.  A. 


LETTER  OF  THE  OHIBF  OF  ENGINEERS. 

QFFIOE  OF  THE  OHIEF  OF  ENGINEERS, 

United  States  Army, 
Washington,  2>.  0.,  April  1,  1887. 

Sir:  Referring  to  your  letter  to  the  Secretary  of  War  dated  March 
8, 1887,  requesting  approval  of  the  plans  for  the  proposed  bridge  over 
Ste.  Marie  Biver,  submitted  in  accordance  with  the  provisions  of  the 
act  of  July  8, 1882, 1  am  directed  to  inform  you  that  the  papers  were 
referred  to  Lieut.  Col.  O.  M.  Poe,  Corps  of  Engineers^  for  examination, 
and  have  been  returned,  with  a  report  dated  March  21,  1887,  a  copy  of 
which  is,  by  authority  of  the  Secretary  of  War,  transmitted  for  your 
information^  with  request  that  the  suggestions  contained  therein  be 
complied  with.  The  drawings,  etc.,  are  accordingly  herewith  returned. 
Very  respectfully,  your  obedient  servant, 

J.  C.  DUANE, 
Brig.  Oen.y  Chief  of  Engineers, 
James  McMillan,  Esq., 

President  Sault  Ste.  Marie  Bridge  Company. 


LETTER  OF  THE  PRESIDENT  OP  THE  SAULT  STE.  MARIE  BRIDGE 

COMPANY. 

The  Sault  Ste.  Marie  Bridge  Company, 

President's  Office, 
Detroit,  Mich.,  April  22,  1887. 

Sir:  Beferring  to  my  letter  to  you  of  March  8  ultimo,  requesting  ap- 
proval of  the  location  and  plans  for  the  proposed  bridge  over  the 
Sault  Ste.  Marie  Eiver,  and  to  General  Poe's  report  to  General  Duane, 
dated  March  21,  and  to  General  Duane's  letter  to  me  of  April  1,  I 
find  that  it  may  occupy  our  engineers  engaged  in  making  the  de- 
tailed plans  of  the  bridge  from  ten  days  to  two  weeks  longer  to  com- 
plete them.  We  will  then  submit  the  same  to  your  Department  without 
delay.  In  the  mean  time  it  would  be  of  great  assistance  in  facilitating 
our  preliminary  arrangements  for  construction  (which  for  such  works 
are  exceedingly  extensive  and  varipus)  if  the  Department  would  for- 
mally approve  of  the  location  of  the  crossing  as  recommended  in  the 
latter  part  of  General  Poe's  report,  as  follows : 

'^  In  conclusion,  I  recommend,"  etc. 

Bespectfully  urging  your  compliance  with  this  suggestion,  I  am, 
your  obedient  servant, 

James  McMillan, 
President  The  Sault  St^.  Marie  Bridge  Company. 

Hon.  William  G.  Endicott, 

Secretary  of  War. 
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I  First  indonemeiit.] 

Office  Chief  op  Engineers, 

U.  S.  Armt, 
April  28, 1887. 

Respectfally  referred  to  Lieut.  Ool.  O.  M.  Poe,  Corps  of  EngiDeers, 
for  report. 
To  be  retarned. 

By  command  of  Brig.  Gen.  Duane : 

Chas.  W.  Raymond, 

Major  of  Engineers. 

[Seeond  fndonemcnt] 

•    U.  S.  Engineer  Office, 

Detroit^  Mich.^  May  2, 1887. 

Respectfally  retarned  to  the  office  of  the  Chief  of  Engineers,  accom- 
panied by  a  written  report  of  even  date. 

O.  M.  PoE, 
Lieut  Col.  of  Engineers^ 
Bvt.  Brig.  Oen.j  V.  8.  A. 

[Third  IndorMmentJ 

Office  Chief  of  Engineers, 

U.  S.  Army, 

May  7, 1887. 

Respectfully  returned  to  the  Secretary  of  War,  inviting  attention  to 
the  accompanying  report  of  Lieut.  Col.  O.  M.  Poe,  Corps  of  Engineers, 
dated  the  2d  instant.  It  will  be  seen  that  Colonel  Poe  recommends 
approval  of  the  proposed  location  of  the  bridge,  but  calls  attention  to 
the  provisions  of  the  act  of  July  8,  1882,  authorizing  construction 
*»  whenever  due  authority  shall  have  been  given  to  any  person  or  cor- 
poration by  the  Dominion  of  Canada,  with  the  sanction  of  the  British 
Government,  to  build  or  join  in  the  building  of  a  bridge  for  such  pur- 
pose, to  buikl  a  bridge  across  the  Ste.  Marie  Liiver  at  or  near  the  rapids 
in  said  river,''  etc.,  which  provision,  so  far  as  is  shown  by  the  papers 
submitted,  has  not  been  complied  with. 

It  is  accordingly  recommended  that  the  attention  of  the  bridge  au- 
thorities be  called  to  the  subject,  and  that  they  be  required  to  file  with 
their  application  for  constructing  the  bridge,  in  duplicate,  the  necessary 
evidence,  duly  authenticated,  showing  that  the  authority  of  the  "  Do- 
minion of  Canada,  with  the  sanction  of  the  British  Government  to 
build  or  join  in  the  building  of  a  bridge,"  etc.,  has  been  obtained 

It  is  also  suggested  that  the  bridge  authorities  be  furnished  with  a 
copy  of  Colonel  Poe's  report. 

J.  C.  Duane, 
Brig.  Oen.j  Chief  of  Engineers. 


REPORT  OP  lieutenant-colonel  O.  M.  POE,  CORPS  OF  ENGINEERS, 
ACCOMPANYING  SECOND  INDORSEMENT  ON  FOREGOING  COMMUNICA- 
TION. 

United  States  Engineer  Office, 

Detroit,  Mich.y  May  2,  1887. 

Sir:  In  compliance  with  indorsement  d.ated  "Office  of  the  Chief  of 
Engineers,  April  28, 1887,"  on  a  letter  dated  April  22, 1887,  from  James 
McMillan,  esq.,  president  Sault  Ste.  Marie  Bridge  Company,  to  the  Sec- 
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retary  of  War,  requesting  approval  of  location  proposed  for  a  bridge 
across  St.  Mary's  Falls  Canal  and  Sault  Ste.  Marie  Eiver,  I  have  the 
honor  to  submit  the  following  report,  viz: 

In  my  report  of  the  21st  of  March,  1887, 1  recommended  approval  of 
the  proposed  location,  and  I  respectfully  renew  that  recommendation. 

I  infer  that  the  urgency  of  the  bridge  company  in  this  case  arises  from 
a  desire  to  land  materials,  etc.,  and  make  certain  preparations  at  St. 
Mary's  Falls  Canal  in  advance  of  the  formal  approval  of  plans  and  speci- 
fications. 

The  company,  through  their  chief  engineer,  P.  Alex.  Peterson,  esq., 
ai>plied  to  me,  under  ds^te  of  April  14, 18S7,  for  permission  to  use  a  por- 
tion of  the  northwestern  canal  pier  as  a  landing-place  for  materials  re- 
quired in  the  construction  of  the  substructure  of  the  bridge.  (See  copy 
herewith  marked  A.) 

Under  date  of  April  16, 1887,  Mr.  Peterson  was  informed  that  I  had 
not  received  official  information  that  the  Secretary  of  War  has  approved 
the  location  of  the  bridge,  or  that  he  had  sanctioned  beginning  the  work 
of  construction,  and,  under  the  circumstances,  declined  to  act  in  the 
matter.    (See  copy  herewith  marked  B.) 

In  this  connection  I  beg  leave  to  invite  attention  to  the  following  pro- 
visions of  the  act  of  Congress  approved  July  8, 1882,  authorizing  the 
construction  of  the  bridge  in  question,  viz: 

Be  it  enacted,  etCy  That  it  Bball  bo  lawful  for  tbe  Sault  Sainte  Marie  Bridge  Compauy, 
a  corporation  daly  organized  by  and  under  tbe  laws  of  the  State  of  Michigan,  when- 
ever due  authority  shall  have  been  given  to  any  person  or  corporation  by  tbe  Dominion 
of  Canada,  with  the  sanction  of  the  British  Government,  to  bnild  or  join  in  tbe  bnild- 
ing  of  a  bridge  for  sncb  purpose,  to  bnild  a  bridge  across  the  Sainte  Marie  River,  at 
or  near  the  rapids  in  said  river,  etc. 

From  the  foregoing  it  is  plain  that  certain  action  ^*by  the  Dominion 
of  Canada,  with  the  sanction  of  the  British  Government,"  is  necessary 
before  the  act  of  Congress  becomes  operative,  and  that  any  authoriza- 
tion to  begin  work  upon  the  bridge  prior  to  the  fulfillment  of  the  condi- 
tions prec^ent  would  be  illegal. 

I  have  not  received  any  information  as  to  whether  the  requisite  steps 
ID  the  matter  have  been  taken,  and  must  therefore  limit  myself  to  simply 
inviting  attention  to  the  important  conditions  imposed  by  the  act  of  Con- 
gress. 

In  case  the  Secretary  of  War  formally  approves  the  proposed  location 
of  the  bridge,  I  request  that  I  be  officially  informed  of  the  fact,  and  also 
whether  such  approval  carries  with  it  permission  for  the  bridge  com- 
pany to  enter  upon  the  canal  grounds  and  begin  the  work  of  construc- 
tion, either  in  the  necessary  preparations  (such  as  landing  material, 
plant,  etc.),  or  in  the  more  advanced  stages. 

I  am,  sir,  very  respectfully,  your  obedient  servant, 

O.  M.  PoE, 
Lieut  Col.  of  Engineers, 
Bvt,  Brig,  6en,j  (J,  8.  A, 
The  Chief  of  Engineers,  U.  S.  A. 


letter  of  the  8e0betabt  of  wab. 

War  Department, 
Washington  City,  May  14,  1887. 

Sir  :  In  connection  with  previous  correspondence  on  the  subject  of 
the  location  and  plans  for  the  proposed  bridge  to  be  constructed  by  the 


n:  I 
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Saalt  Saiute  Marie  Bridge  Company,  over  the  Sault  Sainte  Marie  Eiver, 
the  Department  is  in  receipt  of  your  letter  of  the  22d  ultimo,  request- 
ing my  approval  of  the  location  of  the  crossing,  pending  the  completion 
of  detailed  plans  of  the  proposed  bridge. 

In  reply  I  beg  to  inclose  a  copy  of  a  report  of  the  2d  instant  on  the 
subject  with  its  inclosures,  from  Lieut.  Ool.  O.  M.  Poe,  Corps  of  Engi- 
neers, who  recommends  approval  of  the  location  in  question,  but  invites 
attention  to  the  provisions  of  the  act  of  July  8, 1882,  which  authorize 
the  construction  of  the  bridge  '*  whenever  due  authority  shall  have  been 
given  to  any  person  or  corporation  by  the  Dominion  of  Canada,  with 
the  sanction  of  the  British  Government,  to  build  or  join  in  the  building 
of  a  bridge  for  such  purpose,  to  build  a  bridge  across  the  Sainte  Marie 
River,  at  or  near  the  rapids  in  said  river,"  eto. 

In  wilt  be  seen  that  any  authorization  to  begin  work  upon  the  bridge 
prior  to  the  fulfillment  of  the  conditions  imposed  would  be  inoperative, 
and  I  therefore  beg  to  request  that  you  will  furnish  this  Department 
with  the  necessary  evidence,  in  duplicate,  duly  authenticated,  showing 
that  the  authority  of  the  ^^  Dominion  of  Canada,  with  the  sanction  of  the 
British  Government,  to  build  or  join  in  the  building  of  a  bridge,''  etc., 
has  been  obtained. 

Upon  receipt  of  the  information  above  indicated,  the  matter  will  re- 
ceive the  prompt  action  of  the  Department. 
Very  respectfully, 

William  C.  Bndicott, 

Secretary  of  War. 

Jambs  McMillan,  Esq., 

President  Sault  Ste.  Marie  Bridge  Company^ 

Detroitj  Mich. 


LETTER  OF  THE  PRESIDENT  OF  THE  SAULT  STE.  MARIE  BRIDGE 

COMPANY. 

The  Sault  Ste.  Marie  Bridgb  Company, 

President's  Opfiob, 
Detroit^  Mich.^  May  17,  1887. 

Dear  Sir  :  I  am  in  receipt  of  your  letter  of  14th  instant,  *y,  inclos- 
ing copies  of  letters  from  General  Poe  in  regard  to  the  provision  of  the 
the  act  of  July  8, 1882,  which  reads : 

Whenever  due  authority  shall  have  been  given  to  any  person  or  corporation  by  the 
Domioion  of  Canada,  with  the  sanction  of  the  British  Qovemment,  to  build  or  join  in 
the  bailding  of  a  bridge  for  such  purpose,  to  build  a  bridge  across  the  Sainte  Marie 
River  at  or  near  the  rapids  in  said  river,  etc. 

In  reply  I  beg  to  say  that  I  am  informed  that  the  charter  of  the 
Sault  Ste.  Marie  Bridge  Company  of  Canada  might  have  been  disal- 
lowed by  the  British  Government  any  time  within  two  years  after  its 
passage  by  the  Canadian  Parliament.  When  a  bill  is  sanctioned  by 
the  Canadian  Governor  and  is  not  vetoed  or  disallowed  by  the  Impe- 
rial Government,  it  is  considered  as  sanctioned  by  the  British  Govern- 
ment. All  legislation  in  Canada  is  with  the  sanction  of  the  British 
Government.    No  formal  sanction  of  each  bill  is  required. 

A  copy  of  the  Canadian  act  sanctioning  the  building  of  this  biidge 
has  been  sealed  and  signed  by  the  secretary  of  state  of  Canada  and 
forwarded  the  Department. 
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I  trust  the  reqairemeuts  of  the  Department  have  now  been  fully 
complied  with. 

Very  respectfully, 

James  McMillan, 

President. 
Hon.  William  G.  Endioott, 

Secretary  of  War. 


letter  of  the  seobetary  of  war., 

War  Department, 
Wanhington  City,  June  28, 1887. 

Sir:  I  have  the  houor  to  inclose,  for  retention  by  the  Sanlt  Sainte 
Marie  Bridge  Company,  a  duly  executed  copy  of  the  instrument  ap- 
proving the  location  of  the  bridge  authorized  to  be  constructed  by  the 
company  across  the  Sainte  Marie  Biver,  at  or  near  its  rapids  in  Chip- 
pewa County,  Michigan,  under  the  provisions  of  an  act  of  Congress 
approved  July  8, 1882. 

Very  respectfully,  your  obedient  servant,  % 

William  C.  Endioott, 

Secretary  of  War. 
James  McMillan,  Esq., 

President  Sault  Sainte  Marie  Bridge  Compa/ny, 

Detroitj  Mich. 


lbtteb  of  the  president  of  the  sault  sainte  marie  bridge 

COMPANY. 

The  Sault  Sainte  Marie  Bridge  Cqmpant, 

President's  Office, 

Detroity  Mich.y  July  2, 1887. 

Dear  Sir:  I  have  the  honor  to  acknowledge  receipt  of  your  letter 
of  28th  June,  inclosing  a  duly  executed  copy  of  the  instrument  approv- 
ing the  location  of  the  Sault  Sainte  Marie  Bridge  Company's  bridge  by 
the  War  Department. 

I  beg  to  express  my  thanks  to  the  Department  for  the  satisfactory 
manner  in  which  this  matter  has  been  brought  to  a  conclusion. 
Very  respectfully, 

James  McMillan, 

Presidetit. 
Hon.  William  C.  Endioott, 

Secretary  of  War. 


letter  of  the  chief  of  engineers. 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  B.  C,  July  2,  1887. 

Sib  :  The  Secretary  of  War  has  approved  the  plan  and  location  sub- 
mitted by  ''  The  Sault  Sainte  Mario  Bridge  Company  "  for  the  bridge 
provided  for  by  ''An  act  to  authorize  the  construction  of  a  railroad 
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bridge  across  the  Saiute  Marie  Eiver,''  approved  July  8, 1882,  "  sub- 
ject to  the  condition,  however^  that  the  engineer  officer  in  charge  of  the 
district  within  which  the  bridge  is  to  be  erected  may  supervise  it«  con- 
struction so  far  as  may  be  necessary,  in  order  that  the  plans  approved 
by  the  Secretary  of  War  may  be  complied  with  and  the  bridge  built 
accordingly."  It  is  desired,  therefore,  that  you  exercise  the  required 
supervision  with  a  view  to  compliance  with  the  directions  of  the  War 
Department. 

Copies  of  the  approved  plans,  etc,  will  be  furnished  you  as  soon  as 
practicable. 
By  command  of  the  Acting  Chief  of  Engineers. 
Very  respectfully,  your  obedient  servant, 

Jas.  O.  Post, 

Major  of  Engineers. 
Lieut.  Col.  O.  M.  Poe, 

Corps  of  Engineers, 


WW  II. 

BRIDGE  OF  THE  NEBRASKA  RAILWAY  COMPANY  ACROSS  MISSOURI  RIVER 
AT  NEBRASKA  CITY,  AUTHORIZED  BY  ACT  OF  CONGRESS  APPROVED 
JUNE  4,  1872. 

New  York,  April  14, 1887. 

Dear  Sir:  I  herewith  submit  for  your  examination  and  approval 
the  plans  of  a  proposed  bridge  across  the  Missouri  River  at  Nebraska 
City,  Nebr.,  to  be  built  by  the  Nebraska  Railway  Company  under 
authority  granted  by  an  act  of  Congress  approved  June  4, 1872. 
1  am,  very  respectfully,  yours, 

Geo.  S.  Morison, 
Chief  Engineer  Nebraska  City  Bridge, 
Hon.  William  C.  Endicott, 

Secretary  of  War. 

P.  S. — Accompanying  this  letter  are  the  following  papers : 

(1)  A  copy  of  the  certificato  of  iucorporation  of  the  Midland  Pacific  Railway  Com- 
pany, certified  by  the  Secretary  of  State  of  the  State  of  Nebraska. 

(2)  Copy  of  articles  of  incorporation  of  the  Midland  Pacific  Railroad  Company, 
certified  by  the  Secretary  of  state  of  the  State  of  Nebraska. 

(3)  Copy  of  the  articles  of  asociation  of  the  Brownville.  Fort  Kearney  and  Pacific 
Railroad  Company,  certified  by  the  secretary  of  state  of  tne  State  of  Nebraska. 

(4)  Copy  of  articles  of  consolidation  between  the  Brownville,  Fort  Kearney  and 
Pacific  Railroad  Company  and  the  Midland  Pacific  Railway  Company,  certified  by 
the  Secretary  of  Stat-e  of  th«  State  of  Nebraska. 

(5)  Copy  of  the  minutes  of  stockholders'  meetings  of  the  Midland  Pacific  Railway 
Company  and  the  Brownville,  Fort  Kearney  and  Pacific  Railroad  . Company,  show- 
ing election  of  the  first  board  of  directors  of  the  consolidated  Nebraska  Railway  Com- 
pany, certified  by  the  secretary  of  the  Nebraska  Railway  Company. 

(6)  Copy  of  minutes  of  the  directors'  meeting  of  the  Nebraska  Railway  Company, 
held  June  28,  1886,  at  which  ofticers  were  elected.  Certified  by  secretary  of  the  Ne- 
braska Railway  Company. 

(7)  Copy  of  assignment  of  the  Nebraska  City  Bridge  Company  to  the  Nebraska 
Railway  Company,  certified  by  secretary  of  the  Nebraska  Railway  Company. 

(8)  Copy  of  minutes  of  directors'  meeting  hold  April  2,  1887,  accepting  assignment 
from  the  Nebraska  City  Bridj^o  Company;  act  of  Congress  and  transfer  of  rights 
under  same  by  the  Nebraska  City  Bridge  Company,  certfied  by  the  secretary  of  the 
NobraHka  Kail  way  Company. 

(9)  Plan  showing  location  of  proposed  bridge. 

(10)  Elevation  and  plan  of  proposed  bridge. 

Numbers  \)  and  10  aie  in  the  form  of  triplicate  blue  pffnts. 


j.(jH^"-i>^-- 
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[Vint  indonemeni.] 

War  Department, 
Judgb-Advooate-General^s  Office, 

Washington,  J).  C,  AprH  23, 1887. 

Respectfully  retarned  to  the  Secretary  of  War. 

In  the  matter  of  the  Nebraska  Eailway  Company,  submitting  to  the 
Seci'etary  of  War  for  his  examination  and  approval  certain  papers  and 
plans  relating  to  a  proposed  bridge  across  the  Missouri  Biver  at  Ne- 
braska City,  Mo.,  to  be  built  under  the  authority  granted  by  the  act  of 
Congress  approved  June  4, 1872^  the  following  additional  papers  are  re- 
quired under  the  rule  of  the  War  Department,  viz : 

(1)  A  copy  of  the  articles  of  incorporation  of  the  Nebraska  City  Bridge  Company, 
dnly  authenticated  under  seal  by  the  Secretary  of  State  of  the  State  of  Nebraska. 

(2)  A  duly  authenticated  copy  of  the  minutes  of  the  organization  of  the  Nebraska 
City  Bridge  Company  and  a  copy  of  its  acceptance  of  the  provisions  of  the  act  of 
Congress  of  June  4,  lti7^,  together  with  a  duly  authenticated  copy  of  the  minutes  of 
said  company  showing  -the  names  of  its  officers  on  the  date  of  the  assignment  of  its 
charter  to  the  Nebraska  Railway  Company. 

(3)  A  copy  of  the  assignment,  etc.,  of  the  Nebraska  City  Bridge  Company  to  the 
Nebraska  Railway  Company,  authenticated  under  the  seal  of  the  County  Clerk  or 
other  authority  by  whom  the  original  was  recorded  in  the  records  of  the  county.  If 
no  such  record  was  made,  then  a  copy  duly  verified  and  sworn  to  before  some  officer 
having  a  seal  and  authority  to  administer  oaths  should  be  furnished.  The  copy  fur- 
nished by  the  secretary  of  the  Nebraska  Railway  Company  is,  in  the  opinion  of  this 
office,  not  proper  evidence  of  the  assignment  by  the  Nebraska  City  Bridge  Company. 

Mr.  Morison,  the  chief  en^neer,  who  spbmitted  the  papers  in  this 
case,  waSy  at  his  request,  furnished  with  a  list  of  the  additional  papers 
required. 

G.  NOSMAN  Leibeb, 
AcHng  Judge- Advocate- Oeneral. 

[Seoond  indorsemeiit.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
Jtme  7,  1887. 

Respectfully  returned  to  the  Secretary  of  War,  inviting  attention  to 
the  accompanying  report  of  Lieut.  Ool.  O.  R.  Suter,  Corps  of  Engineers, 
from  which  it  appears  that  the  requirements  of  the  act  of  June  4, 1872, 
authorizing  the  construction  of  the  bridge  '^  are  met  in  all  particulars 
except  the  height,''  which  seems  to  have  been  based  upon  inaccurate 
data  as  regards  extreme  high-water  mark  at  its  proposed  site,  which 
should  be  509.94  feet  instead  of  508  feet,  as  assumed  by  the  bridge  com- 
pany, thus  making  the  height  of  the  proposed  bridge  48.06  feet  instead 
of  50  feet  above  extreme  high  water,  as  required  by  the  law.  Colonel 
Suter  adds:  "With  this  exception  the  requirements  of  the  law  are" 
•  •  •  "  executed,  and  it  is  considered  that  the  bridge  built  as  pro- 
posed will  not  offer  any  undue  obstruction  to  navigation." 

It  is  suggested,  in  view  of  the  fact  that  the  provisions  of  the  law  have 
not  been  complied  with,  that  the  plan  of  the  bridge  be  returned  to  the 
bridge  authorities,  with  the  request  that  they  be  made  to  conform  to  the 
requirements  above  indicated. 

J.  C.  Duane, 
Brig.  Oen.,  Chief  of  Engineers. 

ENO  88—155 
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[Third  indonement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
June  15,  1887. 

Respectfully  returned  to  the  Secretary  of  War,  through  the  Acting 
Judge-Advocate  General,  U.  S.  Army. 

The  papers  as  now  presented  are  believed  to  fulfill  the  requirements 
of  the  case,  and  are  recommended  for  approval. 

Chas.  W.  Raymond, 
Acting  Chief  of  Engineers, 

[Fourth  indorsement.] 

War  Department, 
Judge-Advocate  General's  Office, 

WashingtoUj  D.  C,  June  16,  1887. 

Respectfully  returned  to  the  Secretary  of  War,  with  instrument  of 
approval  by  the  Secretary  of  War,  of  the  plan  and  design  of  the  bridge, 
and  map  of  location,  submitted  by  the  Nebraska  Railway  Company, 
prepared  in  duplicate. 

G.  Norman  Leiber, 
Acting  Judge-Advocate  OenercU, 


letter  of  the  chief  of  engineers. 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washit^tonj  D.  C,  July  9, 1887. 

Sir  :  The  Secretary  of  War  has  approved  the  plan  and  location  sub- 
mitted by  the  Nebraska  Railway  Company  for  the  bridge  provided  for 
by  "An  act  authorizing  the  construction  of  a  bridge  across  the  Missouri 
River,  opposite  to  or  within  the  corporate  limits  of  Nebraska  City, 
Nebraska,"  approved  June  4,  1872,  "subject  to  the  condition,  however, 
that  the  engineer  officer  of  the  United  States  Army  in  charge  of  the 
district  within  which  the  bridge  is  to  be  erected,  may  supervise  its  con- 
struction, so  far  as  may  be  necessary,  in  order  that  the  plans  approved 
by  the  Secretary  of  War  shall  be  complied  with  and  the  bridge  built 
accordingly."  It  is  desired,  therefore,  that«you  exercise  the  requisite 
supervision  with  a  view  to  compliance  with  the  directions  of  the  Secre- 
tary of  War. 

The  inclosed  blue  prints,  showing  approved  plan  and  location  of  the 
bridge,  are  transmitted  for  your  information. 

By  command  of  Brig.  Gen.  Duaue. 

Very  respectfully,  your  obedient  servant, 

Jas.  C.  Post, 
Major  of  Engineers. 

Lieut.  Col.  C.  R.  Suter, 

Corps  of  Engineers. 
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W  W   12. 
COMBINED  RAILWAY  AND  WAGON  BRIDGE  OF  THE  OMAHA  AND  COUNCIL 

bluffs  railway  and  bridge  company,  across  missouri  river  be- 
tween  omaha,  nebraska,  and  council  bluffs,  iowa,  authorized 
by  act  of  congress  approved  march  3, 1887. 

War  Department, 
Washington  City.,  June  3, 1887. 

Sir:  Eeferring  to  yoar  letter  of  April  11,  submittiug  plans  for  the 
proposed  bridge  across  the  Missoari  between  Omaha  and  Council  Bluffs, 
under  the  act  approved  March  3,  1887,  I  have  the  honor  to  inform  you 
that  Mr.  Endicott,  Secretary  of  War,  has  taken  the  opinion  of  the  At- 
torney-General in  regard  to  the  kind  of  bridge  that  is  required  by  the 
act.  The  opinion  of  the  Attorney-General,  which  agrees  with  the  vi^ws 
of  the  Secretary  of  War,  is  that — 

It  was  the  evident  intention  of  CoDgrcss  that  the  bridge  should  be  maintained  as 
much  for  the  transit  of  railway  trains  as  for  any  other  kind  of  carriages  or  cars  upon 
payiog  lawful  tolls. 

To  allow  a  bridge  to  be  built  not  adapted  for  the  use  of  railway  compauies  entitled 
to  use  it|  would  be  to  defeat  the  obvious  intention  of  Congress. 

The  plans  presented  by  you  are  for  a  highway  bridge  and  can  not 
therefore  be  approved. 

Very  respectfully,  your  obedient  servant, 

S.  V.  Ben^t, 
Brig.  Oen.j  Chief  of  Ordnance 
and  Acting  Secretary  of  War. 

Mr.  John  T.  Stewabt, 

President  Omaha  and  Council  Bluffs  Railway  and 

Bridge  Company j  Omaha j  Nebraska. 


opinion  of  the  attobney-genebax  of  the  united  states. 

Department  of  Justice, 
.^  Washington^  June  2,  1887. 

Sib  :  An  opinion  is  asked  on  the  point  whether  the  plans  for  the 
bridge  authorized  by  the  act  approved  March  3,  1887,  entitled  "An  act 
authorizing  ithe  construction  of  a  bridge  across  the  Missouri  Eiver  be- 
tween the  cities  of  Omaha,  Nebraska,  and  Council  Bluffs,  Iowa,  and  for 
other  purposes,''  can  be  properly  approved  by  the  Secretary  of  War 
unless  they  provide  for  a  structure  of  strength  sufficient  to  bear  trains 
of  cars  drawn  by  locomotives. 

It  seems  clearly  the  intention  of  Congress  that  the  bridge  provided 
for  shall  be  built  in  such  a  way  as  to  accommodate  all  sorts  of  land- 
carriage  and  traffic. 

A  combined  railway  and  wagon  bridge,  for  the  safe  and  convenient  passage  of 
wi^ons,  carriages,  stock,  steam,  cable,  and  street  cars,  foot-passengers,  and  all  road 
travel. 

It  was  the  evident  intention  of  Congress  that  the  bridge  should  be 
maintained  as  much  for  the  transit  of  railway  trains  as  for  any  other 
kind  of  carriages  or  cars  upon  paying  the  lawful  tolls. 
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To  allow  a  bridge  to  be  bailt  not  adapted  for  the  use  of  railway  com- 
panies entitled  to  use  it  would  be  to  defeat  tbe  obvious  intention  of 
Congress. 

Very  respectfully  yours, 

A.  H.  Garland, 
Attorney-  Oeneral 
The  Secretary  of  War. 


LETTER  OF  THE  PRESIDENT  OP  THE  OMAHA  AND  COUNCIL  BLUFFS 

RAILWAY  AND  BRIDGE  COMPANY. 

Council  Bluffs,  Iowa,  June  8, 1887.  . 

Sir:  In  accordance  with  tbe  terms  of  our  petition,  forwarded  to  you 
on  tbe  7tb  instant  per  telegraph,  a  copy  of  which  is  attached  hereto, 
we  desire,  through  our  chief  engineer,  Frank  D.  Moore,  esq.,  to  now 
present  to  you  our  amended  plans  of  a  combined  railway  and  wagou 
bridge,  to  be  constructed  and  maintained  across  the  Missouri  Biver 
between  the  cities  of  Omaha,  Kebr..  and  Council  Bluftis,  Iowa,  and 
we  give  you  this  further  assurance  tnat  in  case  the  plans  and  loeatiou 
of  our  combined  railway  and  wagon  bridge  are  by  you  approved,  that 
our  company  will  proceed  at  once  and  without  any  delay  to  construct 
said  bridge  according  to  said  amended  plans  as  now  presented  to  you. 
We  very  respectfully  ask  your  approval  thereof. 
Omaha  and  Council  Bluffs  Railway  and  Bridge  Company, 

By  Jno.  T.  Stewart, 

President 
Attest : 

Geo.  F.  Wright, 

l^cretary. 
Hon.  William  C.  Endicott, 

Secretary  of  War. 


[First  indorsement.] 

War  Department,  Jutie  14, 1887. 

Eespectfully  referred  to  the  Chief  of  Engineers  for  report. 
By  order  of  the  Acting  Secretary  of  War. 

John  Tweedale, 

Chief  Clerk. 

fSeoond  indorsement] 

Office  Cheep  op  Engineers, 

U.  S.  Army, 
June  17,  1887. 

Eespectfully  returned  to  the  Secretary  of  War,  throngh  the  Actiuj 
Judge-Advocate-General,  U.  S.  A. 

The  ameuded  phius  for  the  proposed  bridge  of  the  Omaha  and  Conncil 
Bluffs  Railway  and  Bridge  Company  across  the  Missouri  River  are madc^?^^ 
to  comply  with  the  requirements  of  the  act  of  March  3,1887,  and  are  ins- 
accordance  with  the  opinion  of  the  Attorney-General  dated  June  2, 1887^- 
herewith,  being  designed  for  a  combined  railway  and  wagon  bridge^ 
No  change  has  been  made  in  the  length  of  the  spans,  location  of  piers^ 
height  above  water,  or  other  general  features  of  the  bridge  affecting 
navigation  as  shown  in  the  original  papers,  except  by  the  adoption  of  a 
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lighter  grade  down  from  the  level  part  over  the  channel.    The  height  of 
the  span  next  the  Council  Bluffs  shore  has  been  slightly  increased. 

The  modified  specifications  are  herewitb. 

In  the  opinion  of  this  office  the  plans  now  submitted  comply  with  the 
requirements  of  the  law  so  far  as  the  interests  of  navigation  are  con- 
cerned, and  may  be  approved  by  the  Secretary  of  War. 

•  •  •  •  .#  •  • 

Ohas.  W.  Raymond, 

Acting  Chief  of  Engineers. 

[Third  indorMment] 

Wab  Department, 
JxjDOE- Advocate- General's  Office, 

Washington,  D,  0.,  June  21, 1887. 

BespectfuUy  returned  to  the  Secretary  of  War,  with  formal  instrument 
for  his  approval  (prepared  in  duplicate)  of  the  plan  and  map  of  the  lo- 
cation of  the  proposed  bridge  across  the  Missouri  Eiver,  submitted  by 
the  Omaha  and  Gonncil  Bluffs  Bailway  and  Bridge  Company. 

G.  NOBMAN  LeIBEB. 

Acting  Judge- Advocate- Oeneral. 


letteb  of  the  secbetabt  of  wab. 

Wab  Depabtment, 
Washington  Oity^  July  19, 1887. 

Sib  :  I  have  the  honor  to  inclose  for  retention  by  the  Omaha  and 
Council  Blnffis  Bailway  and  Bridge  Company  a  duly-executed  copy  of 
an  instrument  approving  the  location,  as  shown  on  the  accompanying 
maps,  of  a  bridge  authorized  to  be  constructed  by  said  company  across 
the  Missouri  Biver  between  the  cities  of  Omaha,  Nebr.,  and  Council 
BlcdOb,  Iowa,  under  the  provisions  of  an  act  of  Congress  approved 
March  3, 1887. 

Very  respectfully,  your  obedient  servant, 

William  C.  Endicott, 

Secretary  of  War. 
Gborob  F.  Wright,  Esq., 

Secretary  Omaha  and  VouncU  Bluffs  Bailway  and  Bridge  Company, 

Omaha,  Nebr. 


letter  09  the  chief  of  engineers. 

Office  of  the  Chief  of  Engineebs, 

United  States  Abmy, 
Washington,  D.  C,  July  26, 1887. 

Sib  :  The  Secretary  of  War  has  approved  the  plan  and  location  sub- 
mitted by  the  Omaha  and  Council  Bluffs  Bailway  and  Bridge  Company 
for  the  bridge  provided  for  by  *'An  act  authorizing  the  construction  of 
a  bridge  across  the  Missouri  Biver  between  the  cities  of  Omaha,  Nebr., 
and  Council  Bluffs,  Iowa,  and  for  other  purposes,'^  approved  March  3, 
1887,  subject  to  "the  express  conditions  following:'' 

(I)  That  said  bridge  ahaU  be  erected  strictly  in  accordance  with  the  plan  and  lo- 
cation hereby  approved  and  the  provisions  of  the  act  of  CongreAS  anthorizing  its 
ooDstraotion. 
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(2)  That  should  any  chaoge  be  made  in  the  plan  of  said  bridge  during  the  progreas 
of  the  work  thereon,  such  change  shall  be  subject  to  the  approval  of  the  Secretary 
of  War. 

(3)  That  the  engineer  oflScer  of  the  United  States  Army  in  charge  of  the  district 
within  which  the  bridge  is  to  be  erected  may  snpenrise  its  constrnction  so  far  as  may 
be  necessary  in  order  that  the  plans  approved  by  the  Secretary  of  War  may  be  com- 
plied with  and  the  bridge  built  accordingly. 

It  is  desired,  therefore,  that  yoa  exercise  the  reqaisite  supervision 
with  a  view  to  compliance  with  the  directions  of  the  Secretary  of  War. 
Copies  of  the  approved  plans,  etc,  will  be  furnished  yon  as  soon  as 
practicable. 
By  command  of  Brigadier-General  Duane : 
Very  respectfully,  your  obedient  servant, 

Jas.  O.  Post, 
Major  of  Engineers. 
Lieut  Col.  C.  B.  Sutbb, 
Corps  of  Engineers. 


WW  13. 

BRIDGE  OP  THE  NEW  YORK  AND  LONG  ISLAND  BRIDGE  COMPANY  ACROSS 
THE  EAST  RIVER  BETWEEN  THE  CITY  OF  NEW  YORK  AND  LONG  IS- 
LAND, AUTHORIZED  BY  ACT  OF  CONGRESS  APPROVED  MARCH  3,  1887. 

New  York,  July  29, 1887. 

Sir  :  The  New  York  and  Long  Island  Bridge  Company  respectfully 
applies  for  the  approval  of  the  Secretary  of  War  of  their  plans  for  a 
bridge  across  the  East  River  between  New  York  City  and  Long  Island, 
which  plans  are  herewith  submitted  in  duplicate.  A  copy  of  the  act  of 
incorporation  or  charter  of  the  company,  passed  by  the  legislature  of 
the  State  of  New  York  in  the  year  1867,  and  the  several  acts  amenda- 
tory thereto,  as  well  as  the  act  of  Congress  (Chapter  334,  Laws  of  1886 
and  1887),  are  also  herewith  submitted. 

Tinder  these  acts  this  company  was  incorporated,  and  a  copy  of  the 
minutes  of  the  organization  of  the  company  is  also  herewith  submitted ; 
also  extracts  from  the  company's,  minutes,  showing  the  names  of  the 
present  officers  of  the  company  and  the  acceptance  by  the  company  of 
the  provisions  of  the  act  of  Congress,  all  properly  authenticated. 
Very  respectfully, 

C.  A.  Trowbridge, 
President  of  the  New  ¥orJc  and  Long  Island  Bridge  Coinpany. 

B.  MgGraham, 

Secretary. 
Hon.  Secretary  op  War. 

[First  indoTB6meiit.1 

Office  Chief  of  Engikeebs, 

TJ.  S.  A3MT, 
August  8,  1887. 
Respectfully  returned  to  the  Secretary  of  War.  The  only  plans  and 
drawings  for  the  bridge  in  question  received  at  this  office  were  trans- 
mitted by  Mr.  Thomas  Rainey  December  14,  1886,  before  the  act  au- 
thorizing the  bridge  was  passed  by  Congress.  These  are  presumed  to 
be  the  plans  referred  to  within,  and  they  are  submitted  herewith. 


•»  -  ••■V\ 
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The  act  of  March  3,  1887,  providiDg  for  the  bridge,  requires  that  it 
"Bhall  be  constructed  at  right  angles  with  the  channels  of  said  river, 
the  piers  or  abutments  to  be  constructed  on  the  land  side  of  the  harbor 
or  pier  lines  established  by  law ;  such  bridge  shall  be  not  less  than  150 
feet  elevation  above  mean  high  water  at  the  middle  of  each  channel  of 
the  river,  and  no  part  of  the  lower  chord  of  the  channel  span  less  than 
142  feet  above  mean  high  water.'' 

The  plans  are  too  indefinite  to  indicate  clearly  that  the  above  require- 
ments have  been  complied  with.  Neither  does  the  map  comply  with 
the  requirements  of  section  4  of  the  act  for  "a  detailed  map  of  the  river 
at  the  proposed  site  of  the  bridge  and  for  the  distance  of  a  mile  above 
and  below  the  site,  exhibiting  the  depths  at  low  and  high  tide  and  cur- 
rents at  all  points  of  the  same,"  etc. 

The  drawings  should  also  be  furnished  in  duplicate. 

It  is  therefore  suggested  that  they  be  returned  to  the  bridge  authori- 
ties, with  request  that  the  omissions  be  supplied  and  that  duplicates  be 
sabmitted. 

Ohas.  W.  Raymond, 
Acting  Chief  of  Engineers, 

[Second  indoTsement.] 

Office  Chief  of  Enginbbbs, 
^  U.  8.  Army, 

August  24,  1887. 

Respectfully  returned  to  the  Secretary  of  War  through  the  Acting 
Judge-Advocate  General,  U.  S.  Army. 

The  accompanying  drawings,  in  duplicate,  showing  plan  and  location 
of  the  proposed  bridge  of  the  New  York  and  Long  Island  Bridge  Com- 
pany, are  in  accordf.iice  with  the  requirements  of  the  *'  act  authorizing 
the  construction  of  a  bridge  across  the  East  River  becween  the  city  of 
New  York  and  Long  Island,^  approved  March  3,  1887,  and  are  recom- 
mended for  approval. 

Chas.  W.  Raymond, 
Acting  Chi^f  of  Engineers. 

[Third  indorsement.] 

Wab  Depabtment, 
Judge-Advocate-Genebal's  Office, 

Washington^  D.  0.,  August  27,  1887. 

Respectfully  returned  to  the  Secretary  of  War,  with  draught  of  instru- 
ment (in  duplicate),  for  formal  approval  by  the  Secretary  of  War  of  the 
plan  and  map  of  location  of  the  within-mentioned  bridge. 

Attention  is  invited  to  the  fact  that  the  accompanying  articles  of  in- 
corporation are  not  authenticated  by  the  seal  of  the  secretary  of  state 
of  the  State  within  which  the  bridge  is  located. 

G.  NOBMAN  LlEBEB, 

Acting  Judge- Advocate- OeneraL 


lettbb  of  the  sbobetaby  of  wab. 

Wab  Depabtment, 
Washington  Oiiy,  August  29,  1887. 

Sib  :  I  have  the  honor  to  inclose  an  instrument,  in  duplicate,  indicat- 
ing approval  by  this  Department  of  the  plans  and  location,  as  shown 
on  the  accompanying  tracings,  of  a  bridge  authorized  to  be  constructed 
by  the  New  York  and  Long  Island  Bridge  Company  across  the  East 
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Eiver,  between  the  city  of  Kew  York  and  Long  Island,  under  the  pro- 
visions of  an  act  of  Congress  approved  March  3, 1887. 

Plejise  have  these  papers  properly  executed  by  the  company  and  re- 
turned to  the  Department  for  completion. 

I  inclose  also  a  copy  of  the  articles  of  incorporation  of  your  company, 
furnished  in  compliance  with  the  rule  of  this  Department  of  July  31, 
1886,  with  request  that  the  same  be  properly  authenticated  under  the 
seal  of  the  secretary  of  state  of  the  State  of  New  York,  and  returned  to 
the  Department. 

Very  respectfully,  your  obedient  servant, 

R.  Macpeely, 
Acting  Secretary  of  War. 
0.  A.  Trowbredgb,  Esq., 

President  New  York  and  Long  Island 

Bridge  Company y  New  Torkj  N.  ¥. 


letter  of  the  chief  op  engineers. 

Office  op  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  D.  0.,  October  6^  1887. 

Sir:  The  Secretary  of  War  has  approved  the  4)lan  and  location  of 
the  bridge  authorized  by  "  an  act  authorizing  the  construction  of  a 
bridge  across  the  East  Eiver  l)etween  the  city  of  New  York  and  Loug 
Island,'' approved  March  3,  1887,  "subject  to  the  condition,  however, 
that  the  engineer  officer  of  the  United  States  Army  in  charge  of  the 
district  within  which  the  bridge  is  to  be  erected  may  supervise  its  con- 
struction, so  far  as  may  be  necessary,  in  order  that  the  plans  approved 
by  the  Secretary  of  War  shall  be  complied  with  and  the  bridge  buil^ 
accordingly." 

It  is  accordingly  desired  that  you  exercise  the  requisite  supervision^ 
over  the  construction  of  the  bridge,  with  a  view  to  compliance  with  i\x  ^ 
directions  of  the  Secretary  of  War. 

A  copy  of  the  approved  plan,  etc.,  will  be  furnished  you  as  soon  m^'^ 
practicable. 

By  command  of  Brigadier-General  Duane. 
Very  respectfully,  your  obedient  servant, 

Jas.  C.  Post, 

Lieut.  Col.  Walter  McFarland,  ^^^^  of  Ev^neers. 

Corps  of  Engineers. 


W  W  14. 

bridge  of  the  ohio  valley  railway  company  across  the  tradi:  ^\ 
water  river,  kentucky,  authorized  by  act  of  congress  ac  ^* 
proved  february  21,  1887. 

Office  of  the  Chief  of  Bnginebrs, 

United  States  Armt, 
Washington^  D,  C,  September  26,  1887. 

Sir:  The  «act  of  Cong:ress  approved  February  21,  1887,  provides  fc^^ 
the  construction  of  a  bridge  across  the  Tradewater  River  by.  the  Obi  ^ 
Valley  Railway  Couipany.     Section  4  of  the  act  states  : 

That  any  bridj^o  autborize<l  to  be  constructed  nnder  this  act  shall  be  bAllt  and 
located  under  and  subject  to  such  regulations  for  the  security  of  navigation  of  sai^ 
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river  as  tbo  Secretary  of  War  shall  prescribe ;  and  to  sccnre  that  object  th  )  said  com- 
]>auy  or  corporatiou  shall  siibuiit  to  the  Secretary  of  War  for  his  examination  and 
approval  a  design  and  drawing  of  the  bridge  and  a  map  of  the  location  thereof,  and 
until  the  said  plan  and  location  of  the  bridge  are  approved  by  the  Secretary  of  War 
the  bridge  shall  not  be  built. 

It  having  come  to  the  knowledge  of  this  office  tliat  the  Ohio  Valley 
Bailway  Company  were  constracting  this  bridge  without  submitting 
the  plan  and  map  of  its  location  for  approval,  the  attention  of  Major 
Stickney,  Corps  of  Engineers,  the  officer  in  charge  of  the  district  includ- 
ing the  l^radewater  River,  was  called  to  the  fact,  and  he  was  directed 
to  submit  a  report  concerning  it.  The  bridge  crosses  the  river  obliquely 
about  200  yards  below  Black  Ford,  making  with  it  an  angle  of  10  to  12 
degrees.  It  is  provided  with  a  draw-span  having  a  clear  opening  of 
70  feet,  or  62  feet  perpendicular  to  the  direction  of  the  river.  At  the 
time  of  the  inspection  in  July  last  the  construction  of  the  piers  was  in 
progress. 

The  plan  of  the  bridge  and  a  map  of  the  location,  both  in  duplicate, 
are  now  submitted  by  the  company  for  approval,  together  with  the 
papers  required  by  the  rule  of  the  Secretary  of  War  dated  July  31, 1886. 

Major  Stickney  reports  that  the  bridge  when  finished  as  proposed 
will  present  no  material  obstruction  to  navigation.  He,  however,  rec- 
ommends, if  the  plan  and  location  of  the  bridge  be  approved,  that  the 
false  or  trestle  work  used  in  its  construction  be  required  to  be  removed 
by  December  1  next,  and  that  the  approval  contain  the  special  condi- 
tion that  the  railway  company  shall  erect,  at  their  own  expense,  such 
additional  structures  or  aids  to  navigation  as,  in  the  opinion  of  the 
Secretary  of  War,  may  be  found  necessary  for  the  safe  passage  of  the 
bridge  at  all  stages  of  the  river. 

If  the  approval  is  made  subject  to  the  foregoing  conditions,  this  office 
knows  of  no  reason  why  it  should  not  be  granted. 

Previous  papers  in  the  case  are  submitted  herewith. 
Very  respectfully,  your  obedient  servant, 

J.  C.  DUANE, 
Brig.  Gen.j  Chief  of  Engineers, 

Hon.  William  C.  Bndicott, 

Secretary  of  War, 

fSecond  indorsement.] 

War  Department,  September  28,  1887. 

Bespectfully  referred  to  the  Acting  Judge- Advocate-General  to  pre- 
pare the  papers  in  duplicate  for  approval,  subject  to  the  conditions 
proposed  by  the  Chief  of  Engineers. 

By  order  of  the  Acting  Secretary  of  War. 

John  Tweedalb, 

Chief  Cleric. 

[Third  indorsement.] 

War  Departm:ent, 
Judge-Advocate-General's  Office, 

WoBhingtonj  D.  0.,  October  3, 1887. 

Eespectfully  returned  to  the  Secretary  of  War,  with  instrument  of 
approval,  by  the  Secretary  of  War,  of  the  plan  and  design  of  the  bridge 
to  be  constructed  across  the  Tradewater  Eiver,  Kentucky,  by  the  Ohio 
Yalley  Railway  Company,  and  map  of  location  prepared  in  duplicate 
as  directed  in  the  preceding  indorsement. 

Attention  is  respectfully  invited  to  the  incomplete  condition  of  the 
map  of  location  furnished.     It  gives  no  information  whatever  as  to  the  • 
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point  on  Tnidewater  River,  in  the  State  of  Kentucky,  at  wliich  tLe 
bridge  has  been  located.  It  is  respectfully  recommended  that  the  map 
be  completed  before  the  instrument  is  approved. 

J.  W.  Clous, 
Acting  Judge- Advocate- OeneraL 

[Foarth  indonemeBt.] 

War  Department,  October  27, 1887. 

Respectfully  returned  to  the  Chief  of  Engineers,  one  copy  of  the 
within  instrument  having  been  sent  on  the  25th  to  the  president  of  the 
Ohio  Valley  Railway  Company. 
By  order  of  the  Secretary  of  War. 

John  Tweedale, 

Chi€f  Clerk. 


letter  op  the  ohiep  op  engineers. 

Oppioe  op  the  Ohiep'op  Engineers, 

United  States  Army, 
Washington^  D.  C,  November  2,  1887. 

Sir  :  The  Secretary  of  War  has  approved  the  plan  and  location  of 
the  bridge  across  the  Tradewater  River,  Kentucky,  by  the  Ohio  Valley 
Railway  Company,  authorized  by  the  act  approved  February  21,  1887, 
upon  the  express  conditions  following: 

(1)  That  tho  pile-trestle  or  false  work  over  which  the  crossing  is  at  present  made 
shall  be  entirely  removed  on  or  before  December  1,  1887. 

(2)  That  the  Ohio  Valley  Railway  Company  shall,  at  its  own  expensOj  erect  and 
maintain  such  additional  structures  or  aids  to  navigation  as  in  the  opinion  of  the 
Secretary  of  War  may  be  necessary  for  a  safe  passage  of  the  bridge  at  all  stages  of 
the  river  by  vessels  and  rafts  navigating  said  river. 

(3)  That  the  engineer  olhcer  of  the  United  States  Army  in  charge  of  the  district 
within  which  the  bridge  is  to  be  built  may  supervise  its  construction  so  far  as  may 
be  necessary  in  order  that  the  plans  hereby  approved  shall  be  complied  with,  and 
the  bridge  built  accordingly. 

It  is  accordingly  desired  that  you  exercise  the  requisite  supervision 
over  the  construction  of  the  bridge  in  order  that  the  directions  of  the 
Secretary  of  War  be  complied  with. 

Copies  of  the  approved  plan,  etc.,  will  be  furnished  you  as  soon  as 
practicable. 
By  command  of  Brig.  Gen.  Duane. 

Very  respectfully,  your  obedient  servant, 

Jas.  0.  Post, 
Major  of  Engineers. 
Maj.  Amos  Stickney, 

Corps  of  Engineers. 


W  W  15. 

BRIDGE  OF  THE  SIOUX  CITY  BRIDGE  COMPANY  ACROSS  THE  MISSOURI 
RIVER  AT  SIOUX  CITY,  IOWA,  AUTHORIZED  BY  ACT  OF  CONGRESS  AP- 
PROVED AUGUST   15.  1870. 

New  York,  April  14, 1887. 

Dear  Sib:  I  herewith  submit  for  your  examination  and  approval 
the  plans  of  a  proposed  bridge  across  the  Missouri  River  at  Sioox 
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City,  Iowa,  to  be  built  by  the  Sioux  City  Bridge  Company,  under  au- 
thority granted  by  an  act  of  Congress  approved  August  16, 1876. 
I  am,  very  respectfully,  yours, 

Geo.  S.  Moeison, 
Chief  Engineer  Sioux  Oity  Bridge. 
Hon.  WuLLiAM  C.  Endicott, 

Secretary  of  War. 

P.  S. — Accompanying  this  letter  are  the  following  papers : 

(1)  A  copy  of  the  articles  of  incbrporation  of  the  Sionx  City  Bridge  Company,  cer- 
tified by  the  secretary  of  state  of  the  State  of  Iowa,  with  the  certificate  of  the  re- 
corder of  Woodbury  Connty. 

^2)  Extracts  from  records  of  meetings  of  the  board  of  directors  of  the  Sioux  City 
Bridge  Company,  showing  organization  Jannary  1,  1873,  by  election  of  ofiScers. 
Jannary  1, 1874,  authority  given  the  president  to  apply  for  an  act  of  Congress  au- 
thorizing the  construction  of  the  bridge ;  December  5, 1887,  acceptance  of  act  of  Con- 
gress; these  extracts  being  certified  by  the  secretary  of  the  Sioux  City  Bridge 
Company. 

(3)  Copy  of  minutes  of  stockholders'  meeting  held  June  7,  1886,  certified  by  the 
secretary  of  the  Sioux  City  Bridge  Company. 

(4)  Extracts  from  minntee  of  directors'  meetings  held  June  7, 1886,  and  March  12, 
1887,  showing  election  of  present  officers.  Certified  by  secretary  of  Sioux  City 
Bridge  Company. 

(5)  Extracts  from  directors'  meeting  held  March  12,  1887,  showing  authority  given 
officers  to  execute  necessary  agreements  with  the  Government.  Certified  by  the 
secretary  of  the  Sioux  City  Bri^e  Company. 

(6)  Extracts  from  record  of  directors'  meeting  held  March  24,  1887,.  adopting  the 
plans  of  bridge.    Certified  by  the  Secretary  of  the  Sionx  City  Bridge  Company. 

(7)  Plans  lowing  location  of  proposed  bridge. 

(8)  Elevation  and  plan  of  proposed  bridge. 

Numbers  7  and  8  are  in  the  form  of  triplicate  blue-prints. 

f  First  indorsenent.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
April  23,  1887. 

Respectfully  referred  to  Lieut.  Col.  C.  R.  Suter,  Corps  of  Engineers, 
president  Missouri  River  Commission,  for  examination  and  report. 

The  act  of  Congress  under  which  the  bridge  is  authorized  to  be  built 
may  be  found  on  page  146  of  the  Report  of  the  Chief  of  Engineers  for 
1876. 

To  be  returned. 

By  command  of  Brigadier- General  Duane. 


[Second  indorBement.] 


H.  M.  Adams, 
Major  of  Engineers. 


Missouri  River  Commission, 

Saint  Louis,  Mo.,  May  3,  1887. 

Respectfully  returned  to  the  Chief  of  Engineers,  Unit^  States  Army, 
-with  report  of  this  date 

Chas.  R.  Suter, 
Lieut  Col.  of  Engineers, 
President  Mo.  River  Commission. 

[Third  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 

May  7,  1887. 

Respectfully  returned  to  the  Secretary  of  War,  through  the  acting 
Judge- Advocate-General,  U.  S.  Army,  inviting  attention  to  the  accom- 
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panyiDg  report  of  Lieut.  Col.  C.  E.  Suter,  Corps  of  Engineers,  presi- 
dent Missouri  River  Commission,  from  which  it  appears  that  the  plans 
of  the  bridge  have  been  examined  by  the  Commission  **  and  are  con- 
sidered by  them  to  provide  for  an  entirely  satisfactory  structure.'' 

The  proposed  bridge  is  a  high  bridge  ^^  giving  50  feet  clear  headway 
at  high  water,  with  three  400-boat  spans,  two  of  which  are  now  over  the 
river  and  part  of  the  third." 

The  act  of  August  15, 1876,  provides  for  300-foot  spans  only. 

It  is  recommended  that  the  plans  submitted  by  the  Sioux  City  Bridge 
Company  be  approved. 

J.  C.  DUANE, 

Brig,  Oen,,  Chief  of  Engineers, 

fFomth  Indonement.] 

War  Department, 
Judge- Advocate-General's  Office, 

Washington^  D.  C,  May  10, 1887. 

Respectfully  returned  to  the  Chief  of  Engineers,  U.  S.  Army. 
Section  3  of  the  act  authorizing  the  construction  of  the  bridge  at  or 
near  Sioux  City,  Iowa  ^19  Stat.,  20G),  requires  that  specifications  for  its 
construction  shall  be  submitted  to  the  Secretary  of  War,  together  with 
the  location  and  plans  thereof.  Duplicate  copies  of  these,  certified  by 
the  secretary  of  the  company,  should  therefore  be  furnished. 

G.  Korman  Lieber, 
Acting  Judge- Advocate- OeneraL 

[Fifth  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Armt, 

June  2, 1887. 

Bespectfully  returned  to  the  acting  Judfie- Advocate-General,  TJ.  S. 
Army,  with  letter  of  George  S.  Morison,  chief  engineer  Sioux  City 
Bridge,  dated  May  27,  and  accompanying  papers,  which  furnish  the  in- 
formation called  for  by  the  foregoing  indorsement. 

J.  C.  DUANE, 
Brig.  Gen.^  Chief  of  Engineers. 

[Sixth  indorsement.] 

WARr  Department, 
JudgeAdvocateGeneral^s  Office, 

Washington^  JD.  0.,  June  4, 1887. 

Bespectfully  returned  to  the  Secretary  of  War,  with  formal  instru- 
ment for  his  approval  (prepared  in  duplicate)  of  the  location,  plans, 
and  specifications  of  the  bridge  across  the  Missouri  Biver,  near  Sioux 
City,  Iowa. 

In  the  accompanying  report  of  Colonel  Suter  it  is  said  the  bridge  is 
to  be  built  "  with  three  400-foot  spans,  two  of  which  are  now  over  the 
river  and  part  of  the  third."  Attention  is  therefore  invited  to  the  fact 
that  the  approval  of  the  Secretary  of  War  seems  to  have  been  antici- 
pjited  by  the  Sioux  City  Bridge  Company. 

G.  Norman  Lieber, 
Acting  Judge- Advocate- OeneraL 
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BEPOBT  OP  LIEUTENANT-COLONEL  CHARLES  R.  SUTER,  CORPS  OP 
ENGINEERS,  PRESIDENT  MISSOURI  RIYER  COMMISSION,  ACCOM- 
PANYING   SECOND  INDORSEMENT  ON  FOREGOING  COMMUNICATION. 


MissouRi  BiYER  Commission, 

Office  of  the  President, 
Saint  LouiSj  Mo.j  May  3, 1887. 

Sir:  I  have  the  honor  to  retarn  herewith  letter  of  George  S.  Morison, 
civil  engineer,  to  the  honorable  Secretary  of  War,  of  April  14, 1887, 
covering  plans  of  proposed  bridge  over  the  Missouri  Kiver  at  Sioux  City, 
Iowa,  and  other  documents,  referred  to  me  for  report  by  your  indorse* 
ment  of  April  23, 1887. 

These  plans  have  been  examined  by  the  Missouri  Biver  Commission, 
and  are  considered  by  them  to  provide  for  an  entirely  satisfactory  struct- 
ure.  The  bridge  proposed  is  a  high  bridge  giving  50  feet  clear  headway 
at  high  water,  with  three  400-foot  spans,  two  of  which  are  now  over  the 
river,  and  part  of  the  third.  I  was  informed  by  Mr.  MorisQU  that  the 
bank  here  on  the  north  or  Iowa  side  is  caving  rapidly,  and  that  it  was 
the  intention  to  let  It  cave  back  to  the  north  pier,  now  on  dry  land,  and 
then  hold  it.  In  any  case,  however,  ample  water  way  is  afforded. 
Very  respectfully,  your  obedient  servant, 

Chas.  B.  Suter, 
Lieut  CoL  ofEngineerSj 
President  Missouri  kiver  Commission. 

The  Chief  op  Engineers,  IT.  S.  A. 


letter  op  the  secretary  op  war. 

'  War  Department, 

Washington  Oity^  June  6, 1887. 

Sir  :  I  have  the  honor  to  inclose  an  instrument,  in  duplicate,  indicat- 
ing  approval  by  the  Secretary  of  War,  under  certain  specified  conditions, 
of  the  design  and  location,  as  shown  by  the  accompanying  maps,  of  a 
bridge  authorized  to  be  erected  by  the  Sioux  City  Bridge  Company 
across  the  Missouri  Biver  at  or  near  Sioux  City,  Iowa,  under  the  pro- 
visions of  an  act  of  Congreds  approved  August  15,  1876. 

Please  cause  these  papers  to  be  properly  executed  and  returned  to 
the  Department  for  completion. 
Very  respectfully, 

William  C.  Endicott, 

Secretary  of  War. 
Mr.  George  S.  Morison, 

Chief  Engineer  Sioux  City  Bridge  Company^ 

35  Wall  Street^  New  York,  N.  Y. 


letter  of  the  acting  secretary  of  war. 

War  Department, 
Washington^  D,  C,  June  14,  1887. 

Sir  :  I  have  the  honor  to  inclose  for  retention  by  the  Sioux  City 
Bridge  Company  a  duly-executed  copy  of  an  instrument  expressing  ap- 
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proval  by  the  Department  of  the  location  and  plans  of  the  bridge  aa- 
thorized  to  be  constrncted  by  said  company  over  the  Missoori  Biver  at 
Sioux  City,  Iowa,  under  the  provisions  of  an  act  of  Congress  approved 
August  15, 1876. 

Very  respectfully,  your  obedient  servant, 

S.  V.  Ben6t, 
Brig.  Oen.^  Chief  of  OrUnance^ 
and  Acting  Secretary  of  War. 

B.  L.  CORTHELL,  Esq., 

Engineer  Sioux  City  Bridge  Company, 


letter  of  the  chief  op  engineers. 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Wa^hingtonj  D.  (7.,  JuTie  25,  1887. 

Sir  :  The  Secretary  of  War  has  approved  the  plan  and  location  sub- 
mitted by  the  Sioux  City  Bridge  Company  for  their  proposed  bridge 
across  the  Missouri  River  at  or  near  Sioux  City,  Iowa,  as  provided  for 
by  the  act  of  Congress  approved  August  15, 1876,  and,  with  the  view  to 
ascertaining  that  the  plans  approved  by  him  are  properly  carried  out, 
desires  that  you  exercise  such  supervision  over  the  bridge  daring  its 
construction  as  may  be  necessary  to  that  end. 

The  inclosed  blue  prints,  showing  approved  plan  and  location  of  the 
bridge,  are  transmitted  for  your  information. 

By  command  of  Brigadier-General  Duane. 
Very  respectfully,  your  obedient  servant. 


Lieut.  Col.  C.  R.  Suter, 

Corps  of  Engineers. 


Jas.  C.  Post, 
Major  of  Engineers. 


letter  of  the  president  of  the  SIOUX  CITY  BRIDGE   COMPANY. 

Chicago  and  Northwestern  Railway  Company, 

OfIpice  of  President, 
Chicago,  February  24, 1888. 

Sir  :  The  Sioux  Ci^^  Bridge  Company  desires  your  approval  of  a  mod- 
ified plan  of  the  bridge  it  is  now  building  over  the  Missouri  River  at 
Sioux  City,  lowii. 

The  modiflcatiou  of  the  plan  consists  ih  increasing  its  length  by  add- 
ing one  400-foot  span  to  the  west  end  of  the  bridge.  The  object  of  such 
modification  is  to  give  greater  water-way,  and  thus  to  create  a  less  dis- 
turbance in  the  regimen  of  the  river  than  the  original  plan  would  have 
canned. 

Mr.  E.  L.  Corthell,  of  the  firm  of  Morison&  Corthell,  chief  engineers 
of  the  bridge,  is  authorized  to  personally  present  this  letter  and  the  mod- 
ified plan. 

Very  respectfully, 

Marvin  Hughitt, 
President  Sioux  City  Bridge  Company. 

Hon.  William  C.  Endicott, 

Secretary  of  War. 
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fFint  iDdorsemeiit.J 

Office  Chief  of  Engineers, 

U.  S.  Army, 
February  29  J 188S. 

Respectfully  returDed  to  the  Secretary  of  War.  Upon  careful  compa- 
ison  of  the  proposed  modified  plaus  with  the  plans  approved  by  the  War  De- 
partment it  is  found  that  the  latter  provides  for  three  spans,  of  403  feet, 
404.5  feet,  and  403  feet,  while  the  modified  plan  proposes  four  spans  of 
.402.9  feet  (additional),  404^,  4Q4^,  402.9  feet,  and  the  omission  of  the 
screen-dike  provided  for  in  the  approved  plan.  No  objection  is  known 
to  the  proposed  modifications,  as  they  come  within  the  provisions  of  the 
act  of  August  15, 1876,  and  it  is  therefore  recommended  that  they  be 
approved. 

If  approved  by  the  Secretary  of  War,  it  is  suggested  that  but  one  of 
each  of  the  new  drawings  be  returned  to  the  bridge  company. 

The  approved  plans  are  herewith  submitted. 

J.  0  Duane, 
Brig.  Gen.,  Chief  of  Engineers. 

[Second  indorsement.] 

War  Department,  March  1, 1888. 

Bespectfully  referred  to  the  Acting  Judge- Advocate  General,  to  pre- 
pare the  formal  approval  in  duplicate. 
By  order  of  the  Secretary  of  War. 

John  Tweedale, 

Chief  Olerh. 

(Third  indorsement.] 

War  Department, 
Judge- Advocate  General's  Office, 

Washington  J  D.  C,  March  2, 1888. 

Bespectfully  returned  to  the  Secretary  of  War,  with  formal  approval 
of  modified  plans  submitted  by  the  Sioux  City  Bridge  Company  for 
construction  of  bridge  over  the  Missouri  Eiv^er  at  Sioux  City,  Iowa,  pre- 
pared in  duplicate  as  directed  in  preceding  indorsement. 

G.  Norman  Libber, 
Acting  Judge- Advocate- General. 


letter  op  the  acting  secretary  op  war. 

War  Department, 
Washington  Gity^  March  8,  1888. 

Sm:  I  have  the  honor  to  inclose,  for  retention  by  the  Sioux  City 
Bridge  Company,  a  duly  executed  copy  of  an  instrument  expressing 
approval  by  the  Department  of  the  amended  plans  of  the  bridge 
authorized  to  be  constructed  by  said  company  over  the  Missouri  Eiver. 
at  Sioux  City,  Iowa,  under  the  provisions  of  an  act  of  Congress  ap- 
proved August  16, 1876. 
Very  respectfully, 

S.  Y.  Ben^t, 
Brig.  Gen.j  Chief  of  Ordnance 

and  Acting  Secretary  of  War. 

Mr.  E.  L.  CORTHELL, 

36   Wall  Streetj  New  Yorkj  N.  Y. 
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LETTER  OF  MR.  E.  L.»  CORTHELL. 
[MoriMn  &.  Corthell,  eonsolting  and  constmcting  engioeeni.] 

Chicago,  March  12,  1888. 

Sir:  I  have  to  acknowledge  the  receipt  of  yoars  of  March  8,  inclos- 
ing executed  copy,  for  retention  by  the  Sioux  City  Bridge  Company, 
of  an  instrument  expressing  the  approval  of  the  War  Department  of 
the  amended  plans  of  the  bridge. 
Yours,  respectfully, 

E.   L.  CORTHELL. 

Gen.  S.  V.  BeniSt, 

Acting  Secretary  of  War. 


W  W  i6. 


HIGHWAY  BRIDGE  OF  THE  CENTRAL  RAILWAY  AND  BRIDGE  COMPANY 
OF  NEWPORT,  KENTUCKY,  ACROSS  THE  OHIO  RIVER  BETWEEN  CIN- 
CINNATI, OHIO,  AND  NEWPORT,  KENTUCKY,  AUTHORIZED  BY  ACTS  OF 
CONGRESS  APPROVED  DECEMBER  17,  1872,  AND  FEBRUARY  14,   18d;i. 

INDORSEMENTS  ON   WRAPPER     INCLOSING  DRAWINGS    OF    LOCATION, 

PLANS,  ETC.,  OF  THE   PROPOSED  BRIDGE. 

[First  iBdoraement.] 

Office  Chiep  of  Engineers, 

U.  S.  Army, 
February  23,  1888, 

Respectfully  submitted  to  the  Secretary  of  War. 

The  plaus  and  maps  of  the  proposed  bridge  of  the  Central  Railway 
and  Bridge  Company,  of  Newport,  Ky.,  having  been  left  at  this  office 
by  the  president  of  the  company,  are  found,  upon  examination,  to  com- 
pify  with  the  reqiiiremeuts  of  ^  An  act  to  authorize  the  construction  of 
bridges  across  the  Ohio  River  and  to  prescribe  the  dimensions  of  the 
same,"  approved  December  17,  1872,  and  "An  act  supplementary  to  an 
act  approved  December  17,  1872,  entitled  'An  act  to  authorize  the  con- 
struction of  bridges  across  the  Ohio  River  and  prescribe  the  dimensions 
of  the  same,'"  approved  February  14,  1883  (copies  herewith). 

In  order  to  comply  with  the  provisions  of  sections  4  of  the  acts,  I  beg 
leave  to  recommend  that  the  maps  and  drawings  be  referred  to  a  Board 
of  Engineers  for  examination  and  report,  etc.,  as  required  by  that  sec- 
tion, and  that  it  consist  of  the  following  officers  of  the  Corps  of  Engi- 
neers : 

Lieut.  Col.  O.  M.  Poe,  and  Majors  Amos  Stickney  and  Alexander 
Mackenzie,  with  Lieut.  W.  L.  Sibert  as  recorder.  The  Board  to  meet 
at  Cincinnati,  Ohio,  at  as  early  a  day  as  practicable,  to  make  the  ex- 
aminations required  by  the  sections  of  the  acts  referred  to. 

With  the  sanction  of  the  War  Department  the  order  convening  the 
Board  will  be  issued  from  this  office. 

J.  C.  DUANE, 

Brig,  Oen.^  Chief  of  Engineers. 


-^ 
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[Second  indonement]  ^ 

Wab  Department,  February  23, 1888. 

The  recommeDdation  of  the  Chief  of  Engineers  is  approved. 
By  prder  of  the  Secretary  of  War. 

John  Tweedal,e, 

Chief  Cleric. 

'  [Third  indorsement.] 

Wab  Department,  March  26, 1888. 

Bespectfully  referred  to  the  Acting  Judge- Advocate-General  to  pre- 
pare the  formal  approval  in  duplicate. 
By  order  of  the  Secretary  of  War. 

John  Tweedalb, 

Chief  Clerk. 

[Fourth  indorsemenl] 

Wab  Depabtment, 
Judge- Advooate-Genebal's  Office, 

Washington^  D.  C,  March  2d^  1888. 

Bespectfully  retarned  to  the  Secretary  of  War,  with  formal  iustru-' 
ment  prepared  in  duplicate,  as  directed  in  the  preceding  indorsement. 

Attention  is  invited  to  the  fact  that  the  copy  of  the  act  of  the  general 
assembly  of  the  Commonwealth  of  Kentucky,  to  amend  the  act  to  in- 
corporate the  Central  Bailway  and  Bridge  Company,  is  not  attested 
by  the  signature  of  the  secretary  of  state  of  the  State  of  Kentucky  j 
the  Commonwealth  seal  is,  however,  affixed  to  the  copy  of  the  act. 

G.  KOBMAN  LiEBEB, 

Acting  Judge-Advocate-Oeneral. 


PBOTBST  op  the  OHIO  BIVEB  COMMISSION  AGAINST  THE  CONSTBUC- 
TION  op  a  new  BBIDGB  ACBOSS  the  OHIO  BIVEB  AT  CINCINNATI, 
OHIO. 

At  a  meeting  of  the  Ohio  Biver  Commission  held  at  the  Arlington 
House,  in  Washington,  February  14,  1888,  the  following  resolutions 
were  adopted,  to  wit : 

Whereas  the  Ohio  Biver  Commission  recogniziDg  the  groat  benefits  that  railroads 
are  to  interstate  commerce,  and  the  necessity  that  at  times  arises  to  oonstract  bridges 
across  navigable  rivers  for  the  passage  of  throngh  travel  and  freight,  offer  no  protest 
against  snch  bridges  as  may  be  absolutely  necessary  ;  and 

Whereas  t^^y  are  unanimous  in  the  opinion  that  unnecessary  obstructions  to  the 
safe  navigation  of  the  Ohio  is  prejudicial  to  the  navigation  interests  and  commercial 
value  of  tbo  Ohio,  they  protest  against  the  multiplication  of  bridges  whose  chief  ob- 
ject is  personal  profit,  under  disguise  of  public  good  ;  and 

Whereas  it  is  an  ascertained  &<it  that  35  percent,  of  the  loss  in  the  transportation 
of  coal  by  the  Ohio  Biver  is  in  the  navigation  of  500  miles  of  the  Ohio  which  is  ob- 
Btrncted  by  bridges  from  accidents  resulting  therefrom ;  and 

Whereas  they  are  informed  it  is  proposed  to  construct  another  bridge  over  the 
Ohio  at  Cincinnati,  for  the  personal  investment  of  capital  as  a  source  of  individual 
profit,  at  a  distance  of  but  1,200  feet  from  the  railroad  bridge  ;  and 

Whereas  there  are  now  three  railroad  bridges  on  that  river  at  the  port  of  Cincin- 
nati, within  a  distanceof  two-thirds  of  a  mile,  and  a  suspension  bridge  for  passengers 
and  an  effective  ferry  within  the  same  space :  Therefore, 

Sesolvedf  That  in  the  judgment  of  the  Commission  of  the  Ohio  River  the  proposed 
new  bridge  will  greatly  add  to  the  dangers  of  navigating  the  Ohio,  and  is  not  a  ne- 
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ce^sily  for  the  iftccordmodation  of  the  indiYidaal  wanta  of  the  citzens  of  CinciniUKti, 
Newport,  and  CoYiugton,  and  the  Ohio  River  CommiMion  earnestly  protest  agamrt 
the  construction  of  ibe  said  bridge. 

Jietolvedf  That  the  Ohio  River  Commission  most  respecifnlly  bat  earnestly  request 
tbo  Secretary  of  War  to  scrutinize  closely  the  purposes  and  the  necessity  for  the  con- 
st met  iun  of  tho  proposed  bridge,  believing,  as  we  do,  that  it  is  not  a  necessity,  and 
will  largely  increase  the  difficulties  and  hazards  of  the  navigation  at  that  points,  now 
already  ubetmcted  by  the  piers  and  dangers  of  foor  bridges  within  1  mile  distance. 

Resolved,  That  the  Ohio  is  almost  the  only  transportation  facility  by  which  Cincin- 
nati and  other  citias  on  the  Lower  Ohio  and  Mississippi  rivers  can  be  supplied  with 
oa)  and  salt  at  a  cheap  rate,  it  is  the  duty  of  the  Government  to  remove  instead  of 
sJiowing  the  increase  of  obstacles  to  the  safest,  most  commodions,  and  cheapest 
j.7ivig;\tion  of  the  Ohio. 

Besi^lvedy  That  these  resolutions  be  presented  by  the  president  of  this  Commission 
I  *  the  8ecretary  of  War. 

John  A.  Bhank, 

PrmidmL 

"vunterslgned:  A.  8.  Bkbrt^ 

Searetarjf. 


LETTEli  OF  THE  CHIEF  OF  ENOHfEEBS. 

Office  of  the  Chief  of  Enoineebs, 

United  States  Army, 
Washington^  D.  0.,  March  24,  1888. 

Sib  :  I  Lave  the  honor  to  submit  herewith  the  report  of  the  Board  of 
Engineers  convened,  with  the  sanction  of  the  War  Department,  by 
Special  Orders,  No.  11,  paragraph  2,  Headqaart^rs  Corps  of  Engineers, 
February  25,  1888,  to  examine  and  report  upon  plans  and  location  of 
the  proposed  bridge  of  the  Central  Eailway  and  Bridge  Company  of 
Newport,  Ky.,  across  the  Ohio  Eiver,  between  Cincinnati,  Ohio,  and 
Newport,  Ky.,  and  to  invite  attention  thereto. 

It  will  be  seen  that  the  Board  has  given  the  subject  the  full  consider- 
ation provided  for  by  the  acts  of  December  17, 1872,  and  February  14, 
1883,  and  finds  that  "  the  requirements  of  the  law  as  to  length  and  loca- 
tion of  channel-span  are  complied  with,  in  that  the  clear  space  between 
the  channel-piers  is  not  less  than  500  feet,  measured  on  the  low-water 
line,  and  these  piers  are  so  placed  that  the  span  crosses  that  part  of  the 
river  usually  run  by  descending  coal  fleets,^  but  that  the  requirements 
of  the  act  of  February  14, 1883,  "  that  ^  the  channel-span  sh^U  be  at  least 
40  feet  above  local  highest  water  measured  to  the  lowest  part  of  the 
span  '"  has  not  been  literally  complied  with,  inasmuch  as  "for  a  length 
of  208  feet  in  the  middle  of  the  channel-span  the  height  is  made  43.345 
feet  above  the  recognized  highest  water  (64  feet  on  the  water-works 
gauge),  or  3.345  feet  higher  than  required  by  law ;  but  from  the  ends  of 
this  portion  a  descending  grade  extends  towards  each  adjacent  pier,  and 
at  the  under  side  of  each  floor-beam  nearest  these  adjacent  piers  the 
height  is  but  38.8  feet,  or  1.2  feet  less  than  required." 

"All  piers  are  parallel  with  the  direction  of  the  current  at  the  stage 
most  important  for  navigation." 

While  the  Board  attaches  no  importance  to  this  departure  from  the 
strict  requirements  of  the  law  because  the  minimum  height  is  still 
l>racti(*ally  greater  than  that  at  either  the  Newport  and  Cincinnati  Eai}* 
road  Bridge,  1,200  feet  up-stream,  or  the  suspension  bridge  below,  it 
reconiniends  the  ai>proval  of  the  plans  and  location  of  the  bridge  under 
consideration  subject  to  such  modifications  as  to  height  of  channel-spai'^ 
as  the  law  requires. 

Since  the  receipt  of  the  report  of  the  Board,  however,  a  communica- 
tion dated  the  24th  instant  has  been  received  from  the  consulting  ^*' 
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gineer  of  the  bridge  compaDy,  .written  with  the  sanction  of  the  presi- 
clent  of  the  company,  reqnesting  authority  to  amend  the  plans  of  the 
bridge  so  as  to  meet  the  objection  of  the  Board  and  conform  to  the  re- 
quirements of  the  law. 

This  privilege  has  been  granted  him,  and  he  has  made  the  reqnired 
change  in  height  of  span  accordingly. 

Ko  objection  now  is  known  to  the  approval  of  the  plans  by  the  Sec- 
retary of  War,  and  it  is  recommended  accordingly. 
Very  respectfully,  your  obedient  servant, 

J.  0.  DUANE, 

Brig.  Oen,y  Chief  of  Engineers. 
Hon.  William  0.  Bndioott, 

Secretary  of  War. 


REPORT  OF  BOARD  OF  ENGINEERS. 

ft 

Cincinnati,  Ohio,  March  17, 1888. 

General:  The  Board  of  Engineer  Officers  constituted  by  paragraph 
2,  Special  Orders,  No.  11,  Headquarters  Corps  of  Engineers,  ^ated 
February  25^  1888,  *Ho  examine  and  report  upon  plans  and  location  of 
proposed  bndge  across  the  Ohio  Biver  between  Cincinnati,  Ohio,  and 
Newport,  Kentucky ,''  have  the  honor  to  submit  the  following: 

At  the  call  of  the  senior  member  the  Board  met  at  tbe  United  States 
Engineer  Office,  customhouse,  Cincinnati, Ohio,  at  10 a. m.,  March  14, 
1888,  and  continued  in  session  during  that  and  the  three  following  days. 
Due  public  notice  of  the  time  and  place  of  meeting  was  given  by 
advertisement  in  the  Cincinnati  Enquirer,  Pittsburgh  Daily  Dispatch, 
and  the  Charleston  (W.  Va.)  Daily  Star,  and  special  notice  by  direct 
communication  was  given  to  those  most  prominently  interested  in  the 
construction  of  the  proposed  bridge,  as  well  as  to  those  known  to  be 
opposed  thereto,  and  particularly  to  such  as  are  interested  in  coal 
transportation. 

The  first  three  days  were  devoted  to  public  meetings,  except  the  after- 
noon of  the  14tlk  which  was  occupied  in  a  personal  examination  of  the 
proposed  site  of  the  bridge  and  its  vicinity  both  from  the  shore  and 
from  the  Newport  and  Cincinnati  Railroad  Bridge,  and  to  a  critical 
examination  of  the  maps  and  plans  transmitted  for  the  consideration  of 
the  Board .  The  stage  of  water  was  about  2 1  fee t  and  afforded  reasonable 
opportunity  for  verifying  the  accuracy  of  the  maps  submitted  to  the 
Secretary  of  War  by  the  bridge  company. 

During  the  public  meetings  of  the  Board  the  opposing  parties  inter- 
ested were  not  only  permitted  but  invited  to  present  such  facts  as 
would  be,  in  their  estimation,  of  value  in  reaching  a  just  conclusion. 
Each  side  called  a  number  of  experts  in  river  navigation  in  the  vicinity 
of  the  proposed  site,  who  were  questioned  by  the  representative  of  each 
interest  and,  when  necessary  to  a  clear  understanding  by  the  Board, 
were  further  questioned  by  the  latter.  The  persons  having  the  greatest 
practical  knowledge  of  the  requirements  for  safe  navigation  of  large 
coal  fleets  reported  themselves  unable  to  be  present,  and  the  Board  was 
therefore  deprived  of  the  opportunity  to  examine  them,  but  the  state- 
ments of  these  experts  as  they  were  given  in  the  case  of  the  Cincinnati 
and  Covington  Bridge,  now  in  course  of  construction,  were  available  and 
were  generally  applicable  to  the  case  of  the  bridge  in  question. 

The  plans  and  evidence  before  the  Board  show  that  the  requirements 
pf  the  law  as  to  length  and  location  of  channel-span  ate  e^\i\^\\^^  \)\>3Ki^ 
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in  that  the  clear  space  between  the  channel-piers  is  not  less  than  500 
feet,  measured  on  the  low- water  line,  and  these  piers  are  so  plfMsed  that 
the  span  crosses  that  part  of  the  river  usually  run  by  descending  coal 
fleets.  The  act  approved  February  14, 1883,  requires  than  the  "  chauDel- 
span  shall  be  at  least  40  feet  above  local  highest  water,  measured  to 
the  lowest  part  of  the  span."  This  requirement  has  not  been  literally 
complied  with. 

For  a  length  of  208  feet  in  the  middle  of  the  channel-span  the  height 
is  made  43.§45  feet  above  the  recognized  highest  water  (64  feet  on  the 
water-works  gauge),  or  3.345  feet  higher  than  required  by  law,  bat 
from  the  ends  of  this  portion  a  descending  grade  extends  towards  each 
adjacent  pier,  and  at  the  under  side  of  each  floor-beam  nearest  these 
adjacent  piers  the  height  is  but  38.8  feet,  or  1.2  feet  less  than  required. 
Whilst  this  departure  from  the  strict  requirements  of  the  law  is  a  &ct, 
the  Board  attaches  no  importance  to  it,  because  the  minimum  height 
named  is  still  practically  greater  than  that  at  either  the  Newport  and 
Cincinnati  Bailroad  Bridge,  1,200  feet  up-stream,  or  the  suspension 
bridge,  a  greater  distance  below. 

AU  piers  are  parallel  with  the  direction  of  the  current  at  the  stage 
most'  important  for  navigation. 

Although  the  proposed  bridge,  except  in  the  single  particular  referred 
to,  complies  with  all  the  requirements  of  the  acts  of  December  17, 1872, 
and  February  14, 1883,  yet  its  location,  directly  on  a  portion  of  the  water- 
front, where  business  is  active,  seems  to  warrant  the  expression  of  the 
Board's  opinion  that  in  such  busy  harbors  as  that  of  Cincinnati  all  piers 
in  the  navigable  portion  of  the  river  are  very  objectionable,  and  that 
the  interests  of  navigation  can  only  be  properly  subserved  by  bridges 
with  considerably  longer  spans  than  are  now  required  by  law.  How- 
ever, in  view  of  the  privileges  granted  by  existing  laws,  the  Board 
would  not  be  justified  in  reporting  that  the  site  of  the  proposed  bridge 
is  unfavorable,  or  in  recommending  other  changes  in  the  bridge  or  its 
piers  than  those  required  by  the  law. 

The  Board  therefore  recommend  the  approval  of  the  plans  and  loca- 
tion of  the  proposed  bridge,  subject  to  such  modifications  as  to  height 
of  channel-span  above  highest  water  as  the  laws  require.  At  the  same 
time  they  beg  leave  to  remark  that,  if  any  discretion  in  the  matter  were 
left  to  them,  they  would  recommend  that,  for  reasons  already  given, 
this  requirement  should  not  be  insisted  upon. 

All  of  which  is  respectfully  submitted. 

O.  M.  Fob, 
Lieut.  Col.  of  JEngineerSj 
Bvt  Brig.  Oenl.y  U.  S.  A. 
Amos  Stickney, 

Major  of  Engineers, 
A.  Mackenzie, 

Major  of  Engineers. 

The  Chief  of  Engineers,  U.  S.  A. 


LETTER  OF  CONSULTING  ENGINEER   OF   CENTRAL  BRmGE   COMPANY. 

Washington,  D.  C,  March  24, 1888. 

General:  Having  been  informed  that  an  objection  has  been  raised 
with  regard  to  the  approval  of  the  plana  submitted  by  the  Central 
Bridge  Company,  for  its  proposed  britige  across  the  Ohio  Eiver,  between 
Cincinnati  and  Newport,  arising  from  the  fact  that  the  two  floor-beams 
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next  to  the  piers  of  tbe  chaunelspau  are  slightly  lower  tbau  required 
by  law,  I  desire  to  ask  your  permission  to  amend  the  plans  submitted 
by  raising  the  floor-beams  in  question  to  40  feet  above  high-water  in 
order  that  there  shall  be  as  little  delay  as  possible  in  the  approval  of 
the  plans. 

This  modification  will  place  every  foot  of  the  superstructure  of  the 
channel-span  40  feet  or  more  above  high  water,  as  required  by  law. 

I  would  state  that  I  am  authorized  by  the  president  of  the  bridge 
company,  through  verbal  instructions,  to  make  this  modification. 
Yety  respexjtfully, 

G.  BOUSCAREN, 

OonsuUing  Engineer ^  Central  Bridge  Company. 
Gen.  J.  G.  Duane, 

Chief  of  Engineers^  U.  8.  A. 


letter  of  the  chief  of  engineers. 

Offiob  of  the  Chief  of  Engineers, 

United  States  Army, 
Washingtony  D.  C,  Apnl  28, 1888. 

Sir  :  The  Secretary  of  War  has,  under  date  of  the  18th  of  April,  1888, 
approved  plan  and  map  of  location  submitted  by  the  Central  Railway 
and  Bridge  Company  for  proposed  bridge  between  the  cities  of  Newport, 
Ky.,  and  Cincinnati,  Ohio,  with  the  understanding  and  agreement  ^^  that 
this  approval  is  given  upon  the  express  condition  that  the  Engineer 
Officer  of  the  United  States  Army  in  charge  of  the  district  within  which 
the  bridge  is  to  be  built  may  supervise  its  construction,  so  far  as  may 
be  necessary,  in  order  that  the  plans  herein  approved  shall  be  complied 
with  and  the  bridge  built  accordingly.^ 

Copies  of  tracings  showing  plan  and  location  of  the  bridge,  with  copy 
of  the  approval  of  the  Secretary  attached,  are  sent  herewith  for  your 
information  and  guidance. 
*  By  command  of  Brigadier-General  Duane. 
Very  respectfully,  your  obedient  servant, 

Jas.  C.  Post, 

Major  of  Engineers. 
Lieut.  Col.  William  E.  Merrill, 

Corps  of  Engineers. 


W  W  17. 


bridges  of  the  GEORGIA  PACIFIC  RAILROAD  COMPANY  ACROSS  THE 

sunflower  and  yazoo  rivers,  authorized  by  act  of  congress 
approved  march  3,  1887. 

United  States  Engineer  Office, 

Vicksburgj  Miss.j  August  30,  1887. 

Sir  :  I  have  sent  three  tracings,  marked  A,  B,  and  C,  in  another 
package,  and  I  transmit  herewith  a  letter  marked  D,  from  E.  C.  Carroll 
and  others,  all  referring  to  a  railroad  bridge  proposed  to  be  bnilt  across 
Yazoo  Eiver,  in  the  State  of  Mississippi. 
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Tracing  A  was  made  from  a  map  submitted  by  S.  H.  Purcell,  of 
Greenville,  Miss.,  division  superintendent  Georgia  Pacific  Railroad 
Company.  1  liave  been  over  the  stretch  of  river  represented,  and  I 
have  shown  the  map  to  pilots  and  others  who  are  acquainted  with  the 
upper  river,  and  we  agree  that  the  map  is  correct.  I  have  no  surveys 
with  which  I  can  compare  this  one,  and  there  are  no  well-determined 
benchmarks  for  elevation  nearer  than  Greenville  or  Yazoo  City,  but 
the  high-water  mark  is  evident  to  the  eye,  and  the  elevation  of  low 
water  may  be  accepted  as  near  enough  for  practical  purposes. 

I  believe  that  this  bridge  is  the  one  authorized  by  the  act  approved 
March  3,  1887,  Public  172,  and  that  the  place  of  crossing  is  as  pre- 
scribed at  Glen  Mary,  above  the  upper  mouth  of  Roebuck  Lake. 

Tracing  A  shows  a  straight  piece  of  river  for  1  mile  above  and  below 
the  proposed  crossing,  which  is  about  10  miles  below  Greenwood  and 
about  260  miles  above  Vicksburg.  The  low-water  channel  is  about  300 
feet  wideu  of  uniform  section,  and  of  sufficient  depth  for  the  largest 
boats  in  the  trade,  and  with  the  channel-line  in  mid-stream.  The  banks 
are  generally  higher  than  ordinary  high  water  and  are  permanent 
to  a  certain  degree.  That  is  to  say,  overflow  from  Mississippi  River 
being  now  cut  off  by  the  completion  of  the  levees  on  Yazoo  Front,  it  is 
not  probable  that  this  reach  will  change  materially  from  its  present 
condition. 

The  place  of  crossing  seems  to  be  well  chosen  with  reference  to  land- 
ings above  and  below,  and  the  axis  is  normal  to  the  channel  line;  but  the 
arrangement  of  piers  and  the  width  of  draw  passage  are  not  good.  As 
it  would  be  unreasonable  to  require  a  high  bridge  with  single  span, 
or  a  swing-bridge  so  large  as  to  need  steam-power,  it  only  remains  to 
suggest  dimensions  for  a  swing-bridge  of  the  largest  size  that  can  be 
maneuvered  conveniently  by  hand  to  give  reasonably  safe  passage  at 
any  stage  of  the  river. 

Referring  to  section  on  tracing  A,  it  will  be  seen  that  only  one  open- 
ing can  be  used  at  low  water,  and  that  a  considerable  rise  would  have 
to  occur  before  the  east  passage  could  be  used.  Besides,  from  the  une- 
qual contraction  caused  by  Pier  0,  it  is  almost  certain  that  there  would 
bo  a  strong  cross-current  from  the  east  bank  above  the  bridge  that 
would  make  the  passage  on  that  side  dangerous  to  up-stream  as  wefl 
as  down-stream  boats.  • 

Moving  Pier  0  eastward  would  improve  the  east  passage,  but  at  best 
the  openings  are  not  wide  enough. 

Tracing  B  gives  openings  of  115  feet,  but  with  Pier  0  at  its  first  po- 
sition the  east  opening  is  still  useless. 

The  dimensions  in  this  case  were  taken  from  a  bridge  crossing  Yazoo 
River  near  its  mouth,  it  being  assumed  that  steam-boat  men  thought 
them  sufficient,  because  they  had  not  entered  complaints.  The  county 
bridge  near  Yazoo  City  has  openings  less  than  90  feet  in  the  clear,  so 
that  at  first  blusli  it  would  seera  unreasonable  to  require  greater  open- 
ings in  a  bridge  150  miles  further  up  the  river.  But  if  unauthorized  or 
dangerous  bridges  may  be  taken  as  models,  the  extreme  can  be  found  in 
the  railroad  bridge  of  the  Valley  Line  across  Black  River,  in  this  State. 
The  company,  under  State  charter,  had  authority  to  build  a  draw-bridge 
across  that  stream  near  its  mouth,  but  it  put  up  a  low  fixed  bridge,  and 
contracted  the  water-way  by  piling,  so  that  only  flat-boats  can  pass.  The 
railroad  bridges  at  Shreveport  and  Garland  City,  across  Red  River, 
were  built  without  reference  to  the  War  Department.  The  former  is 
now  impassable  at  any  stage  under  5  feet,  and  the  latter,  giving  only 
one  opening,  and  that  one  badly  placed,  fell  into  the  river  early  this 
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month  and  completely  bars  the  river  between  the  piers  of  Vuib  fixed 
spans.  The  United  States  are  spending  large  sams  on  the  streams  in 
this  district,  but  it  will  have  been  thrown  away  if  tho  privilege  of  cross- 
ing them  is  not  to  be  subject  to  a  proper  control.  It  is  tim<s  to  make  a 
beginning.  i 

Mr.  Purcell,  finding  that  there  would  be  strong  op^KKntion  to  any 
bridge,  and  certainly  to  the  bridge  proposed  as  on  tracing  B,  suggested 
that  if  I  recommended  clear  openings  of  125  feet,  Pier  C  might  be 
moved  further  west.  This  is  a  move  in  the  right  direction,  for  with 
Pier  G  in  the  first  position  there  could  be  but  one  safe  passage,  no  mat- 
ter how  large  a  draw  were  built.  A  great  deal  of  annoyance  and  delay 
might  have  been  avoided  if  these  dimensions  had  been  assumed  in  the 
first  instance,  for  1  suggested  them  myself  to  Mr.  Purcell  in  July. 

After  a  careful  study  of  the  section,  and  trial  of  a  number  of  sec- 
tions, I  submit  tracing  0.  The  intersection  of  the  axis  of  the  bridge 
with  the  transit-line  on  the  west  bank  marked  20  is  assumed  as  correctly 
located  and  recoverable,  and  the  centers  of  Piers  A,  B,  0,  D,  and  E 
are  supposed  to  be  on  the  axis  normal  to  the  channel  line  at  or  near  the 
place  indicated  by  their  number,  which  means  so  many  feet  from  a  certain 
point. 

I  recommend  that  permission  be  given  to  construct  the  bridge  on  the 
line  indicated,  the  pivot-pier  O  to  be  at  23  and  to  be  not  over  30  feet  in 
diameter^  the  draw-span  to  be  of  such  length  as  to  give  openings  on  each 
side  of  Pier  C  not  less  than  125  feet  in  the  clear  and  preferably  not  less 
than  130  feet.  Piers  B  and  D  to  be  placed  so  that  their  centers  shall 
not  be  nearer  to  Pier  0  than  at  21.55  for  B  and  at  24.45  for  D,  if  the 
clear  openings  be  made  125  feet,  and  proportionally  removed  if  larger 
openings  be  required.  Pier  A  to  have  its  center  no  further  east  than 
20.60,  and  Pier  E  its  center  no  further  west  than  25. 

Piers  A  and  B  may  be  built  with  wing- walls  and  filled  behind  with 
earth  or  piling,  or  trestle  may  be  allowed. 

The  bottom  chords  of  the  supertructure  between  A  and  E  should  be 
placed  at  least  3  feet  above  highest  floods  to  prevent  accumulation  of 
drift,  and  no  projection  trestle  or  piling  should  be  allowed  to  form  any 
part  of  the  permanent  work  in  the  spaces  between  piers  from  A  to  E. 

All  the  requirements  of  the  act  should  be  guarantied,  and  in  addition 
an  agreement  should  be  obtained  for  obedience  to  rules  for  prompt  open- 
ing on  reasonable  signal,  maintaining  proper  lights,  etc.,  as  provided, 
for  example,  in  section  2,  No.  168,  and  sections  3,  Nos.  171  and  181.  It 
seems  to  be  particularly  necessary  to  allude  to  these  points  because,  a« 
a  matter  of  fact,  bridge  tenders  are  notoriously  careless  and  negligent. 
I  have  formed  this  opinion  from  hearing  the  experiences  of  others  and 
from  my  personal  observation  on  Hudson  Eiver,  Mississippi,  Yazoo,  and 
Bed  rivers. 

In  submitting  tracing  G,  I  am  not  to  be  understood  as  offering  a  de- 
sign for  a  bridge,  but  only  a  sketch  to  show  what  seemed  to  me  to  be 
the  best  arrangement  for  piers  and  spans.  The  dimension  and  arrange- 
ment of  panels  of  the  draw-span,  however,  were  taken  fiom  a  bridge 
built  by  the  late  Shaler  Smith.  The  length  of  draw  truss  is  294  feet 
8  inches  center  to  center  of  pins  and  the  dimensions  of  piers  about  the 
same  throughout. 

This  bridge  is  a  fine  structure,  was  not  very  expensive,  is  used  for 
general  traffic  as  well  as  railway,  and  thedraw  is  worked  by  hand  easily 
and  quickly. 

Very  respectfully,  your  obedient  servant, 

J.  H.  WiLLARD, 

The  Chief  op  Enginbbbs,  U.  S.  A.  Captain  of  Engineers. 
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way  company. 

The  Georgia  Pacifio  Railway  Company, 

Birmingham^  Ala.j  September  30,  1887. 

Dear  Sir  :  I  send  you  by  express  to-day  maps,  profiles,  plans,  etc., 
coverinff  our  proposed  crossing  at  Sunflower  and  Yazoo  rivers,  which, 
together  with  papers  now  in  the  hands  of  Major  Post,  complete,  I  be- 
lieve, all  the  information  required,  which  we  desire  to  submit  for  your 
consideration  and  approval,  and  would  request  that  you  give  the  mat- 
ter your  earliest  consideration,  as  we  desire  to  commence  operations, 
especially  at  Sunflower,  before  the  high-water  season  sets  in. 
Yours,  very  truly, 

I.  Y.  Sage, 

OeneraX  Manager. 
Chief  of  Engineers,  U.  S.  A'. 

^  [Fint  iadoTMiiient] 

% 

Office  Chief  of  Engineers, 

U.  S.  Army, 

.  October  14,  1887. 

Respectfully  submitted  to  the  Secretary  of  War  through  the  Acting 
Judge  Advocate  General,  U.  S.  Army. 

The  within  plans  for  the  bridges  across  the  Sunflower  and  Yazoo 
rivers,  provided  for  by  *'An  act  to  authorize  the  Georgia  Pacific  Rail- 
road Company  to  construct  bridges  across  the  Sunflower,  Yazoo,  and 
Tombigbeo  rivers  in  Mississippi.'^  approved  March  3,  1887,  are  sub- 
mitted by  the  Georgia  Pacific  Railroad  Company. 

The  plans  for  the  bridge  across  the  Sunflower  River  are  in  accord- 
ance with  the  provisions  of  the  act  of  March  3, 1887,  and  are  recom- 
mended for  approval,  subject  to  the  condition  that  such  services  be 
maintained  by  the  railroad  company  as  may  be  necessary  to  insure 
prompt  opening  of  the  draw  on  reasonable  signal,  and  that  such  sig- 
nals be  displayed  as  are  customary,  or  as  are  now  and  may  hereafter 
be  prescribed  by  the  Light- House  Department. 

In  regard  to  the  plans  for  the  bridge  across  the  Yazoo  River,  which 
provide  for  a  swing-bridge  with  openings  of  115  feet  in  the  clear,  it  is 
believed  tbat  the  draw-openings  are  not  sufficient  to  meet  the  require- 
ments of  navigation,  and  that  they  should  be  increased  to  125  feet,  as 
recommended  by  Capt.  J.  H.  Willard,  Corps  of  Engineers,  in  his  re- 
port dated  August  30,  1887,  herewith,  to  which  attention  is  respect- 
fully invited.  It  will  be  seen  that  Captain  Willard  recommends  that 
the  bridge  be  constructed  on  the  line  indicated  on  tracing  O  accompa- 
nying his  report,  the  piers  to  be  located  so  that  there  will  be  a  draw- 
opening  of  a  clear  width  of  125  feet  upon  both  sides  of  the  pivot-pier, 
the  latter  to  be  so  placed  as  to  include  the  best  water  in  the  draw  oi>en- 
ings,  the  bottom  chords  of  the  superstructure  to  be  placed  at  least  3 
feet  above  highest  floods  to  prevent  accumulation  of  drift,  and  no  pro- 
jecting trestle  or  piling  to  be  allowed  to  form  any  part^of  the  perma- 
nent work  in  the  spaces  between  piers.  The  views  of  Captain  Willard 
are  concurred  in,  and  it  is  8uggeste<l  that  the  railway  company  be  fur- 
nished with  a  copy  of  Captain  Willard's  report  on  the  Yazoo  Bridge, 
with  request  that  they  present  plans  in  conformity  therewith. 

Chas.  W.  Raymond, 

Acting  Chief  of  Engineers. 
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[Second  indonement] 

War  Department, 
Judge-AdvocateGeneral's  Office, 

Washington,  J).  0.,  October  20, 1887. 

Respectfully  forwarded  to  the  Secretary  of  War,  with  formal  instru- 
ment for  his  approval  (prepared  in  daplicate)  of  the  design  and  draw- 
ings and  map  of  the  location  of  the  bridge  proposed  to  be  built  by  the 
Georgia  Pacific  Railroad  Company  across  the  Sunflower  River,  in  the 
State  of  Mississippi. 

6.  Norman  Lieber, 
Acting  Judge- Advocate- OeneraL 


IiETTER  OF  THE  SECRETARY  OF  WAR. 

War  Department, 
Washington  City,  October  22, 1887. 

Sir:  In  reply  to  your  letter  of  the  30th  ultimo,  transmitting,  for  ap- 
proval by  the  Department,  plans  of  a  bridge  proposed  to  be  constructed 
across  the  Yazoo  River  by  the  Georgia  Pacific  Railway  Company,  I 
have  the  honor  to  inclose,  for  the  information  of  the  company,  a  copy  of 
a  report  upon  the  proposed  bridge  by  Capt.  J.  H.  Willard,  Corps  of 
Engineers,  with  accompanying  tracing,  as  suggested  by  the  Acting 
Chief  of  Engineers,  a  copy  of  whose  report  of  the  14th  instant  is  also 
herewith. 

Very  respectfully,  your  obedient  servant, 

William  C.  Endicott, 

Secretary  of  War. 

I.  T.  Sage,  Esq., 

Oeneral  Manager  Georgia  Pacific  Railway  Company, 

Birmingham,  Ala, 


letter  of  the  general  manager  of  the  GEORGIA  PACIFIC 

railway  company. 

The  Georgia  Pacific  Railway  Company, 

Birmingham,  Ala,,  January  23,  1888. 

Dear  Sir:  The  Georgia  Pacific  Railway  Company  desire  to  submit 
for  the  approval  of  the  War  Department  the  inclosed  plans  for  con- 
structing the  draw-bridge  across  the  Yazoo  River.  These  plans  have 
been  prepared  in  accordance  with  the  suggestion  of  William  C.  Endi- 
cott, Secretary  of  War,  October  22, 1887,  based  upon  the  recommenda- 
tions of  Charles  W.  Raymond,  Acting  Chief  of  Engineers,  October  14, 
1887,  transmitting  the  report  of  J.  H.  Willard,  Captain  of  Engineers, 
August  30,  1887. 

^       Yours,  very  truly, 

I.  Y.  Sage, 

Oeneral  Manager, 

Chief  of  Engineers,  U.  S.  A. 
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[First  indorsement.] 

Office  .Chief  of  Enginbebs, 

U.  S.    Army, 
February  7, 1888. 

liespectfully  submitted  to  the  Secretary  of  War.  The  within  plans 
for  the  proposed  bridge  of  the  Georgia  Pacific  Railway  Corapany  across 
the  Yazoo  River,  prepared  under  authority  granted  by  an  act  approved 
March  3,  1887,  are  in  accordance  with  the  requirements  of  the  War  De- 
partment, and  are  recommended  for  approval,  subject  to  the  condition 
that  such  services  be  maiuta.ined  by  the  railroad  company  as  may  be 
nexjessary  to  insure  prompt  opening  of  the  draw  on  reasonable  signal, 
and  that  such  signals  be  displayed  as  are  customary,  or  as  are  now 
and  may  hereafter  be  prescribed  by  the  Light-House  Department. 

The  previous  papers  in  the  case  were  submitted  to  the  War  Depart- 
ment with  indorsement  of  this  office,  dated  October  14,  1887. 

J.  O.  DUANB, 

Brig.  Oen.^  Chief  of  Engineers. 

(Second  indorsement.] 

War  Department, 

February  9,  1888. 

Respectfully  referred  to  the  Acting  Judge- Advocate-Greneral  to  pre- 
pare the  formal  approval,  in  duplicate,  with  conditions  as  proposed  by 
the  Chief  of  Engineers. 
By  order  of  the  Secretary  of  War. 

John  Tweed  ale, 

Chief  Clerk. 

(Third  indorsement.] 

War  Department, 
Judge- Advocate  General's  Office, 

Washingtofi^  B.  C,  February  15, 1888. 

Respectfully  returned  to  the  Secretary  of  War,  with  formal  instru- 
ment (prepared  in  duplicate),  for  his  approval  of  the  plans  and  location 
of  the  bridge  proposed  to  be  built  by  the  Georgia  Pacific  Eailroa^l  Com- 
pany across  the  Yazoo  River,  in  the  State  of  Mississippi. 

Attention  is  invited  to  the  fact  that  the  extracts  from  the  company's 
minutes,  purporting  to  show  the  names  of  the  officers  of  the  company, 
are  extracts  from  the  minutes  of  meetings  held  respectively  November 
29  and  December  18, 1886,  at  which  meetings  officers  and  directors  were 
elected  for  the  then  ensuing  year.  There  is  nothing  to  show  that  the 
officers  then  elected  are  the  present  officers  of  the  company. 

G.  Norman  Libber, 
Acting  Judge-Advoeate-Oeneral. 


letter    to    the    president  of  the    GEORGIA    PACIFIC  RAILWAY 

COMPANY. 

The  Georgia  Pacific  Railway  Company, 

Birmigham,  Ala.y  March  24, 1888. 

Sir  :  Referring  to  your  favors,  October  21, 1887,  and  February  4, 1888, 
to  I.  Y.  Sa^e,  general  manager,  relative  to  the  Sunflower  River  Bridge 
of  this  company,  and  to  other  letters  relative  to  the  Yazoo  River  Bridge 
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of  this  compauy,  I  beg  to  explain  that  the  delay  in  signing  and  retom- 
ing  the  papers  has  been  dne  to  the  fact  that  an  error  appears  in  the  act 
of  Congress  approved  March  3, 1887,  in  that  the  corporate  name  of  this 
oomi)any  is  given  as  the  "  Georgia  Pacific  Sailroad  Company.'^  Under 
the  cifcumstances  it  was  thought  best  to  withhold  the  papers  until 
another  act  of  Congress  conld  be  gotten  correcting  this  mistake  and  giv- 
ing longer  time  within  which  to  baild  the  bridges.  I  have  now  advices 
from  Senator  George  that  the  necessary  bill  has  been  passed  in  the 
Senate,  and  Eepresentative  Allen  writes  me  that  he  hopes  to  pass  this 
bill  through  the  House  next  week. 

We  have  recently  sent  to  the  office  of  the  Chief  of  Engineers  plans 
for  our  proposed  bridge  over  the  Tombigbee  Biver,  which  bridge  is 
covered  by  the  same  acts  of  Congress,  and  I  hope  that  the  papers  for 
this  bridge  also  can  soon  be  gotten  in  shape  for  proper  execution.  So 
soon  as  the  pending  act  of  Congress  becomes  a  law  I  will  be  prepared 
to  execute  the  papers  as  to  the  Sunflower  and  Yazoo  Biver  bridges,  and 
will  do  so  and  promptly  return  them  to  you. 

Very  respectfully,  your  obedient  servant, 

J  NO.  W.  Johnston, 

President  Oeorgia  Ptwific  BaiUcay  Company. 

Hon.  WnxiAM  0.  Endicott, 

Secretary  of  War. 


letter  op  the  sbobetaby  of  war. 

Wae  Department, 
Washington  City,  April  28, 1888. 

Sir:  Beferring  to  Department  letter  to  you  of  the  25th  instant,  rela- 
tive to  the  bridges  authorized  to  be  erected  by  the  Georgia  Pacific 
Bailway  Company  across  the  Yazoo  and  Tombigbee  rivers,  I  have  the 
honor  to  state  that  by  inadvertence  two  copies  of  the  instrument  indi- 
cating approval  of  the  plans  of  the  bridge  across  the  Yazoo  Biver 
were  transmitted  to  you,  and  to  request  that  you  return  one  of  the 
copies  in  question  to  the  Department. 

I  inclose  for  retention  by  your  company  a  duly-executed  copy  of  an 
instrument  indicating  approval  by  the  Secretary  of  War,  under  certain 
specified  conditions,  of  the  location  and  plans  of  the  bridge  authorized 
to  be  constructed  by  the  company  over  the  Sunflower  Biver,  under  the 
provisions  of  the  act  of  Congress  approved  March  3,  1887,  and  the 
amendatory  act  approved  April  2, 1888. 
Very  respectfully, 

William  C.  Endicott, 

Secretary  of  War. 
Mr.  J.  W.  Johnston, 

President  Oeorgia  PaxAfic  Railway  Company^ 

Birminghamj  Ala. 


LETTER    OF    THE    PRESIDENT    OP    THE    GEORGIA    PACIFIC    RAILWAY 

COMPANY. 

The  Georgia  Pacific  Railway  Company, 

Birmingham,  Ala.,  May  5,  1888. 

Sir  :  I  have  the  honor  to  acknowledge  receipt  of  your  favor,  28th 
ultimo,  inclosing  for  retention  by  this  company  an  executed  copy  of  the 
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iDstroment  containing  the  approval  of  the  Secretary  of  War  for  the 
erection  by  this  company  of  its  proposed  bridge  across  the  Sunflower 
Eiver. 

As  requested  by  you,  I  beg  to  return  herewith  one  copy  of  the  exe- 
cuted instrument,  indicating  approval  by  the  Secretary  of  War  of  the 
plans  for  the  bridge  proposed  to  be  erected  by  this  company  across 
the  Yazoo  Biver,  said  paper  having  been  sent  to  this  office  through 
mistake. 

With  thanks  for  your  kind  and  prompt  attention  in  these  matters,  I  am, 
Very  respectfully,  yonr  obedient  servant, 

Jno.  W.  Johnston, 

'^resident. 
Hon.  William  C.  Endioott, 

Secretary  of  War. 


WWi8. 


HIGH  BRIDGE  ACROSS  THE  MISSISSIPPI  EIVER  AT  DUBITQUE,  IOWA,  AU- 
THORIZED BY  ACT  OF  CONGRESS  APPROVED  FEBRUARY  21,  1887. 

UNITED  States  Engineer  Office, 

Rock  Islandy  llLy  January  13, 1SS7. 

General  :  In  my  letter  of  August  31, 1886, 1  brought  to  the  notice 
of  the  Department  that  a  high  bridge  was  in  course  of  construction  at 
Dubuque  in  lieu  of  the  ponton  bridge  authorized  by  act  of  Congress  ap- 
proved May  29,  1884.  I  further  stated  that,  '*  although  the  propos*^ 
height  of  bridge  (over  the  channel)  is  but  50  feet,  while  if  the  plans  had 
been  submitted  55  feet  would  have  been  recommended,"  yet  the  high 
bridge,  if  built  as  proposed  by  the  company,  "  would  be  less  of  an  ob- 
struction to  navigation  than  the  ponton  bridge  authorized  by  law."  By 
indorsements  on  my  letter  of  August  31, 1886, 1  was  instructed  to  for- 
ward plans,  etc.,  for  the  action  of  the  Secretary  of  War.  After  con- 
siderable delay  in  obtaining  the  papers  from  the  bridge  company,  I  now 
have  the  honor  to  forward  herewith  the  following  documents  duly  au- 
thenticated : 

(1)  Articles  of  incorporation  of  the  Dubuqne  Ponton  BridgeCompany,  with  amend- 
ments thereto. 

(2)  Proceedings  of  East  Dabnqne  Bridge  Company,  (holding  the  charter  for  the 
ponton  bridge  nnder  act  of  May  29, 1884),  transl&rring  their  rights  to  the  Dabaqne 
Ponton  Bridge  Company,  and  approving  the  change  from  a  ponton  bridge  to  a  high 
bridge. 

(3^  Records  of  first  meeting  of  Dnbuqne  Ponton  Bridge  Company. 

(4)  PJan  and  elevation  of  proposed  high  bridge  nnder  constmotion  by  Dabnqne 
Ponton  Bridge  Company. 

(5)  Details  of  piers. 

The  drfvwings  show  the  elevation  of  lower  chord  of  long  span  at  from 
61  to  55  feet  above  extreme  high- water  mark,  which  will  permit  the  pas- 
sage of  any  boat  now  in  use  on  the  Upper  Mississippi  River,  The  ar- 
rangements of  piers  and  location  are  good,  and^  as  I  stated  in  my  letter 
of  August  31,  1886, 1  believe  the  proposed  bridge  to  be  less  of  an  ob- 
struction to  navigation  than  the  ponton  bridge  authorized  by  law. 
Very  respectfully,  your  obedient  servant, 

A.  Mackenzie, 

Major  of  Engineen. 
The  Chief  of  Engineers,  U.  S.  A. 


■^ 
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[First  i]idoneinent.J 

Offioe  Ohief  of  Engineers, 

U.  S.  Army, 
September  26, 1887. 

Bespectfally  retarDed  to  Msg.  A.  Mackenzie  for  report. 

Msgor  Mackenzie  is  requested  to  ascertain  whether  the  high  bridge 
now  being  boilt  across  the  Mississippi  Biver  at  Dnbnqne  is  the  one  re- 
ferred to  in  the  act  of  Congress  approved  February  21, 1887,  and,  if  so, 
whether  in  his  opinion  sach  wagon  bridge  is  a  ^^  sabstantial  obstruction 
to  the  navigation  of  said  river.'' 

He  will  also  report  whether  the  bridge  is  being  constructed  upon  the 
location  and  according  to  the  plan  inclosed  herewith.  If  the  bridge  in 
question  is  correctly  represented,  or  if  changes  have  been  made,  draw- 
ings of  the  bridge  as  it  is  being  built  should  be  submitted  in  duplicate 
by  the  bridge  company. 

By  'M)mmand  of  Brigadier-General  Dnane. 

Jas.  0.  Post, 
M€0or  of  Engineers. 

[SeooDd  indonement.] 

United  States  Engineer  Office, 

Rock  lelandy  111.,  February  2, 1888. 

BespectfuUy  returned  to  the  Chief  of  Engineers. 

(1)  Thehigh  wagon  bridge  built  at  Dubuque,  Iowa,  by  the  "Dubuque 
Ponton  Bridge  Company"  is  the  bridge  reterred  to  in  the  act  of  Con- 
gress approved  February  21, 1887. 

(2)  This  bridge  has  been  constructed  upon  the  location  and  according 
to  plans  originally  presented  by  the  above-named  company  and  now 
accompanying  this  paper. 

(3)  This  bridge  is  not  a  ^*  substantial  obstruction  to  the  navigation  of 
said  river." 

For  reasons  upon  which  above  conclusions  are  based,  reference  is 
made  to  my  report  dated  February  2, 1888,  inclosed  herewith. 
The  duplicate  plans  of  bridge  as  built  are  sent  herewith,  as  requested. 

A.  Mackenzie, 
Major  of  Engineers. 

[Third  Indonement.  ] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
March  14, 1888. 

BespectfuUy  submitted  to  the  Secretary  of  War,  through  the  Acting 
Judge- Advocate-General.  U.  S.  Army. 

The  bridge  within  reMjrred  to  was  originally  authorized  by  act  of 
Congress  approved  March  3, 1875,  to  be  built  as  a  ponton  bridge,  which 
act  was  modified  by  an  act  approved  May  29, 1884,  and  finally,  by  act 
approved  February  21,  1887,  authorized  to  be  built  as  a  high  wagon  and 
foot-passenger  bridge.  The  bridge  is  already  constructed  under  the  last- 
named  act,  and,  as  will  appear  from  the  accompanying  report  of  Maj.  A. 
Mackenzie,  Corps  of  Engineers,  dated  February  2  last,  has  been  con- 
structed  upon  the  location  and  according  to  tho  accompanying  plans,  and 
furnishes  reasonable  accommodation  to  the  steam-boats  now  navigating 
the  Upper  Mississippi  River,  and  is  no  "  substantial  obstruction  to  the 
navigation  of  said  river.'' 
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Major  Mackenzie's  views  are  ooncorred  in  and  no  objection  exists  to 
tiie  approval  of  the  plans  of  the  l^ridge  within  submitted  by  the  Secre- 
tary of  War. 

Jas.  O.  Post, 
Acting  Chief  of  Ungineen. 

nfaarth  indni  ■wiifiiit ) 

War  Department, 
Judge- Advocate-General's  Office, 

Washington^  D.  C,  March  17, 1888. 

liespectfnlly  forwarded  to  the  Secretary  of  War. 

The  accompanying  papers  are  complete,  with  the  exception  of  the  ex- 
tracts of  the  company's  minutes  showing  the  names  of  the  present 
officers  of  the  company,  and  the  acceptance  by  the  company  of  the  pro- 
visions of  the  act  of  Congress  granting  the  privilege  in  question,  which 
do  not  accompany  these  papers.  The  evidence  of  ihe  acceptance  by  the 
company  of  the  provisions  of  the  act  of  Congress  is  essential  under  the 
rule  of  the  War  Department  of  July  31, 1886. 

6.  Norman  Lieber, 
Acting  Judge-Advocate-  General 

[Fifth  indMMment.) 

War  Department, 

March  19, 1888. 

Respectfully  returned  to  the  Chief  of  Engineers,  inviting  atteotion 
to  the  fourth  indorsement. 
By  order  of  the  Secretary  of  War. 

John  Tweedale, 

Chief  Clerk 

[Sixth  indoneiii6iit.l 

Office  Chief  of  Engineers, 

U.  S.  Army, 
April  24,  1888. 

Respectfully  returned  to  the  Secretary  of  War,  through  the  Acting 
Judge- Advocate-General,  U.  S.  Army,  with  the  pai)er8  referred  to  in  the 
fourth  indorsement. 

J.  C.  DUANE, 

Brig.  Oen.j  Chief  of  Engineera. 

[SeTenth  indorsement] 

War  Department, 
Jttdge-Advooate-General's  Office, 

Washington,  B.  C,  ApHl  30,  1888. 

Respectfully  forwarded  to  tho  Secretary  of  War,  with  iustrament 
(prepared  iu  duplicate)  for  his  approval  of  plan  and  location  of  tlie 
bridfce  constructed  by  the  Dubuque  Ponton  Bridge  Company  over  the 
Mississippi  River  between  the  city  of  East  Dubuque,  111.,  and  the  city 
of  Dubuque,  Iowa. 

G.  Norman  Lieber, 
Acting  Judge- Advocate- Oeneral, 


j 
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fEiglith  iadoreeiDeiit.J 

War  Department, 

April  30,  1888, 

Respectfully  returned  to  the  Chief  of  Eugioeers  to  have  the  accept- 
ance executed  by  the  proper  officer  of  the  Dubuque  Ponton  Bridge  Con^- 
pany. 
By  order  of  the  Acting  Secretary  of  War. 

John  Tweedale, 

Chief  Clerk. 

(NinUi  indonement.]    - 

Office  Chief  of  Engineers, 

U.  8.  Army, 
May  19, 1888. 

Respectfully  returned  to  the  Secretary  of  War  with  the  acceptance 
duly  executed  in  accordance  with  the  requirements  of  the  foregoing  in- 
dorsement. 

J.  0.  Duane, 
Brig,  Oen.j  Chief  of  Engineers. 


report  of  major  a.  MACKENZIE,  CORPS  OF  ENGINEERS,  ACCOMPA- 
NYING SECOND  INDORSEMENT  ON  THE  FOREGOING  COMMUNICA- 
TION. 

United  States  Engineer  Office, 

Rock  Island,  III.,  February  2,  1888.    ' 

Oenerai/:  By  an  indorsement  dated  Office  Chief  of  Engineers,  Sep- 
tember 26, 1887, 1  was  requested  to  ascertain  whether  the  high  bridge 
across  the  Mississippi  Eiver  at  Dubuque,  Iowa,  was  the  one  referred  to 
in  I  he  act  of  Congress  approved  February  21, 1887,  and  whether  the 
bridge  is  constructed  upon  the  location  and  according  to  tlie  plans  pre- 
sented by  the  "  Dubuque  Ponton  Bridge  Company  "  and  forwarded  to 
the  Chief  of  Engineers  with  my  letter  of  January  13, 1887 ;  also  whether 
in  my  opinion  this  high  wagon  bridge  is  a  *'  substantial  obstruction  to 
the  navigation  of  said  river.'' 

Immediately  upon  receipt  of  the  papers  I  addressed  letters  to  the 
managers  of  the  packet  companies  on  the  Upper  Mississippi,  requesting 
dimensions  of  their  packets  and  their  opinion  as  to  possible  dimensions 
of  the  boats  of  the  future  which  might  be  considered  most  suitable  to 
the  upper  river  tra<le.  The  last  reply  to  my  inquiries  has  just  been 
received. 

The  high  wagon  bridge  at  Dubuque,  Iowa,  opened  for  travel  Novem- 
ber 29,  1887,  was  built  by  the  Dubuque  Ponton  Bridge  Company. 
Construction  was  commenced  under  authority  supposed  by  the  com- 
pany to  be  granted  by  an  act  of  Congress  approved  March  3, 1875,  and 
amended  by  act  approved  May  29, 1884.  These  acts  authorized  the  con- 
struction of  a  ponton  bridge,  and  permission  was  granted  to  the  *'Bast 
Dubuque  B;pidge  Company''  to  construct  a  ponton  bridge.  This  com- 
pany transferrer!  all  their  rights  and  franchises  to  the  ''  Dubuque  Pon- 
ton  Bridge  Company,"  which  changed  the  plans  and  built  the  existing 
high  bridge. 
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AtteDtion  beiDg  called  to  the  fact  that  the  act  of  Congress  did  not 
authorize  such  a  structure  as  was  being  built,  the  matter  was  presented 
to  Congress  by  the  bridge  company,  and  an  act  of  Congress,  approved 
February  21, 1887,  authorized  the  "Dubuque  Font«m  Bridge  Company," 
the  company  holding  the  franchise  of  the  "  East  Dubuque  Bridge  Com- 
pany," to  construct  in  lieu  of  the  pontoon  bridge  a  high  wagon  bridge, 
and  it  is  under  this  act  that  the  existing  high  bridge  at  Dubuque  was 
completed.  By  the  act  of  February  21, 1887,  the  acts  referring  to  a  pon' 
toon  bridge  were  virtually  repealed,  and  there  now  exists  no  authority 
for  the  further  construction  of  bridges  under  the  acts  of  Congress  herein 
referred  to. 

I  would  therefore  reply  that  the  high  bridge  across  the  Mississippi 
Kiver  at  Dubuque,  Iowa,  is  the  one  referred  to  in  the  act  of  Congress 
approved  February  21, 1887,  and  the  bridge  is  built  on  the  location  and 
according  to  the  plans  originally  forwarded  with  my  letter  of  January 
13,  1887. 

This  high  bridge  is  located  immediately  below  the  existing  railroad 
bridge,  with  piers  in  same  line.  So  far  as  widths  of  spans  are  concerned, 
the  bridge  satisfies  all  demands  of  navigation.  From  measurements 
taken  since  the  brids^e  was  completed,  it  appears  that  the  clear  heights 
given  are  very  slightly  in  excess  of  those  indicated  on  the  plans  sub- 
mitted. The  clear  headway  above  high  water  of  1880  given  by  the 
bridge  are  as  follows : 

Feet. 

At  a  point  20  feet  oast  of  west  obaunel  pier 51.0 

At  a  point  50  feet  westof  draw  protection  of  railroad  bridge 54.8 

At  a  point  30  feet  west  of  draw  protection  of  railroad  bridge 55. 56 

The  available  height  may  therefore  be  considered  at  54,8  feet  above 
the  high  water  of  1880,  the  highest  of  which  we  have  authentic  record. 

The  largest  boats  now  navigating  the  Upper  Mississippi  River  are 
the  Saint  Paul  and  War  Eagle^  of  the  Saint  Louis  and  Saint  Paul  Packet 
Company,  and  the  managers  of  the  line  report  that  they  consider  the 
Saint  Paul  a  model  boat  for  the  upper-river  trade,  and  would  follow  her 
dimensions  in  the  construction  of  new  boats.  The  chimneys  and  pilot- 
houses of  these  boats  are  higher  fhan  those  of  any  of  the  Diamond 
Jo  Line  steamers. 

Tbe  heights  for  the  Saint  Paul  above  water-line  are:  Top  of  chimneys, 
61.6  feet ;  top  of  pilot-house,  48  feet ;  and  these  are  the  height<s  to  be 
taken  in  connection  with  a  consideration  of  the  Dubuque  High  Bridge 
as  a  substantial  obstruction  to  navigation.  On  the  Ohio  River,  where 
high  bridges  are  common,  it  is  customary  to  consider  the  height  of  the 
IMlot-bouse  only,  it  being  practicable  to  lower  chimneys,  and  an  excess 
of  3  feet  above  pilothouse  is  usually  given. 

Consideriu«j:  tbe  heights,  it  appears  that  all  boats  now  used  on  the 
Upper  Mississippi,  even  when  light,  would,  so  far  as  tops  of  pilot-houses 
are  concerned,  pass  under  tbe  Dubuque  High  Bridge  at  extreme  high 
water,  and  tbeir  cbimneys  would  also  pass  under  without  lowering 
whenever  sta^e  was  loss  than  7  feet  below  extreme  high  water.  A 
higher  stage  than  7  feet  below  extreme  high  water  is  not  common,  and 
is  of  comparatively  short  duration. 

Daring  hi^h  water  it  has  happened  that  the  larger  class  of  steamers 
from  the  Ohio  or  the  Lower  Mississippi  have  been  sent  for  an  occasional 
trip  through  to  Saint  Paul.  Such  a  class  of  boats  could  not  in  all  cases 
pass  under  the  Dubuque  High  Bridge;  but  assuch class  is  not  adapted 
to  the  Upper  Mississippi  River,  and  do  not  properly  belong  there,  they 
they  have  not  been  considered, 
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Some  navigators  think  a  height  of  60  feet  above  high  water  should  be 
given^  and  of  coarse  sach  height  would  be  better  than  55 ;  but  to  call 
for  a  greater  height  than  is  absolutely  necessary  is  somewhat  unreason- 
able. 

Certain  booms,  connecting  the  piers  of  the  high  bridge  with  the  cor- 
responding piers  of  the  railroad  bridge,  are  required,  and  the  owners  of 
the  high  bridge  express  a  williugness  to  put  them  in  as  soon  as  practi- 
cable. If  this  is  not  done,  as  promised,  the  booms  can  be  called  for 
under  section  8  of  the  river  and  harbor  act  of  July  5, 1884. 

As  it  appears  that  the  height  given  the  Dubuque  High  Bridge  fur- 
nishes reasonable  accommodation  to  the  steamboats  now  navigating  the 
Upper  Mississippi  Biver,  I  am  of  the  opinion  that  the  bridge  is  '^no  sub- 
stantial obstruction  to  navigation  of  said  river."  The  height  given  is 
greater  than  is  required  by  the  rules  laid  down  by  General  Warren  in 
his  report  on  <^  Bridging  the  Upper  Mississippi  Biver  from  Saint  Paul  to 
Saint  Louis." 

One  copy  of  plans  of  bridge  as  proposed  accompanied  the  original 
papers.  These  plans  show  the  bridge  as  built,  and  duplicate  copies  have 
been  procured  as  requested. 

The  construction  of  the  Dubuque  High  Bridge  will  make  necessary 
arrangements  for  lowering  the  chimneys  of  some  of  the  steam-boats  now 
navigating  the  Upper  Mississipi^  Biver.  It  has  been  claimed  that  the 
expense  of  such  work  is  a  fair  charge  against  the  bridge  company;  but 
on  this  point  I  do  not  feel  it  my  province  to  express  any  opinion. 
Very  respectfully,  your  obedient  servant, 

A.  Mackenzie, 


Th^  Ohief  of  Engineers,  U.  S.  A. 


Major  of  Engineers, 


W  W  xg. 


BRIDGE  OP  THE  OHIO  CONNECTING  RAILWAY  COMPANY  ACROSS  THE 
OHIO  RIVER  NEAR  THE  MOUTH  OF  CORK'S  RUN,  IN  ALLEGHENY 
COUNTY,  PENNSYLVANIA,  AUTHORIZED  BY  ACT  OF  CONGRESS  AP- 
PROVED  MAY  14,  1888. 

PlTTSBTTBGH,  CINCINNATI  AND  St.  LoUIS  EAILVf  AT  OO., 

•Chief  Engineer's  Office, 

Columbus^  OhiOj  May  24,  1887. 

Dear  Sib  :  I  am  directed  by  the  Ohio  Connecting  Railway  Compauy, 
a  corporation  chartered  by  the  State  of  Pennsylvania,  to  present  to 
yon,  in  accordance  with  the  law  governing  the  constraction  of  bridges 
over  the  Ohio  Biver,  plans  for  the  erection  of  a  bridge  across  the  OLiio 
Biver  abont  I  mile  below  the  junction  of  the  Allegheny  and  Monon- 
^Uiela  rivers  at  Pittsburgh,  Pa.  The  plans  herewith  sabmitted  con- 
sist of — 

(1)  A  map  of  the  Ohio  Biver  on  a  scale  of  200  feet  per  inch,  showing 
high  and  low  water  marks  and  the  shore  topography  and  the  river  bot- 
tom contour  lines. 

(2)  A  map  of  the  Ohio  Biver  showing  the  current  lines  and  velocities 
of  the  river  above  and  below  the  proposed  bridge  site  on  a  scale  of  200 
feet  per  inch. 

(3)  A  plan  of  the  masonry  piers  Nos.  4  and  6,  being  the  two  shore 
niers^  ^)n  a  scale  of  one-eighth  of  an  inch  per  foot), 


2498     REPORT   OF   THE   CHIEF   OF  ENGINEERS,  U.  8.  ARMT. 

(4)  Plan  of  Pier  l^o.  5,  being  the  middle  pier,  on  a  scale  of  ooe-ef  ghth 
of  an  inch  per  foot 

(5)  The  profile  and  plan  of  bridge  across  tlie  Ohio  Biver  on  a  sci^  of 
40  feet  per  inch. 

Very  respectfnlly,  yoors, 

M.  J.  Becker, 
Chief  Engineer  Ohio  Connecting  Railway  Comjpang, 

Hon.  WnxiAM  0.  Endicott, 

Secretary  of  War. 

[First  Indornf  mt] 

Office  Chief  of  Engineers, 

U.  S.  Arict, 

May  26,  1887. 

Respectfully  retomed  to  the  Secretary  of  War. 

The  maps  required  by  section  4  of  ^  An  act  supplementary  to  an  act 
approved  December  17, 1872,  entitled, '  An  aet  to  aathorize  the  constmc- 
tiou  of  the  bridges  across  the  Ohio  Biver,  and  to  prescribe  the  dimen- 
sions of  the  same,'  ^  approved  February  14, 1883  (copy  herewith),  sub- 
mitted by  the  Ohio  Connecting  Bail  way  Company,  under  the  provisions 
of  that  section  ^^  shall  be  referred  to  a  Board  of  Engineers  for  examina- 
tion and  report,  which  Board  shall  personally  examine  the  sit«  of  the 
proposed  bridge,  and  shall  hold  a  public  session  at  some  convenient 
point  to  hear  all  objections  thereto,  of  which  public  session  due  notice 
and  invitation  to  be  present  shall  be  given  to  all  interested  parties,"  etc. 

It  is  accordingly  recommended  that  a  Board  of  Officers  of  the  Corps 
of  EDgineers  be  constituted,  to  meet  at  Pittsburgh,  Pa.,  upon  the  call 
of  the  senior  member,  and  at  such  time,  as  the  other  duties  of  the 
members  will  permit,  to  consider  and  report  upon  the  plans  in  question. 
The  Board  to  consist  of  Lieutenant-Colonels  W.  E.  Merrill  and  J.  W. 
Barlow,  and  Maj.  Amos  Stickney,  with  Lieut.  E.  J.  Spencer  as  recorder. 
If  approved  by  the  Secretary  of  War,  the  Board  will  be  convened  by 
orders  from  this  office. 

It  is  suggested  that  the  attention  of  the  railroad  authorities  be  called 
to  the  requirements  of  the  ^' rule  to  be  observed  when  application  is 
ui  ide,  pursuant  to  an  act  of  Congress,  for  the  approval  by  the  Secretary 
of  War  of  plans  for  a  bridge,''  etc.,  dated  July  31, 1886,  and  also  to  the 
fact  that  there  is  no  evidence  contained  in  the  paper  submitted  by  them 
tbat  the  first  part  of  section  4,  before  referred  to,  in  regard  to  publica- 
tion, has  been  complied  with. 

J.  C.  DUANS, 

Brig.  Oen.,  Chief  of  Engineers. 

« 

[8M«iid  ladofBeiiMat.] 

War  Department,  May  26, 1887. 

The  recommendation  of  the  Chief  of  Engineers  in  regard  to  the  Board 
of  Engineers  is  approved. 

Mr.  Becker^s  attention  was  called  to  the  rule  of  the  Department 
dated  July  31,  1880,  and  to  the  requirements  of  section  4  of  the  act  ap' 
proved  December  17, 1872,  on  the  25th  instant. 

By  order  of  the  Secretary  of  War. 

JO^N  TWBBBAI^E^ 

Qhi^Olerk. 


I  amZ~~i'm^ ^  •'  -- 
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[Thtod  indoci— fmt) 

Offioe  Ohief  of  Enginebbs, 

U.  8.  Army, 
June  28, 1887. 

BespectfhUy  returned  to  the  Secretary  of  War,  inviting  attention  to 
the  accomiianying  report  of  the  Board  of  Engineers,  appointed  with 
his  sanction  by  Bi>ecial  Orders  'So.  60,  cnrrent  series,  from  this  office, 
to  consider  and  report  upon  the  plans  submitted  by  the  Ohio  Connect- 
ing Baihroad  Company  for  their  proposed  bridge  across  the  Ohio  Biver 
at  about  1  mile  below  the  junction  of  the  Allegheny  and  Monongahela 
rivers  at  Pittsburgh,  Pa.  The  report  of  the  Board  is  concise  in  terms, 
and  shows  that  the  subject  has  received  the  careful  consideration  which 
the  Importance  of  the  interests  involved  demands.  The  Board  states 
^^thaty  Biter  careful  study  of  the  drawings  and  of  the  ground,  the  Board 
have  concluded  that  the  site  selected  by  the  bridge  company  is  unusually 
nn&vorable  to  the  river  interests."  They  ^^  also  find  that  the  line  of  the 
proposed  bridge  is  not  normal  to  the  current  at  all  stages,  as  required 
by  law,  but  departs  from  such  a  line  by  an  angle  of  13^.    •    •    • 

^^  After  mature  deliberation  the  Board  feel  constrained  to  state  that, 
in  their  best  judgment,  any  bridge  at  the  locality  selected  by  the  Ohio 
Connecting  Railway  Company,  except  one  spanning  the  whole  width  of 
the  river,  would  be  ot|]ectionaDle,  but  they  believe  that  with  a  change 
iB  axis,  as  recommended,  and  a  clear  opening  of  800  feet,  measured  on 
the  low- water  line,'  a  bridge  at  the  site  selected  would  be  admissible. 
The  increase  in  channel  space  should  be  given  by  moving  the  south 
channel  pier  nearer  to  the  «outh  shore." 

In  conclusion,  the  Board  recommends  ^Hhat  the  site  selected  by  the 
bridge  company  be  accepted  on  the  condition  that  the  axis  of  the  bridge 
be  changed  as  recommended,  and  that  the  channel  space  be  increased 
to  800  feet,  but  that  otherwise  the  site  be  rejected.  They  also  recom- 
mend that  the  company  be  notified  that  the  location  which  crosses 
Brunot^s  Island,  as  indicated  above,  will  be  acceptable  to  the  United 
States,  and  that  they  are  at  liberty  to  bring  up  other  sites  for  examina- 
tion in  case  neither  of  the  two  named  is  accepted  under  the  conditions 
herrin  imposed." 

The  views  of  the  Board  are  concurred  in  by  this  office,  and  it  is  recom- 
mended that  a  copy  of  their  report  be  furnished  the  Oliio  Connecting 
Railway  Company  for  their  information. 

It  may  be  proper  to  invite  attention  to  the  letter  of  Lieut.  Col.  Will- 
iam E.  Merrill,  in  which  it  is  stated  that  the  duplicates  of  maps  and 
papers  required  by  the  rule  oi  the  War  Department  will  be  sent  by  the 
company  direct  to  this  office. 

J.  C.  Duane, 
Brig.  Oen.j  Ohief  of  Engineers. 


FIBST  BEPOBT  of  BOABD  OF  ENGINEERS. 

June  25,  1887. 

The  Board  of  officers  of  the  Corps  of  Engineers  appointed  by  Special 
Orders,  No.  60,  dated  Headquarters  Corps  of  Engineers,  Washington, 
D.  C,  May  27, 1887,  to  "consider  and  report  upon  the  plans  of  the  pro- 
posed bridge  across  the  Ohio  Biver  about  1  mile  below  the  junction  of 
tbe  Allegheny  an4  l^onon^ahela  rivers^  i^r^bipitted  by  tbQ  Ohio  Coii- 
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necting  Bailway  Company,"  woold  respectfiilly  sabmit  the  foUowing 
report: 

The  Board  met  at  Pittsburgh  on  the  14th  of  Jane,  in  accordance  with 
the  call  of  the  senior  member,  and  held  a  public  session  in  the  Monon- 
gahela  House,  of  which  public  session  due  notice  and  invitation  to  bo 
present  was  given  to  all  interested  persons  by  advertisement  in  two 
ncwspai)ers  in  the  city  of  Pittsburgh  and  in  two  newspapers  in  the  city 
of  Cincinnati. 

At*  this  session  the  Ohio  Connecting  Bailway  Company  was  repre- 
sented by  the  chief  engineer  and  by  the  general  manager  of  the  lines  of 
the  Pennsylvania  Company  west  of  Pittsburgh,  and  the  river  interests 
were  represented  by  a  number  of  leading  coal  operators. 

The  orders  convening  the  Board  were  duly  r^d,  and  the  maps  were 
examined  and  informally  discussed  by  those  present.  Meanwhile  the 
coal  operators  had  arranged  to  take  a  tow  of  empty  barges  down  to  the 
site  of  the  proposed  bridge  in  order  to  illustrate,  as  far  as  practicable, 
the  method  of  navigating  that  part  of  the  river  by  coal  tows,  and  the 
bridge  engineers  had  marked  by  buoys  the  location  of  the  proposed 
channel-piers. 

In  the  afternoon  the  members  of  the  Board  and  the  representatives 
of  river  and  rail  transportation  met,  by  invitation,  on  a  tow-boat  be- 
longing to  Mr.  Simpson  Horner,  to  which  a  tow  of  nine  empty  barges 
had  been  attached,  and  proceeded  down  the  river  to  the  head  of  Brnnot's 
Island.  As  the  river  was  about  3  feet  below  a  barge  stage,  causing  a 
slack  current  in  the  natural  pool  above  Brunot's  Island,  and  as  an  up- 
stream wind  was  blowing,  it  was  not  practicable  to  handle  a  tow  of 
empty  barges  as  would  have  been  done  with  a  loaded  tow ;  but  the 
method  of  navigating  this  piece  of  river  was  very  clearly  pointed  out. 

Owing  to  the  swiftness  of  the  current  through  the  Glasshouse  Chan- 
nel it  was  considered  unadvisable  to  take  the  fleet  below  the  head  of 
Bruuot's  Island,  and  accordingly  it  was  dropped  at  Brown's  Landing, 
and  the  tow-boat,  with  its  passengers,  proceeded  to  a  point  near  the 
foot  of  the  island,  where  an  examination  was  made  of  a  bridge  site 
which  was  considered  by  river  men  as  the  least  objectionable  of  any  in 
this  section  of  the  river ;  from  this  point  the  party  returned  to  Pitts- 
burgh. 

Alter  careful  study  of  the  drawings  and  of  the  ground  the  Board 
have  concluded  that  the  site  selected  by  the  bridge  company  is  unusu- 
ally unfavorable  to  the  river  interests.  From  the  Smithfield  Street 
Bridge  to  Bruuot's  Island  is  the  natural  pool  in  which  coal  boats  and 
barges  are  held  until  a  rise  in  the  river  permits  their  passage  to  south- 
ern markets.  The  whole  length  of  the  southwest  banks  of  the  Mononga* 
hela  and  Ohio  rivers,  within  the  length  named,  is  usually  lined  with 
loaded  coal  boats  and  barges,  and  a  few  are  held  against  the  right 
bank.  When  a  rise  comes  these  barges  and  boats  are  rapidly  tied  up 
into  fleets  and  pushed  down  the  river.  The  channels  on  either  side  of 
Brunot's  Island  are  dif&cult  and  dangerous  to  run.  The  regular  or 
right-hand  channel  has  a  very  abrupt  turn  at  its  head,  into  what  is 
known  as  the  Glasshouse  Channel ;  but  after  making  this  turn  there  is 
no  farther  trouble,  as  the  channel  Is  nearly  straight  for  many  miles. 
The  left-hand  or  back  channel  is  easy  and  straight  at  the  head,  but  it 
is  very  crooked  at  the  foot,  especially  at  McKee's  Rocks,  where  it  is . 
necessary  to  make  an  abrupt  turn  through  more  than  a  right  angle. 
Moreover,  this  channel  is  impassable  in  low  water  on  account  of  a  low 
riprap  <lam  just  below  the  mouth  of  Chartier's  Creek,  and  as  a  rule  it  is 
never  used  eji^cept  iu  cases  of  necessity,    ^  n^attei^s  iiow  stand  the 


APPENDIX    WW BRIDGING    NAVIGABLE   WATERS.         2501 
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right-band  or  Olasshoase  Channel  is  the  channel  that  is  actually  used 
by  coal  fleets  and  barges,  and  it  must  therefore  be  considered  as  the 
present  channel  of  the  Ohio  Eiver  at  this  locality. 

The  Board  find  as  statements  of  fact  that  Ohio  Eiver  coal  fleets  are 
always  made  up  of  boats  and  barges  tied  and  chained  together  so  as  to 
make  a  solid  mass,  with  the  tow-boat  at  the  stem^  firmly  fastened  to 
the  fleet,  with  about  two-thirds  of  its  length  projecting  to  the  rear  as  a 
huge  rudder:  that  the  tow-boat  is  always  a  stern-wheeler,  handling 
her  tow  mainly  by  usq  of  the  currents;  that  fleets  arc  made  up  in  the 
harbor  of  Pittsburgh  with  their  heads  up  stream ;  that  as  they  float 
down  they  throw  their  stems  into  still  water  and  their  heads  into  swift 
water,  m  order  to  turn  the  tow  and  head  it  downstream ;  that  the  op- 
eration is  usually  carried  on  by  throwing  the  stem  over  to  the  right 
bank  'j  that,  owing  to  the  limited  length  of  the  pool,  boats  frequently 
drift  down  to  the  head  of  the  Glasshouse  Channel,  with  their  tows 
crosswise  of  the  river,  almost  touchiug  either  bank;  that  when  just 
above  the  head  of  Glasshouse  the  stern  is  backed  up  against  the  right 
or  Allegheny  shore,  and  the  fleet,  swinging  on  the  stem  as  a  center, 
describes  the  arc  of  a  circle  until  the  current  draws  the  head  into  the 
Glasshouse  Channel ;  and  the  rest  of  the  tow  is  then  allowed  to  follow. 
The  Board  also  find  that  fleets  sometimes  miss  the  turn  into  Glass- 
house and  are  compelled  to  make  their  way  down  by  the  back  channel, 
and  that  sometimes  when  swinging  into  Glasshouse  they  can  not  hold 
up  strong  enough  against  the  right  bank,  and  are  drawp  onto  the  bar 
at  the  head  of  Bmnot's  Island. 

From  these  facts  it  is  evident  to  the  Board  that  at  every  coal  run  the 
great  majority  of  the  fleets  actually  and  necessarily  pass  over  the  spot 
selected  for  the  left-hand  channel-pier,  and  the  creation  of  such  an  ob- 
stacle at  such  a  place  would  not  only  cause  great  loss  of  property,  but 
would  ultimately  force  the  abandonment  of  the  present  method  ot  mak- 
ing up  coal  fleets,  and  compel  the  passage  of  this  place  by  a  few  barges 
at  a  time,  transferring  to  some  point  below  the  assembling  into  fleets 
for  passage  down  the  river.  As  the  natural  pools  in  the  upper  end  of 
the  Ohio  Biver  are  very  short,  this  necessity  would  create  great  embar- 
rassment, would  add  considerably  to  the  cost  of  transportation,  and 
would  reduce  the  amount  of  coal  that  could  be  shipped  during  short 
summer  rises,  on  account  of  the  impossibility  of  getting  it  ready  during 
the  limit  of  time  available. 

The  Board  also  find  that  the  line  of  the  proposed  bridge  is  not  nor- 
mal to  the  current  at  all  stages,  as  is  required  by  law,  but  departs  from 
such  a  line  by  an  angle  of  13^.  Assuming  the  south  end  of  the  pro- 
posed bridge  to  be  fixed,  the  axis  should  l^  swung  to  the  east  through 
an  arc  of  13°  in  .order  to  be  at  right  angles  to  the  current. 

It  has  been  suggested  that  if  there  were  several  movable  dams  on  the 
Ohio  fleets  would  no  longer  be  made  up  in  Pittsburgh,  but  at  points 
below,  and  that  there  would  then  be  no  valid  objection  to  the  proposed 
bridge.  The  Board  agree  with  the  suggestion,  ])rovided  the  axis  of  the 
bridge  were  changed  as  indicated,  but  do  not  feel  at  liberty  to  antici- 
pate the  future ;  and  therefore  consider  themselves  to  be  under  the  ne- 
cessity of  basing  their  report  and  recommendations  on  what  now  exists 
at  the  location  in  question. 

After  mature  deliberation  the  Board  feel  constrained  to  state  that  in 
their  best  judgment  any  bridge  at  the  locality  selected  by  the  Ohio  Eail- 
way  Connecting  Bail  way  Company,  except  one  spanning  the  whole 
width  of  the  river,  would  be  objectionable;  but  they  believe  that  with 
ji  change  in  axis,  as  recommended  and  a  clear  opening  of  800  feet, 
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measured  on  tlie  low- water  line,  a  bridge  at  the  site  selected  would  be 
admissible.  The  increase  in  channel  space  should  be  given  by  moving 
the  south  channel-pier  nearer  to  the  south  shore. 

It  was  suggested  that  a  site  at  Baw-miU  Bun,  with  a  central  span 
somewhat  greater  than  that  called  for  by  law,  would  not  be  flerioosly 
objected  to  by  the  river  int^erests.  13ie  Board  have  not  investigated 
this  site  in  detail,  as  the  railroad  authorities  protested  against  i^  and 
stated  that  the  objections  to  it  from  thtir  point  of  yiew  were  insuper- 
able. 

A  third  line  was  suggested,  which  crossed  the  back  channel  3,100 
feet  below  Cork's  Bun,  and  runs  in  a  straight  line  across  both  channels 
at  Bmnot's  Island  to  a  point  about  50  feet  north  of  the  center  of  the 
stock-yards.  It  was  stated  by  the  representatives  Of  the  river  interest 
that  such  a  line,  if  provided  with  a  400-foot  opening  over  the  back 
channel  and  a  500-foot  opening  over  the  main  channel,  would  be  ac- 
ceptable to  them.  In  that  case  the  southern  pier  of  the  400-foot  span 
in  the  back  channel  should  be  located  about  00  feet  north  of  the  interaeo- 
tiou  of  the  axis  of  the  bridge  with  the  pool-line  of  the  Davis  Island  Dam 
at  that  locality,  and  the  northern  pier  of  the  main-channel  span  should 
be  placed  about  100  feet  south  of  the  corresponding  intersection  on  the 
right  bank  of  the  main  channel. 

In  conclusion,  the  Board  would  recommend  that  the  site  selected  by 
the  bridge  company  be  accepted,  en  the  condition  that  the  axis  of  the 
bridge  be  changed  as  recommended,  and  that  the  channel-space  be  in- 
creased to  800  feet;  but  that  otherwise  the  site  be  rejected.  They  also 
recommend  that  the  company  be  notified  that  the  location  which  crosses 
Brunot's  Island,  as  indicated  above,  will  be  acceptable  to  the  United 
States;  and  that  they  are  at  liberty  to  bring  up  o^er  sites  &r  examina- 
tion in  case  neither  of  the  ttro  named  is  accepted  under  the  conditions 
herein  imposed. 
Bespectfully  submitted. 

Wk.  E.  Mesbiix, 
Lieut.  Col.  of  Engineers. 

J.  W.  Bablow, 
Lieut.  Col.  of  Engineers. 
Amos  Sticeney, 

Maj.  of  Engineers. 
E.  J.  Spbnoeb, 
First  Lieut,  of  Engineers^ 

Beeorder. 

The  Chief  of  Engineees,  XJ.  S.  A. 


letter  of  the   chief  engineeb  op  thb  ohio  oonneotina  bail- 
way  company. 

Ohio  Conneotino  Eailway  Company, 

Columbus^  OhiOj  September  7, 1887. 

Dear  Sir  :  In  accordance  with  the  report  of  the  Board  of  United 
States  Engineers  of  June  25, 1887,  which  accompanied  your  letter  of 
Jnue  30,  1887,  to  myself,  I  submit  herewith  ptens  of  the  revised  Iocati<m 
of  a  bri(l<:^e  for  the  Ohio  Connecting  IVailway,  over  the  Ohio  Biver  at 
Brunot's  Island,  near  Pittsburgh,  Pa.,  as  reoommei^ed  by  the  Board. 

These  plans  consist  of — 

(1)  A  map  of  the  Ohio  River  on  a  scale  of  200  feet  per  iiM^,  showing 
high  and  low- water  mark  and  shore  topography  and  oontonr  Moea  of 
the  river  bottom. 


^..  a.  n'i!i(HnW'"BgT: 
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(2)  A  map  of  the  Ohio  Biver^  showing  thecorreQt  lines  and  velocities 
above  and  below  the  proposed  bridge  site  on  a  scale  of  200  feet  per 
inch. 

(3)  A  plan  and  profile  of  tiie  proposed  bridge  on  a  scale  of  40  feet 
per  inch. 

(4)  A  plan  and  profile  of  the  proposed  bridge  on  a  scale  of  40  feet 
per  inch,  indorsed  by  a  committee  of  the  Goal  Exchange  of  Pittsburgh. 

In  compliance  with  the  law,  daplicates  of  each  of  the  foregoiDg  are 
also  inclosed  herewith  for  file  in  the  office  of  the  Chief  of  Engineers. 
Yoors  tmly, 

M.  J.  Bakeb, 
Chief  Engineer. 
Hon.  William  0.  Endioott, 

Secretary  of  War. ' 

Qffiob  Chxbf  of  Engineebs, 

U.  8.  Abmy, 
September  15, 1887. 

Bespectfolly  retomed  to  the  Secretary  of  War. 

It  is  reeonmeaded  that  tbeJBoard  of  officers  of  the  Corps  of  Engineers 
whieh  c<Hi8idered  the  original  maps  and  plans  sabmitted-by  the  Ohio 
Connecting  Bail  way  Company  for  a  bridge  across  the  Ohio  River  near 
Pittsburg^  Pa.,  be  roconvened,  with  the  exception  of  Lieut.  E.  J. 
Spencer,  recorder,  at  Pittsbargh,  Pa.,  npon  the  call  of  the  senior  mem- 
ber, at  sneb  time  as  the  other  dudes  of  the  members  will  permit,  to  con- 
sider aiid  report  npon  the  plans  now  submitted  by  that  company. 

If  approved  by  the  Secretary  of  War,  the  Board  will  be  reconvened 
by  orders  from  this  office. 

Previous  papers  herewith. 

J.  C.  Duane, 
Brig.  Oen.y  Chief  of  Engineers. 

Wab  Depabtmbnt,  September  15, 1887. 

The  recommendation  of  the  Chief  of  Engineers  in  the  first  indorse- 
ment is  approved. 
By  order  of  the  Acting  Secretary  of  War. 

L.  W.  Tolman, 
Acting  Chief  Clerk. 


LETTEB  OF  LIEITTBlfANT-OOLONBL  WILLIAM  E.  MEBBILL,  CORPS  OF 
ENQINI 
NEBBS. 


ENQINEEBS,  TBANSHITTINa  SECOND  BEPOBT  OF   BOABB  OF  ENGI- 


Unitbd  States  Bnoineee  Office, 

Cincinnati^  October  14,  1887. 

Sib:  I  have  the  honor  to  transmit  herewith  the  second  report  of  the 
Board  of  Engineers  on  the  proposed  bridge  of  the  Ohio  Connecting 
Bailway  Company,  this  Board  having  been  reconvened  by  Special 
Orders  JSTo.  7^  current  series,  from  the  headquarters  of  the  Corps  of 
Engineers. 
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The  documents  relating  to  the  bridge  in  qaestion,  which  were  re- 
ceived with  your  letter  of  the  19th  ultimo,  are  herewith  retarned,  the 
maps  being  in  a  separate  rolL     - 

Respectfully,  your  obedient  servant, 

Wh.  E.  Mbbbiix, 
JAeuJL  CoL  of  EnginserB. 

The  Chief  of  ENaiNEEBSy  U.  S.  A. 

[litsl  tedPiMBieiit.] 

Office  Chief  of  Enginbebs, 

U.  S.  Abmy, 
October  18, 1887. 

Respect£hlly  submitted  to  the  Secretary  of  War,  inviting  attention  to 
the  accompanying  report  of  the  Board  of  Engineers,  reconvened,  with 
the  sanction  of  the  War  Department,  by  Special  Orders  No.  74,  Head 
quarters  Corps  of  Engineers,  current  series,  to  assemble  at  Pittsbargb, 
Pa.,  to  consider  and  report  npon  new  plans  submitted  by  the  Ohio  Con- 
necting Railway  Company  for  their  proposed  bridge  across  the  Ohio 
River  near  Pittsburgh,  Pa. 

After  due  examination  and  consideration  of  the  maps  and  plans  pre- 
sented by  the  railway  company  the  Board  were  nnanimoosly  of  the 
opinion  <^  tha't  a  bridge  built  upon  the  proposed  location  and  plans  would 
be  acce])table  and  satisfactory  to  all  interests.'^ 

The  Board  state,  however,  that  "the  constmction  of  a  bridge  upon 
the  proposed  plans  will  not  meet  all  of  the  requirements  of  the  genersd 
law  governing  the  bridging  of  the  Ohio  River;  but,  owing  to  the  pecu- 
liar location  of  the  bridge,  the  Board  are  of  the  opinion  that  it  will  con- 
form to  the  spirit  of  the  law,  and  that  the  departures  from  some  of  its 
minor  requirements  are  not  such  as  to  injuriously  affect  navigation,  for 
the  protection  of  which  the  law  was  fhtmed.  This  opinion  is  also  held 
by  the  parties  who  re])resented  the  river  interests  at  the  meeting  of  ^e 
Board." 

The  Board  further  state  that  "  the  proposed  plans  for  a  span  525  feet 
long  between  centers  of  piers  and  507  feet  clear  water- way  across  the 
main  channel  of  the  river  to  the  right  of  Brunot^s  Island  ^  practically 
spans  "  the  entire  water-way  of  this  branch  of  the  river  at  low  water." 
•  •  •  "Over  the  left-band  channel,  which  is  only  run  by  tows  when 
by  accident  they  fail  to  make  the  right-hand  channel,  the  plans  provide 
for  a  span  giving  a  clear  water-way  of  400  feet,  which  is  deemed  ample." 

The  plans  submitted,  however,  contemplate  only  a  height  of  80  feet 
above  low  water,  while  the  law  requires  an  elevation  of  90  feet  above 
low  water,  but  the  Board  are  of  "  opinion  that  80  feet  height  near  Pitts- 
burgh will  give  as  much  head-room  in  floods  as  90  feet  at  Steabenville, 
owing  to  the  fact  that  the  extreme  oscillationof  the  river  at  Pittsburgh 
is  more  than  10  feet  less  than  it  is  at  Steubenville.  and  they  therefore 
think  that  the  proposed  reduction  in  height  will  not  be  an  injnry  to 
navigation." 

Finally,  the  Board  recommend  "  the  approval  of  the  proposed  bridge 
except  in  the  matter  of  height,  which  should  be  left  open  until  Congress 
has  had  time  to  act  on  the  application  of  the  Bridge  Company"  for  a 
change  of  the  law  in  this  respect.  In  the  event  of  the  failure  of  Con- 
gress to  authorize  the  proposed  reduction  in  height  the  superstructure 
must  of  necessity  be  90  feet  above  low  water,  as  required  by  existing  law. 

The  views  of  the  Board  are  concurred  in,  and  it  is  accordingly  recom- 
mended that  the  company  be  informed  that  the  plan  and  location  of  the 
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bridge  will  be  approved  provided  Coup^ress,  by  appropriate  legislaliou, 
authorizes  a  redaction  of  the  height  required  for  the  superstructure  to 
80  feet  above  low  water. 

Ohas.  W.  Raymond, 

Acting  Chief  of  Engineers. 


SECOND  BEPOBT  OF  BOARD  OF  ENGINEERS. 

OOTOBER  4,  1887. 

The  Board  of  Officers  of  the  Corps  of  Engineers,  constituted  by  Special 
Orders  No.  60.  Headquarters  Corps  of  Engineers,  current  series,  and  re- 
convened by  SpeciarOrders  No.  74,  Headquarters  Corps  of  Engineers, 
September  17, 1887,  '^  to  consider  and  report  upon  new  plans  submitted 
by  the  Ohio  Connecting  Bail  way  Company  for  the  proposed  bridge  across 
the  Ohio  Biver,  near  Pittsburgh,  Pa.,'^  would  respectfully  submit  the 
following  report : 

The  Board  met  at  Pittsburgh  on  the  4th  of  October,  at  the  call  of  the 
senior  member,  and  held  a  public  session  in  the  Monongahela  House. 

At  this  session  the  railway  company  was  represented  by  their  chief 
engineer  and  his  assistants,  and  the  river  interests  were  represented  by 
a  number  of  the  leading  coal  operators.  ^ 

The  maps  and  plans  presented  by  the  railway  company  were  exam- 
ined and  discussed  by  those  present,  and  it  was  their  unanimous  opin- 
ion that  a  bridge  built  upon  the  proposed  location  and  plans  would  be 
acceptable  and  satisfactory  to  all  interests. 

The  construction  of  a  bridge  upon  the  proposed  plans  will  not  meet 
all  of  the  requirements  of  the  general  law  governing  the  bridging  of  the 
Ohio  Biver ;  but,  owing  to  the  peculiar  location  of  the  bridge,  the  Board 
are  of  the  opinion  that  it  will  conform  to  the  spirit  of  the  law,  and  that 
the  departures  from  some  of  its  minor  requirements  are  not  such  as  (o 
injuriously  affect  navigation,  for  the  protection  of  which  the  law  was 
framed;  this  opinion  is  also  held  b^the  parties  who  represented  the 
river  interests  at  the  meeting  of  the  Board. 

The  proiK>sed  plans  provide  for  a  span  525  feet  long  between  centers 
of  piers  and  507  feet  clear  water-way  across  the  main  channel  of  the 
river  to  the  right  of  Brunot/s  Island,  thus  practically  spanning  the  entire 
water-way  of  this  branch  of  the  river  at  low  water.  The  piers  are  about 
parallel  to  the  direction  of  the  current  at  low  water,  making  a  slight 
angle  at  higher  stages.  The  7  feet  in  excess  of  the  500  required  by  law 
is  deemed  sufficient  to  compensate  for  the  slight  obliquity  of  current 
at  the  higher  stages.  Over  the  left-hand  channel,  which  is  only  run  by 
tows  when  by  accident  they  fail  to  make  the  right-hand  channel,  the  plans 
provide  for  a  span  giving  a  clear  water-way  of  400  feet,  which  is  deemed 
ample.  The  spans  between  the  two  channel-spaces,  as  proposed  by  the 
plans,  are  to  be  deck-spans.  Owing  to  the  facts  that  the  left-hand  chan- 
nel is  what  might  be  termed  an  accidental  channel,  only  occasionally 
used,  and  that  the  right-hand  channel  is  narrower  above  the  bridge  lo- 
cation than  the  channel-span,  the  Board  do  not  deem  it  important  to  re- 
quire that  the  miuor  spans  of  the  bridge  shoald  be  tbYx)ugh  spans ;  they 
are  also  of  the  opinion  that  across  th^ higher  part  of  the  island,  say  for  a 
distance  of  about  600  feet,  the  construction  of  an  embankment  would 
not  be  objectionable  tor  the  interests  of  navigation. 

The  general  bridge  law  requires  that  all  bridges  across  the  Ohio 
Biver  above  the  mouth  of  the  Big  Sandy  Biver  shall  be  90  feet  above 
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low  water.  The  plans  under  consideration  contemplate  a  bridge  giving 
a  clear  height  of  80  feet  above  low  water,  or  10  feet  less  than  required 
by  law,  and  the  representatives  of  the  river  interest  state  that  they  are 
content  with  this  reduced  height. 

The  Board  are  of  the  opinion  that  80  feet  height  near  Pittsburgh  will 
give  as  much  head-room  in  the  floods  as  90  feet  at  Stubenville,  owing  to 
the  fact  that  the  extreme  oscillation  of  the  river  at  Pittsburgh  is  more 
than  10  feet  less  than  it  is  at  Steubenville,  and  they,  therefore,  think 
that  the  proposed  redaction  in  height  will  not  be  an  iigary  to  naviga- 
tion. Under  these  circumstances  they  are  in  favor  of  an  80foot  bridge 
at  this  locality,  bat  in  view  of  the  positive  requirements  of  the  Ohio 
River  bridge  law,  that  bridges  in  this  part  of  the  river  shall  have  a 
height  of  90  feet,  they  do  not  see  how  the  War  Department  «an  ap- 
prove of  the  proposed  height  without  additional  legislation.  As  the 
Bridge  Company  has  announced  its  intention  of  asking  for  such  legisla- 
tion,  the  Board  would  recommend  that  the  War  Department  give  the 
Bridge  Company  their  support  and  co-operation  in  endeavoring  to  se- 
cure from  Congress  the  privileges  desired. 

In  conclusion,  the  Board  would  recommend  the  approval  of  the  pro- 
I)osed  bridge,  except  in  the  matter  of  height,  which  should  be  left  open 
until  Congress  has  had  time  to  act  on  the  ^plication  of  the  Bridge  Com- 
pany ;  it  is  evident  that  a  failure  of  Congress  to  authorize  the  proposed 
reduction  in  height  will  necessarily  compel  the  raising  of  the  super- 
structure to  a  height  of  90  feet  above  low  water. 

Bespectfdlly  submitted. 

Wm.  E.  Mebbux, 
Lieut  CoL  of  Engineers. 
J.  W.  Barlow, 
Lieut.  Col.  of  Engineers. 
Amos  Stioknby, 

Major  of  Engineers. 

The  Chief  of  Enginkbrs,  U.  B.  A. 


LETTER  OF  THE  CHIEF  OF  ENGINEERS. 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  D.  C,  June  1, 1888. 

Sir:  I  have  the  honor  to  submit  the a^^companying  plans  and  papers 
pertaining  to  the  proposed  bridge  of  Iphe  Ohio  Connecting  Bailway  (Com- 
pany across  '^  the  Ohio  Eiver  from  the  south  shore  to  the  north  shore 
thereof  at  a  point  about  one-half  mile  south  of  the  mouth  of  Cork's  Bun, 
in  Allegheny  County,  Pennsylvania,"  provided  for  by  "  an  act  to  author- 
ize the  construction  of  the  Ohio  Connecting  Bailway  Company  Bridge," 
approved  May  14,  1888,  and  to  state  that  upon  measurement  the  main 
channel-span  is  found  to  be  525  feet  from  center  to  center  of  piers,  and 
the  piers  to  be  18  feet  in  thickness  on  the  low- water  line ;  deducting 
therefor  9  feet  from  each  of  the  piers — 18  feet — the  clear  width  of  the 
main-channel  span  is  507  feet,  as  required  by  the  act.  The  back-chan- 
nel span,  adopting  the  same  method  of  measuremeniM  is  found  to  be  416 
feet  from  center  to  center  of  piers,  from  which  deducting  16  feet  for 
width  of  piers,  leaves  400  feet  clear  width,  as  required  by  law. 

The  plan  also  shows  the  bridge  to  be  80  feet  above  low  water  to  the 
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lowest  part  of  the  snpeFstractare  of  the  bridge,  which  is  also  in  accord- 
ance with  the  reqairements  of  the  act.    . 

It  is  accordingly  recommended  that  the  plan  as  submitted  be  ap- 
proved. 

Very  Tespectfally,  your  obedient  servant, 

J.  0.  DUANE, 

Brig.  Gen.^  Chief  of  Engineers. 
Hon.  William  C.  Eijdicott, 

SeereiMvy  of  War. 
(Through  the  Acting  Judge  Advocate  General,  U.  S.  Army.) 

[First  ind(»«emeiit.] 

War  Depabtmbnt, 
Judge- Advocate- General's  Oppiob, 

Washingtony  D.  0.,  June  4,  1888. 

Bespectfnlly  forwarded  to  the  Secretary  of  War,  with  instrument 
(prepared  in  duplicate)  for  his  approval  of  the  plans  of  the  proposed 
bridge  of  the  Ohio  Connecting  Railway  Company  across  the  Ohio  Biver 
at  the  month  of  Cork's  Run,  Allegheny  County,  Pa. 

There  is  no  extract  from  the  company  minutes  showing  the  names  of 
the  present  officers  of  the  company  with  the  papers.  With  this  excep- 
tion, the  papers  required  by  the  War  Department  circular  of  July  31, 
1886,  are  complete. 

G.  Norman  Lieber, 
Acting  Judge- Advocate- Chneral. 


letter  of  the  secretary  of  war. 

War  Department, 
Washington  Cityy  June  19,  1888. 

Sir  :  I  have  the  honor  to  return  one  copy  of  an  instrument  indicating 
.i^  approval  by  this  Department  of  the  plans  and  location,  as  shown  on 
Uie  accompanying  map,  of  the  bridge  authorized  to  be  constructed,  by 
die  "Ohio  Connecting  Railway  Company  "  over  the  Ohio  River  near  the 
mouth  of  Cork's  Run,  Allegheny  County,  Pa.,  under  the  act  of  Congress 
approved  May  14, 1888. 
Very  respectfully, 

William  C.  Endicott, 

Secretary  of  War. 
Mr.  M.  J.  Becsier, 

Chief  Engineer  Ohio  Connecting  Railway  Company ^  Pittsburgh^  Pa. 


W  W  20. 


BRIDGE  OP  THE  GEORGIA  PACIFIC  RAILWAY  COMPANY  ACROSS  THE  TOM- 
BIGBEE  river  at   WAVERLY,   MISSISSIPPI,  AUTHORIZED  BY  ACT  OF 

congress  of  march  3,  1887.   [the  act  of  april  2,  1888,  changes 
the  name  of  this  company  to  railway  instead  of  railroad.] 

The  Georgia  Pacifio  Eailway  Company, 

Birmingham,  Ala.y  May  16,  1888. 

Dear  Sir:  As  you  are  aware  there  bas  already  beeu  approved  by 
the  War  Department  the  plans  for  the  erection  of  a  draw-bridge  by 
this  company  crossing  the  Tombigbee  River  at  Columbus,  Miss.    We 
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have  DOW  in  contemplation  a  •change  of  ronte  which  has  in  vie\v  tlie 
crossing  of  the  Tombigbee  l^ver  at  a  point  9  miles  above  Columbns 
known  as  Waverly.  Should  this  line  be  adopted,  we  presume  the  De- 
partment will  consider  the  necessity  of  our  still  building  the  draw- 
bridge, although  no  boats  have  ascended  the  river  beyond  the  point  of 
contemplated  bridge  site  in  the  past  four  years.  We  have  therefore 
prepared  plan  for  a  bridge  giving  220  feet  draw,  which  we  respectfally 
snbmit  for  approval.  ^ 

You  will  find  appended  to  the  papers  herewith  an  agreement  (in  da- 
plicate)  executed  by  the  president  of  this  company,  which  agreement  is 
similar  to  the  one  heretofore  executed  by  him  in  the  matter  of  our  pro- 
posed bridge  across  Tombigbee  River  at  Columbus.  I  learn  from  the 
president  that  the  information  required  by  the  War  Department  as  to 
the  directors  and  officers  of  this  company  for  the  current  year,  and  as 
to  the  acceptance  by  this  company  of  the  several  acts  of  Congress  men- 
tioned in  the  agreement,  has  been  heretofore  furnished,  and  is  now 
filed  with  the  papers  pertaining  to  the  bridges  already  authorized.  This 
has  been  done  in  order  to  save  time  in  the  transmission  of  the  papers 
back  and  forth,  the  necessities  of  our  construction  being  urgent.  We 
would  therefore  ask  that  you  give  this  matter  your  earliest  convenient 
attention. 

Yours,  truly, 

I.  Y.  Saqe, 
Oeneral  Manager, 

Chief  of  Engineers,  XJ.  S.  A. 

[First  indonemeot.] 

Office  Chief  of  Enoinbers, 

U.  S.  Army, 

May  23, 188S. 

EespectfuUy  submitted  to  the  Secretary  of  War. 

Plans  for  a  bridge  across  the  Tombigbee  River  at  Columbus,  l^iss., 
8i\):)mitted  by  the  Georgia  Pacific  Railway  Company,  were  approved  by 
the  Secretary  of  War  April  28, 1888,  as  will  appear  from  the  papers 
herewith.  The  railway  company  now  contemplates  a  change  in  the 
location  of  its  proposed  bridge  from  Columbus,  Miss.,  to  Waverly,  a  point 
on  the  river  9  miles  above,  and  asks  for  the  approval  of  the  War  Depart- 
ment thereof.  The  plan  submitted  covers  the  whole  of  the  water-way 
of  the  river  with  its  draw-spans,  which,  as  nearly  as  can  be  ascertained 
from  the  drawings,  are  of  sufficient  width  for  the  purposes  of  naviga- 
tion at  the  proposed  new  location. 

The  act  of  March  3,  1887,  providing  for  the  construction  of  bridges 
across  the  Sunflower,  Yazoo,  and  Tombigbee  rivers,  authorizes  the 
Georgia  Pacific  Railway  to  build  bridges  *'at  such  points  as  may  here- 
after be  selected  by  said  railway  company  for  crossing  said  rivers  with 
its  railroad  line,  the  said  bridges  to  be  so  constructed  as  not  to  interfere 
with  the  navigation  of  said  rivers,"  and  it  is  assumed  that  under  this 
provision  the  railway  company  may  change  the  location  of  the  proposed 
bridge,  the  plans  already  approved  having  been  first  canceled. 

The  information  already  furnished  by  the  company  in  accordance  with 
the  requirements  of  the  rule  of  the  War  Department  dated  JolySl^ 
1886,  will,  it  is  supposed,  suffice  in  the  case  of  the  bridge  now  proposed. 

Previous  papers  herewith. 

J.  C.  DUANE, 

Brig.  Oen.^  Chief  of  Enginun. 
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[Second  indoneinent.] 

War  Department,  May  26, 1888. 

Bespectfally  referred  to  the  Acting  Judge-Adyooate-Oeneral  to  pre- 
pare the  approval  in  duplicate,  which  will  be  drawn  so  as  to  annnl  the 
former  aathority  granted  April  28, 1888. 
By  order  of  the  Secretary  of  War. 

Sam'l  Hodgkins, 
Acting  Ohief  Clerk. 

(.Thiid  indonement.] 

War  Department, 
Judge- Adyooate- General's  Office, 

Washington  D.  0.,  June  1, 1888. 

Bespectfally  returned  to  the  Secretary  of  War,  with  instrument  ^pre- 
pared in  duplicate)  for  approval  of  plans  of  a  bridge  across  the  Tom- 
bigbee  River,  Mississippi,  drawn  so  as  to  annul  the  authority  granted 
April  28, 1888. 

G.  Norman  Libber, 
Acting  Judge- Advocate- OeneraL 


x.btter  of  john  w.  johnston,  president  07  the  georgia  pa- 

oifio  railway  company. 

The  Georgia  Pacifio  Railway  Company,* 

Birmingham^  Ala.^  June  13, 1888. 

Sir  :  I  beg  to  acknowledge  your  esteemed  favor  of  June  4,  inclosing  an 
instrument,  in  duplicate,  indicating  approval  by  the  Secretary  of  War 
of  amended  design  and  location  for  our  Tombigbee  River  Bridge.  I 
have  executed  these  papers,  and  now  return  the  same  herewith  to  the 
Department  for  completion.  I  beg  to  add  that  the  approved  plans  for 
the  bridge  over  the  Tombigbee,  at  Columbus,  were  returned  to  the  Sec- 
retary of  War  for  cancellation  by  registered  letter  dated  May  31. 

Hoping  to  receive,  at  an  early  day,  our  copy  of  the  perfected  papers, 
as  above,  I  have  the  honor  to  be, 

Very  respectfully,  your  obedient  servant, 

Jno.  W.  JohnstoNj 
Hon.  William  C.  Endioott,  President. 

Secretary  of  War. 


letter  of  the  seoretary  of  war. 

War  Department, 
Washington  City^  June  20, 1888. 

Sir:  I  have  the  honor  to  return*one  copy  of  an  instrument  indicating 
the  approval  by  this  Department  of  the  plans  and  location  of  a  proposed 
bridge,  to  be  constructed  by  the  Gtoorgia  Pacific  Railway  Company 
across  the  Tombigbee  River  at  Waverly,  Miss. 
Very  respectfully, 

William  C.  Endioott, 

Seoretary  of  War. 
ffoHN  W.  Johnston,  Esq., 

President  Qeorgia  Pacific  Railway  Company^ 

^irmingham^  4h^^ 
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WW  21. 

BEIDOE  OF  THE  MEMPHIS  AND  CHARLESTON  BAILBOAD  COMPANT 
ACROSS  THE  TENNESSEE  RIVER  AT  CHATTANOOGA,  TENNESSEE,  AU- 
THORIZED BT  ACT  OF  CONGRESS  OF  FEBRUARY  28,  1887. 

Enoxville,  TENN.y  January  30^  1888. 

SiB:  Under  an  act  of  Congress,  approyed  Febroary  28,  1887,  entitled 
<<  An  act  to  authorize  the  construction  of  a  bridge  across  the  Tennessee 
Biver  at  or  near  Chattanooga,  Tennessee,"  the  Memphis  and  Charleston 
Railroad  Company  is  authorized  to  construct  and  maintain  a  bridge  and 
approaches  thereto  over  the  Tennessee  Eiver  at  or  near  Chattanooga, 
iu  Hamilton  County,  Tenn.  In  conformity  to  the  requirements  of  sec- 
tion 4  of  said  act,  1  send  yon  by  Southern  Express,  for  your  examination 
and  approval,  a  map  of  the  river  1  mile  above  and  below  the  proposed 
site,  showing  the  location  of  the  proposed  bridge,  course  of  the  river, 
currents,  contour  lines,  etc. 
Yours,  respectfully, 

C,  H.  Hudson, 
Oeneral  Manager  Memphis  and  Charleston  Railroad. 

The  Hon.  Secretary  of  War. 

[Irint  indonemeiit.] 

^  Office  Chief  of  Engineers, 

U.  S.  Army, 
February  4,  1888, 

llespectfully  referred  to  Lieut.  Col.  J.  W.  Barlow,  Corps  of  Engineers, 
for  examination  and  early  report 

By  command  of  Brigadier-General  Dnane. 

Jas.  C.  Post, 
Major  of  Engineers. 

•(Second  indorsement.] 

Engineer  Office,  CT.  S.  Army, 
Chattanooga^  Tenn.^  March  10, 1888. 

Respectfully  returned  to  the  Chief  of  Engineers. 

It  is  believed  that  the  interests  of  navigation,  taking  into  considera- 
tion the  probable  future  commerce  on  the  Tennessee  Kiver,  require  all 
draw-bridges  to  have  a  clear  opening  on  each  side  of  the  pivot-pier  of 
at  least  160  feet,  and  as  this  length  has  been  adopted  for  several  other 
bridges  now  contemplated,  I  respectfully  recommend  that  the  same  be 
required  in  this  case,  and  that  it  be  made  the  ruling  length  in  all 
bridges  hereafter  built  across  this  river. 

I  would  also  recommepd  that  the  lowest  part  of  the  superstructore 
Rhall  be  not  less  than  70  feet  above  low  water.  This  is  the  height  tiie 
drawing  indicates,  though  the  figures  are  not  stated. 

I  also  recommend  that  the  length  of  the  fixed  spans  be  increased  sO 
as  to  give  at  least  175  feet  clear  space  between  piers  at  the  ordinar:^ 
stage  of  water,  and  that  no  riprap  or  other  obstructions  be  iJlowe^^ 
about  the  bases  of  piers.    This  latter  modification,  it  is  thought,  wil^ 
not  materially  increase  the  cost  of  the  bridge,  as  the  number  of  span^ 
and  piers  will  be  reduced. 

It  will  be  observed  that  no  current  observations,  except  at  near  lo 
water,  are  shown  on  the  map  presented  by  the  railroad  company. 

The  engineer  of  the  company  explains  that  during  and  since  the  Uikin^^ 
pf  his  observations  the  river  has  not  reached  a  height  wJjicU  wpal^ 


•  .-.6\: 
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cause  any  considerable  variatioii  in  the  direetioD  (rf  the  ourreiits  from 
those  shown.  This  is  probably  the  fftot,  as  the  banks  for  some  distmice 
aboTB  and  below  the  proposed  site  are  nearly  straight  aad  parallel,  and 
no  deviations  in  the  current  are  likely  to  oociir  nntil  after  the  river 
leaves  its  banks.  I  woold  therefore  suggest  that  tiie  requirement  of 
corrent  observations  at  all  stages  be  waived  in  this  case.  The  loca- 
tion of  the  bridge  is  satisfactory,  and  also  that  of  the  piers  if  modified 
in  accordance  with  the  rec(»nniendations  above  stated. 

J.  W.  Bablow, 
LiemL  OoL  of 


i^ttbb  of  the  sbobxtaby  op  wab  to  mb.  0.  h.  hudson,  gen- 
sbal  hanagbb  memphis  and  odablbston  bail.boad  oompant. 

Wab  Depabtment, 
Washington  dtif,  March  19, 1888. 

Sib  :  I  have  tihe  honor  to  acknowledge  the  receipt  of  your  letter  of 
tiie  30th  of  January  last,  inclosing,  for  examination  Mid  approval,  a 
map  showing  the  plan  and  Ipcation  of  the  Inridge  which  the  Memphis 
and  Oharleston  Bailroad  Company  proposes  to  construct  across  the 
Tennessee  Biver  at  or  near  Chattanooga,  Teun.,  under  the  authority 
conferred  by  the  act  of  Congress  approved  February  2^^  1887. 

In  reply,  I  beg  to  invito  attontion  to  the  inclosed  report  of  the  15th  in- 
stant on  the  subject,  £rom  the  Acting  Chief  of  Engineers,  and  to  the 
accompanying  copy  of  a  report  of  the  10th  instant  from.  Lieut.  Col.  J. 
W.  Barlow,  Corps  of  Engineers^  who  recommends  that  a  clear  opening 
on. each  side  of  the  pivot-pier  or  at  least  160  feet  be  required  in  this 
case  \,  that  the  lowest  part  of  the  superstructure  be  not  less  than  70  feet 
above  low  wator,  and  that  the  length  of  the  fixed  spans  be  increased  so 
as  to  give  at  least  175  feet  clear  space  between  piers  at  the  ordinary 
stage  of  wator,  these  recommendations  being  concurred  in  by  the  Acting 
Chief  (rf  Engineers. 

I  beg  to  request,  as  suggested  by  the  Acting  Chief  of  Engineers,  that 
the  plans  be  modified  so  as  to  conform  to  the  views  of  Colonel  Barlow, 
and  that  they  be  submitted  in  duplicate. 

I  also  inclose  a  copy  of  Departinent  rule  of  July  31, 1886,  which  is  re* 
quired  to  be  observed  when  application  is  made  for  approval  by  the 
Secretory  of  War  of  plans  for  bridges. 

Very  respectfully,  your  obedient  servant, 

William  C.  Endicott, 

Secretary  of  War. 

Mr.  C.  H.  Hudson, 

OeneraX  Ua/nager  Memphis  and  Charleston 

Bailroad  Oompang,  Knoxvilky  Tenn. 


letter  of  mr.  0.  h.  hudson,  general  manaaer  memphis  and 

oharleston  railroad  oompany. 

East  Tennessee,  Virginia  and  Georgia  Bailway  Co., 

Opfioe  of  General  Manager, 

Knoxvilldj  Tenn.^  May  19,  1888. 

Sir  :  I  have  the  honor  to  acknowledge  the  receipt  of  yours  of  March 
J.9,  and  in  response  thereto  I  beg  to  subuut  beyewith,  ia  duplicate,  modi- 


2512     REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  S.  ARMT. 

fled  plaDs  for  the  proposed  bridge  of  the  Memphis  and  Charleston  Bail- 
road  across  the  Tennessee  Biver  near  Chattanooga,  Tenn.  After  farther 
and  careful  consideration  of  the  location,  however,  it  has  seemed  to  ns 
that  the  length  of  span  recommended  by  Colonel  Barlow  is  somewhat  I 
greater  than  is  necessary,  and  greater  than  would  be  economically  em- 
l)loyed  to  cover  the  space,  besides  making  the  bridge  proper  longer  :' 
than  would  be, needed  from  the  contour  of  the  grouhd.  The  plan,  as 
licrewith  returned,  shows  270  feet  between  piers,  instead  of  275  as  recom- 
mended, thus  making  the  total  length  of  the  bridge  less,  and  at  the 
same  time,  as  we  believe,  reducing  the  cost  per  foot  of  the  structure  a 
trifle.  It  is  our  desire  to  conform  to  the  wishes  of  the  Department,  but 
we  have  believed  that  the  results  desired  by  them  are  attained  in  this 
plan,  and  we  would  respectfully  ask  that  the  matter  be  considered.  I 
have  the  honor  also  to  transmit  a  certified  copy  of  the  act  of  incorpora- 
tion of  the  Memphis  and  Charleston  Bailroad;  a  certified  copy  of  the 
original  minutes  of  the  same  company,  showing  the  original  organiza- 
tion, location  of  the  first  board  of  directorn,  etc. ;  also,  a  certified  list 
of  the  officials  of  the  same  company ;  also  certified  copy  of  the  resolu- 
tion of  the  board  of  directors  accepting  the  provisions  of  the  act  of 
Congress  authorizing  the  proposed  bridge.. 
Yours,  respectfully, 

0.  H.  Hudson, 
Oen§riU  Manager. 
Hon.  William  C.  Endioott, 

Secretary  of  War. 

[IndorMmenl] 

Offiob  Chief  of  Engineers, 

U.  S.  Army, 
May  US,  1888. 

Eespectfuliy  referred  to  Lieut.  Col.  J.  W.  Barlow,  Corps  of  Engineers, 
for  examination  and  early  report. 

•  •••••• 

All  of  the  papers  to  be  returned. 

By  command  ot^rigadier-General  Duane. 

Jas.  C.  Post, 
Mayor  of  Engineers, 

[IndoTsement] 

Engineer  Office,  XJ.  S.  Army, 
Chattanooga^  Tenn.j  June  13, 1888. 

Respectfully  returned  to  the  Chief  of  Engineers. 

Upon  further  consideration,  I  am  of  the  opinion  that  the  lengths  of  th^ 
fixed  spans  can  be  established  at  270  feet,  in  the  clear,  without  detri^ 
iiient  to  the  interests  of  navigation.    When  consulting  in  March  las<^ 
with  the  engineer  of  the  Memphis  and  Charleston  Bailroad  Company*^ 
having  this  bridge  matter  in  charge,  I  deemed  that  275  feet  was  desir-^ 
able.    It  was  then  thought  that  the  said  engineer  acquiesced  in  a  span, 
ot  275  feet  length,  but  as  there  is  apparently  some  misunderstanding  in 
reference  thereto  (the  275  feet  having  been  understood  by  the  engineer 
as  "  between  pins''  instead  of  between  piers),  and  more  particularly  as 
the  proposed  bridge  is  to  be  constructed  above  Chattanooga,  which  city 

ajr  be  r^asQoably  copsideired  ^s  th^  l^ead  of  nayigation  of  the  I/)wer 
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Tennessee  Biver  boats,  I  respectfully  recommend  for  adoption  the  sev- 
eral distances  as  follows : 

Feet 

Height  of  lowest  part  of  saperstmcture  above  low  water 70 

Clear  width  of  opening  between  piers  on  either  side  of  draw-pier,  at  10  feet  above 

low  water. 160 

Clear  width  between  piers  of  fixed  spans,  at  10  feet  above  low  water 270 

as  shown  on  the  Government  gaage  at  Chattanooga,  and  that  no  rip- 
rap or  other  obstructions  be  placed  about  the  bases  of  the  piers. 

Upon  tiie  maps  (blue  prints)  submitted  the  horizontal  distances  are 
given  on  the  line  of  extreme  high  water  of  1867 ;  these  should  be  on  a 
line  10  feet  above  zero. 

V^ith  the  concurrence  of  the  general  manager,  Mr.  G.  H.  Hudson,  I 
have  indicated  on  the  blue  prints  the  lines  and  distances  above  referred 
to.  These  distances  do  not  accord  exactly  with  the  scale  of  the  drawing, 
but  should  govern  in  the  construction  of  the  bridge. 

Having  reference  to  my  indorsement  of  March  10,  the  length  of  fixed 
span  recommended  should  read  275  feet,  and  not  175  feet,  as  stated  by 
derical  error. 

J.  W.  Barlow, 
Lieut.  Ool.  of  Engineers. 

flndoreement] 

Office  Ghief  of  ENaiNEEEs, 

U.  S.Army, 
June  20,  1888. 

Bespectfully  Teturned  to  the  Secretary  of  War,  through  the  Acting 
Judge- Advocate-General,  U.  S.  Army,  inviting  attention  to  the  accom- 
panying report  of  Lieut.  Col.  J.  W.  Barlow,  Corps  of  Engineers,  dated 
the  13th  instant,  whose  views  and  recommendations  as  given  therein 
are  concurred  in  by  this  office. 

It  will  appear  that  he  recommends  that  the  height  of  the  lowest  part 
of  the  superstructure  of  the  bridge  above  low  water  be  70  feet ;  that 
the  clear  width  of  opening  between  piers  on  either  side  of  the  draw- 
pier,  at  10  feet  above  low  water,  be  160  feet,  and  that  the  clear  width 
between  piers  of  fixed  spans,  at  10  feet  above  low  water,  be  270  feet, 
and  also  that  no  riprap  or  other  obstruction  be  placed  about  the  bases 
of  the  piers. 

With  the  concurrence  of  General  Manager  Hudson,  Colonel  Barlow 
has  indicated  on  the  blue  prints  giving  plan  and  location  of  the  bridge 
the  lines  and  distances  above  referred  to,  which,  however,  while  not 
according  exactly  with  .the  scale  of  the  drawing,  should  govern  in  the 
construction  of  the  bridge. 

The  papers  required  by  the  rule  of  the  War  Department  of  July  31, 
1886,  are  herewith. 

J.  C.  DUANE, 

Brig.  Oen.y  Chief  of  Engineers. 

[Indorsement.] 

War  Department, 
JudgbAdvocate-General's  Office, 

Washingtonj  D,  C,  June  22 j  1888. 

Bespectfully  forwarded  to  the  Secretary  of  War,  with  formal  instru- 
ment (prepared  in  duplicate)  for  his  approval. 

G.  Norman  Liebbr, 
Acting  Judge  A  dvocate-  General. 
BNa  88—158 
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letter  op  the  war  department  to  o.  h.  hudson,  es<^ 

War  Department, 
Washington  Gity,  July  12, 1888. 

Sir:  I  have  the  honor  to  transmit  herewith  for  ret^ention  by  yonr 
company  a  copy  of  an  instrument,  duly  executed  by  the  Secretjuy  of 
War,  approving  the  plan  and  location  of  a  proposed  bridge  over  the 
Tennessee  River  at  or  near  Chattanooga,  Tenn.,  to  be  constructed  by 
the  Memphis  and  Charleston  Railroad  Company  in  accordance  with  the 
act  of  Congress  approved  February  28, 1887. 
Very  respectfully, 

Saml.  Hodokins, 
Acting  Chief  Clerk. 

Mr.  C.  H.  Hudson, 

General  Manager  Memphis  and  Charleston  Railroad. 

Knoxville^  Tenn. 


WW  22. 


bridge  of  the  KANSAS  CITY  AND  MEMPHIS  RAILWAY  AND  BRIDGE 
company  across  the  MISSISSIPPI  RIVER  AT  MEMPHIS,  TENNESSEE, 
AUTHORIZED  BY  ACT  OF  CONGRESS  OF  APRIL  24,  1888. 

[MorisoD  &  Corthell.  consulting  and  coDstractiDg  engineere.] 

Chicago,  May  5,  1888. 

Sir  :  In  accordance  with  tbe  request  of  Mr.  Geo.  H.  Nettleton,  pres- 
ident Kansas  City  and  Memphis  Eailway  aud  Bridge  Company,  we 
present  in  person,  by  the  hands  of  our  Mr.  Corthell,  for  your  approval, 
the  maps,  plans,  aud  papers  relating  to  a  proposed  bridge  over  the  Mis- 
sissippi River  at  Memphis,  Tenn. 

These  documents  are  as  follows  : 

(1)  Articles  of  JDcorporatioD  of  tbe  Kansas  City  and  Memphis  Railway  and  Bridge 
Company. 

(2)  Copy  of  minutes  of  a  meeting  of  incorporators  and  directors  of  tbe  Kansas  City 
and  Memphis  Railway  and  Bridge  Company. 

(3)  Extract  from  the  minutes  of  a  meeting  of  the  incorporators  and  directors  of  the 
Kansas  City  aud  Memphis  Railway  and  Bridge  Company,  showing  the  officers  of  said 
company. 

(4)  Copy  of  proceedings  of  the  board  of  directors  of  the  Kansas  City  and  Memphis 
Railway  and  Bridge  Company,  accepting  the  provisions  of  the  act  of  Congress  en- 
titled **  An  act  to  authorize  the  construction  of  a  bridge  across  the  Mississippi  River 
at  Memphis,  Teuuossee,"  approved  April  "24,  1888. 

(5)  Kansas  City  and  Memphis  Railway  and  Bridge  Company  sabmitting  to  the 
honorable  Secretary  of  War,  map,  designs,  and  papers  as  required  by  rule  established 
by  the  honorable  Secretary  of  Vi^ar  July  31,  1880. 

(6)  Kansas  City  and  Memphis  Railway  and  Bridge  Company  authorizing  MesBfA. 
Morison  Sl  Corthell  to  present  plans  and  papers  to  tbe  honorable  Secretary  of  Wa*"** 

(7)  A  map,  in  duplicate,  of  tbe  river  at  the  location  of  the  proposed  bridge,  w^'^ 
soundings,  current-lines,  shore-linos,  topography,  etc.,  as  required  by  the  act  of  Co^' 
gress. 

(8)  A  plan,  elevation,  and  sections,  in  duplicate,  of  the  proposed  bridge,  showi^^* 
the  clear  width  of  spans  and  the  clear  height  of  the  superstructure  above  high  wat^^  ' 
as  required  by  the  act  of  Congross. 

We  desire  to  call  your  attention  to  the  fact  that  the  act  of  Congre^^ 
requires  three  spans  of  certain  minimum  lengths.    These  three  spat^^ 
occupy  the  entire  width  of  the  river.    The  order  of  these  three  spai^^ 
is  also  definitely  determined  as  we  understand  it.    We  have  therefor*' 
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had  DO  choice  in  making  the  arrangement  and  lengths  of  spans,  bat 
have  conformed  the  plans  sabmitt^  to  the  exact  requirements  oi  the 
act  of  Gongress,  no  other  design  being  admissible. 

As  it'will  require  considerable  time  to  perfect  the  plans  of  the  super- 
structure  of  this  bridge,  which  will  be  one  of  the  largest  in  some  re- 
spects in  the  world,  with  peculiar  and  somewhat  difficult  conditions  im- 
posed by  the  act  of  Congress,  we  respectfully  request  the  privilege  of 
revising  the  superstructure  design  should  farther  stady  show  it  to  be 
necessary  in  order  to  comply  with  the  requirements  of  economy  and 
stability,  it  being  understood,  however,  that  the  clear  widtti  and  clear 
height  as  shown  on  the  plans  now  submitted  shall  not  in  any  case  be 
changed.  x 

We  present  these  plans  at  this  early  date  as  it  is  of  great  importance 
to  commence  the  work  of  construction  at  once  in  order  to  take  advan- 
tage of  the  next  season  of  low  water  in  the  river.  It  will  require  some 
little  time  to  obtain  the  material  for  the  foundations,  and  we  wish  to 
have  the  orders  for  it  given  as  soon  as  possible.  This  we  can  not  do 
until  you  have  approved  the  plans  now  submitted. 

We  therefore  respectfully  request  that  your  approvat  be  given  as 
soon  as  practicable. 

We  are,  sir,  yours,  respectftilly, 

MORISOW  &  CORTHBLL, 

EngineerSy 
Per  E.  L.  Corthbll. 
Hon.  WrLUAM  0.  Endicott, 

Secretary  of  War. 

[First  indonemeni.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 

May  9,  1888. 

Bespectfully  returned  to  the  Secretary  of  War. 

The  within  plans  appear  to  be,  upon  examination,  in  accordance  with 
the  requirements  of  <^An  act  to  aatborize  the  construction  of  a  bridge 
across  the  Mississippi  liiver  at  Memphis,  Tennessee,"  approved  April 
24, 1888,  and  with  the  view  to  further  compliance  with  its  provisions, 
it  is  recommended  that  they  be  referred  for  consideration  of  a  Board  of 
Engineers,  to  consist  of  the  following-named  officers:  Lieut.  Col.  W. 
B.  Merrill,  Maj.  O.  H.  Ernst,  Capt.  D.  0.  Kingman,  with  Lieut.  C.  E. 
Gillette  as  recorder;  the  Board  to  meet  at  Memphis,  Tenn.,  upon  the 
call  of  the  senior  member,  as  soon  as  practicable,  due  notice  being  given 
through  t])e  public  press  of  the  time  and  place  of  the  meeting.  With 
the  sanction  of  the  Secretary  the  order  convening  the  board  will  be 
issued  from  this  office. 

J.  C.  Duane, 
Brig.  Oen,^  Chief  of  Engineers. 

[Second  indonemeni.] 

War  Department, 

May  10,  1888. 

The  recommendation  of  the  Chief  of  Engineers  is  approved. 
The  Board  will  be  instructed  to  require  that  all  objections  be  pre- 
sented in  writing. 
By  order^of  the  Secretary  of  War. 

Samuel  Hqdgkins, 

Acting  Chief  Clerk, 
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(Third  indonement.] 

War  Department, 

July  10,  1888. 

A  majority  of  the  Board  of  Eugiueers  reports  that  the  main  span  of 
the  bridge  on  the  Memphis  side  of  the  river  should  be  1,000  feet  in 
length;  that  the  other  two  spans  should  be  600  feet  in  length,  and  the 
whole  structure  should  be  75  feet  above  high  water. 

0pon  a  careful  examination  of  the  evidence  in  this  ca^e,  and  the  pe- 
culiar methods  of  navigation  by  tows,  it  appears  that  the  minimam 
width  of  700  feet  for  the  main  span  named  in  the  act  of  Congress  is  more 
than  ample  and  sufficient  for  all  kinds  of  navigation  on  tbe  river  except 
the  tows,  which,  of  dili'erent  lengths  varying  from  660  to  900  feet,  pass 
down  the  main  channel  controlled  by  a  single  steam-boat. 

The  usual  length  of  these  tows  is  780  feet  and  the  width  205  feet,  and 
in  one  instance  a  tow  of  1,032  feet  in  length  is  reported. 

When  these  tows  are  in  line  and  under  control  they  would  have  no 
difficulty  in  passing  a  bridge  much  less  than  700  feet  in  width ;  but  oc- 
casionally, under  existing  methods,  they  can  not  be  thus  controll^,  and 
may  float  down  side  on  or,  in  other  words,  lengthwise  across  the  stream. 
In  this  condition  guidance  is  impossible,  and  it  is  difficult  to  see  how 
any  practicable  length  of  span  could  insure  safety.  The  obvious  pro- 
vision against  such  an  accident  is  to  increase  the  controlling  i>ower  and 
insure  safe  guidance  from  the  start,  or  to  reduce  the  length  and  size  of 
the  tows.  It  may  also  be  observed  that  a  tow,  thus  floating  helplessly 
down  at  right  angles  to  the  current,  would  be  a  serious  and  dangerous 
obstruction  to  all  other  methods  of  river  navigation. 

While  the  rights  of  navigation  in  navigable  rivers  are  to  be  jealously 
guarded  and  i)rotected,  the  right  to  cross  such  streams  by  bridges  to 
transport  freight  and  passengers  can  not  be  disregarded.  There  must 
in  such  cases  be  mutual  concession  and  such  adjustments  in  the  meth- 
ods of  transportation  on  the  stream  and  in  the  construction  of  bridges 
over  it,  that  the  privileges  of  both  may  be  enjoyed  and  preserved. 

To  require  such  extreme  length  of  bridge  on  the  one  hand  as  would 
permit  navigation  by  tows  in  the  same  manner  as  if  there  wjis  no  bridge, 
would  be  as  unreasonable  as  to  construct  the  bridge  in  such  a  manner 
as  practically  to  destroy  all  transportation  by  tows. 

I  am  unable,  therefore,  to  approve  this  report  so  far  as  the  width  of 
the  main  channel -span  is  concerned. 

It  appears  that  the  width  of  the  river  at  the  site  selected  and  ap- 
proved by  the  Board  is  1,970  feet  at  low  water.  The  width  of  the  pro- 
posed piers  is  about  20  feet  each.  The  niinimutn  length  of  the  main 
channel-span  is  fixed  by  law  at  700  feet  and  the  other  two  sp^ns  at  600 
feet  each,  to  which  add  40  feet  for  the  width  of  the  two  piers,  we  have 
1,940  feet,  or  30  feet  less  than  the  width  of  the  river  at  low  water. 
One  span  730  feet  long  and  two  spans  600  feet  long  in  the  clear  will  make, 
with  40  feet  for  the  width  of  two  piers,  a  bridge  1,970  feet  long.  It  is 
better  to  add  the  30  feet  to  the  main  span,  rather  than  divide  it  between 
the  shorter  spans. 

Plans  may  be  submitted  by  the  railway  and  bridge  company  giving 
a  main  channel-span  on  the  Memphis  side  of  the  river  730  feet  long  in 
the  clear  at  low  water,  and  two  other  spans  600  feet  long  in  the  clear 
at  low  water,  the  end  piers  to  be  placed  at  low  water  on  either  shore, 
so  that  the  three  spans  will  cover  the  entire  width  of  the  river  at  low 
water.  All  the  necessary  aids  to  navigation  in  passing  under  the 
bridge  can  not  now  be  determined,  but  the  railway  and  bridge  company 
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may  cousider  the  qnestion  of  a  guiding  pier,  with  proper  guards  to  the 
bridge  pier  on  the  Memphis  side,  for  protection  to  navigation,  or  that 
of  placing  the  pier  od  the  Memphis  side  in  9  feet  of  water  at  the  highest 
Bti^e,  mailing  the  long  span  770  leet. 

The  law  requires  that  the  biidge  shall  be  so  constracted  as  to  provide 
for  the  passage  of  wagons  and  vehicles  of  all  kinds  and  for  the  transit 
of  animals. 

Drawings  mast  be  snbmitted  in  compliance  with  the  law,  shewing  a 
eross-section  of  the  bridge  and  the  roadways  proposed. 

William  C.  Endioott, 

Secretary  of  War. 


REPORT  OF  BOARD  OF  ENGINEERS. 

Memphis,  Tenn.,  May  26,  1888. 

Sir:  The  Board  of  Officers  of  the  Corps  of  Engineers,  U.  8.  Army, 
conveuwl  by  Special  Orders  No.  26,  dated  Headquarters  Corps  of  En- 
gineers, U.  S.  Army,  Washington,  D.  C,  May  10,  1888,  to  examine  and 
report  apon  the  plans  of  the  proposed  bridge  across  the  Mississippi 
Hiver  at  Memphis,  Tenn.,  submitted  by  the  Kansas  City  and  Memphis 
Railway  and  Bridge  Company,  would  respectfully  submit  the  following 
report: 

Before  entering  upon  the  details  of  the  proposed  bridge  it  is  advis- 
able to  describe  the  locality. 

The  city  of  Memphis  is  situated  on  a  bluff  on  the  left  bank  of  the 
Mississippi  Kiver,  at  the  confluence  of  Wolf  Kiver,  and  has  a  water- 
front on  the  Mississippi  of  about  3  miles,  beginning  at  the  mouth  of  Wolf 
Biver  and  extending  to  near  the  heail  of  President's  Island.  At  this 
island  the  river  divides  into  two  channels  of  nearly  equal  size.  The 
western  channel  was  the  main  channel  until  within  the  last  two  years, 
since  which  time  the  best  water  has  been  found  in  the  eastern  channel, 
though  the  difference  between  the  two  in  navigability  is  not  great. 

On  the  shore  opposite  Memphis  is  the  smnll  village  of  Hopefield, 
mainly  occupied  by  persons  employed  at  the  railroad  transfer  boats. 

Above  the  city  there  is  a  sharp  bend  in  the  river  whose  apex  is  about 
4  mile^  above  Wolf  River.  From  this  bend  the  current  sets  directly 
towards  the  Memphis  shore,  with  a  strong  scour  against  the  upper  side 
of  the  Hopefield  peninsula.  Since  1877  half  a  mile  in  width  of  the  point 
of  this  peninsula  has  washed  away,  and  the  present  point  is  about  a 
mile  lurther  down  stream  than  was  the  case  eleven  years  ago.  Formerly 
the  current  struck  the  left  bank  above  the  mouth  of  Wolf  River,  and 
followed  the  Memphis  front  tangentially.  As  the  point  of  impact  moved 
down-stream  the  angle  of  the  current  with  the  Memphis  shore  became 
more  nearly  a  right  angle,  and  the  scouring  effect  on  the  bank  became 
80  great  that  expensive  works  of  protection  had  to  be  built  along  a  large 
part  of  the  city  front.  To  prevent  this  condition  from  getting  worse  it 
was  also  necessary  to  revet  the  upper  side  of  the  Hopefield  peninsula. 
The  Memphis  revetment  extends  over  about  2  miles  of  the  city  front, 
and  has  been  very  successful,  but  should  be  continued  to  the  lower  end 
of  the  bluffs.  The  Hopefield  revetment  extends  over  a  distance  of  about 
2A  miles,  and  ougbt  to  have  been  carried  to  the  point,  a  further  distance 
of  about  a  mile,  but  it.was  necessarily  stopped  by  lack  of  funds. 

In  passing  the  front  of  Memphis  a  floating  object  comes  out  of  the 
Hopefield  Bend  heading  straight  for  the  upper  end  of  tti^  cvt^  ^\i^\l\ 
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it  is  then  deflected  to  the  right  by  the  carreot,  turning  an  angle  of  100 
degrees  while  passing  the  main  part  of  the  city,  and  turning  another 
angle  of  about  25  degrees  to  the  left  while  passing  into  the  eastern  or 
Tennessee  chute  of  President's  Island.  Should  it,  however,  be  drawn 
into  the  western  or  Arkansas  chute,  it  would  turn  an  angle  to  the  right 
of  about  90  degrees. 

This  is  the  course  that  all  river  craft  must  follow  as  they  pass  the 
city  of  Memphis,  and  the  excessive  curvature  in  a  short  distance,  with 
its  accompauyiug  whirb  and  boils,  is  the  reason  why  this  part  of  the 
river  is  always  dreaded  by  navigators.  We  have  been  informed  that 
coal  tows  never  attempt  to  run  Memphis  at  night,  and  we  know  that 
the  only  tow  of  coal  that  passed  Memphis  while  the  Board  was  in  ses- 
sion, towed  by  the  W.  W.  O^Neil^  laid  up  all  night  at  a  point  above  the 
mouth  of  Wolf  River,  although  the  stage  of  the  river  was  only  about 
23  feet  on  the  ^gauge,  high  water  being  35.3  feet  on  the  same  gauge. 

On  the  other  hand,  we  are  informed  by  Captain  Haarstick,  president 
of  the  Mississippi  Valley  Trans|)ortation  Company,  that  his  tows,  which 
are  chiefly  used  to  carry  grain,  flour,  and  merchandise,  are  forced  by 
competition  to  run  night  and  day,  and  that  their  pilots  have  standing 
orders  to  ^^  flank"  all  sharp  bends  of  the  river,  in  which  class  the  bend 
at  Memphis  is  one  of  the  chief. 

Accompanyingthis  report  are  two  diagrams,  showing  the  actual  posi- 
tions at  short  intervals  of  several  tows  while  passing  the  Memphis  Bend, 
which  indicate  the  method  of  ^^ flanking"  bends  more  clearly  than  can 
be  described  in  words.  These  diagrams^  were  furnished  by  officers  of 
the  Mississippi  River  Commission.  It  will  be  noted,  however,  that  they 
refer  to  stages  below  high  water,  at  which  times  the  current  of  the  river 
is  considerably  reduced,  and  the  difficulty  of  flanking  the  bends  is  pro- 
portionately lessened. 

In  accordance  with  the  requirements  of  the  acts  of  Congress  author- 
izing the  construction  of  this  bridge,  the  engineers  of  the  bridge  com- 
pany made  current  observations  at  the  proposed  site,  and  found  the 
following  velocities  in  the  part  of  the  river  to  be  covered  by  the  eastern 
or  Tennessee  span  of  the  proposed  bridge: 

Gaage-reading: 

Ifilas  per  boar. 

35  feet a  34 

24.80  feet 6 

20. 50  feet 6 

The  reading  on  the  Memphis  gauge  of  local  highest  water  is  35.3  feet. 

The  Board  met  at  Memphis  on  the  24th  instant,  and  on  that  day  and 
the  25th  held  public  sessions  in  the  United  States  Engineer  Office,  and 
heard  all  parties  who  desired  to  present  their  views.  They  also  in- 
spected the  entire  front  of  Memphis  from  the  head  of  the  Hopefield  revet- 
ment to  the  head  of  President's  Island,  and  floated  along  the  city  front 
with  the  boat  in  the  position  occupied  by  tows  in  flanking  the  Memphis 
Bend,  the  boat  being  under  the  control  of  one  of  the  pilots  of  the  Missis- 
sippi Valley  Transportation  Company. 

In  accordance  with  the  special  instructions  to  the  Board,  all  parties 
who  presented  themselves  were  requested  to  give  their  views  in  writing, 
and  all  such  statements  and  all  letters  received  are  appended  to  this 
report.  No  communication  was  received  from  the  Coal  Exchange  of 
Pittsburgh,  or  from  any  coal  operator.  The  only  repfesentations  of  the 
Ohio  River  coal  interests  who  put  in  an  appearai^ce  were  two  pilots,  who 
belonged  to  a  tow  returning  up-stream,  which  happened  to  reach  Mem- 
phis whUe  the  Board  was  in  session. 
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After  carefal  consideration  of  the  facts  before  it,  the  Board  has  come 
to  the  unanimons  conclusion  that  the  site  selected  by  the  bridge  engi- 
neers is  the  best  that  there  is  along  the  Memphis  Front  for  the  construc- 
tion of  a  bridge,  and  that  the  clear  height  of  75  feet  above  highest  water 
is  all  that  should  be  required.  The  river  interest  is  unanimous  in  re- 
questing that  the  channel-span  be-placed  next  to  the  Tennessee  shore, 
and  the  Board  fully  agrees  with  this  view.  It  was  also  the  opinion  of 
the  river  men  that  the  shore-pier  on  the  Tennessee  side  should  be  at  or 
near  high-water  mark,  so  that  this  pier  might  be  out  of  water,  and  the 
shore  be  run  as  if  no  pier  were  there.  The  Board  recommends  that  this 
pier  be  placed  where  it  will  be  in  9  feet  of  water  at  the  highest  stage, 
because  the  barges  that  run  at  such  stages  draw  9  feet,  and  are  there- 
fore no  more  apt  to  hit  the  pier  than  the  shore ;  moreover,  9  feet  at  ex- 
treme high  water  means  less  than  9  feet  at  ordinary  high  water,  and  it 
is  deemed  necessary  to  keep  the  outer  channel-pier  as  far  out  in  the 
river  as  circumstances  will  admit. 

The  serious  and  difficult  question  before  the  Board  is  the  clear  width 
of  water-way  to  be  given  under  the  channel-span.  Major  Ernst  and 
Captain  Kingman  are  in  favor  of  a  clear  water-way  of  1,000  feet,  for  the 
following  reasons : 

The  proi)osed  location  of  the  bridge,  while  perhaps  as  favorable  as 
any  that  can  be  foun^  within  a  reasonable  distance  from  Memphis,  is 
one  that  presents  peculiar  difficulties  for  the  accommodation  of  naviga- 
tion. All  of  those  persons  who  have  appeared  before  the  Board  in  the 
defense  of  the  navigation  interest  have  declared  that  at  this  point  it 
would  frequently  be  necessary  for  heavy  tows  to  pass  under  the  bridge 
^^ broadside  on;"  that  is,  with  the  direction  of  their  greatest  length  at 
right  angles  with  the  current  and  parallel  with  the  bridge.  As  the  ve- 
locity of  the  current  at  high  water  is  frequently  as  much  as  8j  miles  per 
hour,  there  will  often  be  great  difficulty  in  '* straightening  out''  before 
reaching  the  bridge,  and  sometimes  this  will  be  impossible.  They  think 
that  the  claim  of  the  navigation  interest  in  this  respect  is  reasonable. 

The  length  of  the  tows  of  grain  barges  is  about  660  feet ;  that  of  coal 
tows  is  sometimes  as  much  as  900  feet.  In  one  case  a  length  of  1,032 
feet  is  reported.  To  accommodate  a  tow  900  feet  long  a  clear  width  of 
channel-way  of  1,000  feet  between  piers  will  afford  but  scant  margin. 
That  width  will  afford  only  a  safe  margin  for  the  more  valuable  tows 
of  grain  barges,  which  measure  660  feet  in  length.  It  is  the  width  asked 
for  by  the  navigation  interest  unanimously,  and  it  should,  in  the  judg- 
ment of  tbe  officers  mentioned,  be  accorded. 

The  completion  of  the  revetments  in  Hopefield  and  Memphis  bends 
is  essential  to  the  preservation  of  a  state  of  affairs  even  as  favorable  as 
that  which  now  exists,  as  will  be  explained  further  on.  No  improve- 
ment is  to  be  expected,  but  if  for  any  reason  the  revetment  should  not 
succeed  in  preventing  further  movement  of  the  Memphis  Bend,  the  ap- 
proach to  the  proposed  location  of  the  bridge  will  become  less  and  less 
favorable  as  time  advances.  Any  doubt  as  to  the  proper  length  of 
span  should  therefore  be  thrown  in  favor  of  the  greater  length. 

An  increase  of  the  water  way  from  700  to  1,000  feet  will  no  doubt  in- 
crease the  cost  of  the  bridge,  but  even  thus  the  cost  may  be  much  less 
than  the  sums  expended  upon  some  other  bridges  in  the  country,  and 
it  need  not  be  prohibitory. 

The  Board  has  therefore  to  state  that  a  majority  of  its  members  re- 
port the  clear  width  of  channel- way  required  at  Memphis  to  be  1,000  feet. 

The  law  requires  that  the  side  spans  should  not  be  less  than  600  feet 
in  length.    In  the  judgment  of  the  Board  this  provision  is  unnecessary, 
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and  conld  wisely  be  omitted  in  fhtnre  laws  for  Mississippi  bridges, 
the  great  cost  of  piers  in  the  Mississippi  Biver  compels  the  oonstraction 
of  side  spans  that  must  of  necessity  be  wide  enough  for  all  ascending 
craft  or  for  single  boats  descending  the  river,  while  all  descending  tows 
will  of  necessity  take  the  channel.  There  is  a  positive  objection  to  fix- 
ing the  lengths  of  side  spans  by  legislation,  as  the  long  channel -spans 
will  almost  necessarily  be  built  on  the  cantilever  system,  and  in  sndi 
construction  the  length  of  the  cantilever  span  fixes  the  length  of  tlie 
adjacent  counterbalancing  spans.  Inasmuch  as  the  law  in  the  present 
case  fixes  the  <^ other  spans"  at  600  feet, it  is  evident  that  the  second 
span  from  the  Tennessee  shore  must  have  this  length.  TUe  third  span 
will  reach  the  Arkansas  shore,  and  can  not  be  made  600  feet  over  the 
water-way,  as  there  is  not  water-way  enough  for  a  span  of  such  length 
if  the  channel-space  be  1,000  feet,  the  width  of  water-way  at  the  se- 
lected crossing  being  but  1,970  feet,  outx>f  which  must  be  dedncted 
the  widths  of  the  piers.  The  last  pier  of  the  bridge  should  therefore  be 
on  the  edge  of  the  Arkansas  bank. 

It  is  recommended  that  the  bridge  company  be  required  to  protect 
the  river  banks  for  a  reasonable  distance  above  and  below  their  bridge 
line,  so  as  to  preserve  the  present  shore  lines  and  prevent  the  forma- 
tion of  water-ways  behind  the  shore  piers.  Itis  thought  that  sach  pro- 
tection should  extend  from  a  point  about  300  feet#above  the  line  of  the 
bridge  to  a  point  about  50  feet  below.  The  bank  between  high  and  low 
water  lines  should  be  paved. 

The  Board  is  in  serious  doubt  as  to  the  expediency  of  permitting  any 
bridge  at  all  to  be  built  in  this  stretch  of  river  until  it  has  received  a 
fixed  regimen.  It  is  evidently  vital  to  the  navigation  interests  that  the 
channel  at  the  site  of  a  bridge  should  be  permanent ;  otherwise  a  change 
in  chaDnel  might  be  an  embargo  to  navigation.  It  therefore  seems  im- 
perative that  the  work  of  fixing  the  river-front  at  Memphis  should  be 
completed,  and  this  work  seems  essential  whether  the  bridge  be  built 
or  not. 

The  completion  and  strengthening  of  therevetment  iuHopefield  Bend 
and  the  continuation  of  the  Memphis  revetment  to  the  lower  end  of  the 
blufi's  seem  vitally  necessary  to  the  successful  maintenance  of  a  naviga- 
ble channel  at  the  site  of  the  proposed  bridge,  and  the  Board  desires 
that  its  approval  of  the  construction  of  the  proposed  bridge  shall  be 
considered  as  contingent  on  the  completion  of  this  collateral  work. 

It  is  also  the  opinion  of  the  Board  that  the  proi>osed  bridge,  what- 
ever its  channel-span,  would  be  in  danger  of  becominga  menace  to  nav- 
igation in  case  the  main  channel  of  the  river  should  return  to  the  Ar- 
kansas side  of  President's  Island.  It  is  believed  that  the  present 
favorable  conditions  should  be  assured  by  the  construction  Qf  a  sill 
across  the  Arkansas  chute,  and  that  any  tendency  for  a  return  of  the 
river  to  this  chute  should  be  vigorously  represseil. 

The  river-work  above  named  is  remote  from  the  bridge,  and  its  char- 
acter and  conditions  are  such  that  it  should  be  done  at  the  expense  of 
the  United  States. 

Eespectfully  submitted.  O.  H.  Ernst, 

Major  of  Engineen. 
Dan.  C.  Kingman, 

Captain  of  Engineen. 
Cassius  E.  Gillette, 
First  Lieut  of  Engineers^ 

Recopder. 

The  Chiep  op  Engineers,  U.  S.  a. 
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The  above  report  expresses  my  views  in  every  parti  onlar  except  as  to 
length  of  span.  On  this  point  I  am  of  the  opinion  that  a  channel  space 
of  700  feet  in  the  clear,  with  one  pier  resting  on  the  shore,  so  that  the 
shore  itself  will  serve  as  a  gaidingdike  to  lead  into  the  channel  space 
is  equivalent  in  safety  toa  channel  space  from  100  to  200  Leet  wider  not 
placed  near  the  shore.  I  therefore  hold  that  700  feet  of  clear  water-way, 
placed  as  proposed,  is  equivalent  to  abont  850  feet  placed  away  from 
the  shore,  as  is  usually  the  case.  As  th^  last-named  length  is  350  feet 
greater  than  the  channel  space  provided  by  the  bridges  over  the  Ohio 
at  Henderson  and  Cairo  for  the  same  coal  tows  that  pass  Memphis,  I 
consider  a  channel  space  of  700  feet  adjacent  to  the  Tennessee  shore 
as  affording  ample  accommodation  to  coal  fleets,  and  I  believe  that 
whatever  will  answer  their  requirements  will  necessarily  meet  those  of 
the  Mississippi  Valley  Transportation  Company. 

The  bridge  location  is  3  miles  below  the  mouth  of  Wolf  Biver  and 
about  1,000  feet  below  the  point  at  which  the  curve  along  the  Mem- 
phis Front  connects  with  the  reverse  curve  that  passes  east  of  Presi- 
dent's Island.  All  tows  that  pass  the  lower  end  of  Memphis  ought  to 
be,  and  except  in  case  of  accident  will  be,  in  a  position  parallel  with 
the  shore  before  they  reach  the  site  of  the  bridge,  and  therefore  they 
should  experience  no  difficulty  in  passing  through  even  a  narrower 
space  than  700  feet.  It  is  certain  that  all  diagrams  of  tows  passing 
Memphis  which  the  Board  has  been  able  to  procure  show  that  this 
statement  is  correct  in  the  case^  shown  thereon.  In  my  opinion  this 
will  always  be  the  case,  except  when  the  machinery  of  the  tow-boat  be- 
comes disabled  just  above  the  bridge  and  the  tow  drifts  down  at  the 
mercy  of  the  current.  Such  a  casualty  may  never  happen,  and  in  view 
of  the  extraordinary  difficulties  of  building  any  bridge  at  Memphis  on 
account  of  the  impossibility  of  reaching  an  incompressible  stratum,  on 
which  to  found  the  piers,  and  the  rapid  rate  at  which  the  cost  of  super- 
structure increases  with  an  increase  of  span,  it  does  not  seem  just  to 
the  great  land-transportation  interests,  that  also  deserve  consideration, 
to  impose  a  crreater  burden  than  is  necessary  to  meet  the  ordinary  re- 
quirements of  navigation.  If  machinery  is  deranged  or  stopped  above  a 
bridge  there  is  no  telling  where  the  tow  will  land,  and  a  1,000-foot  span  may 
prove  no  safer  than  a  700-foot  one.  The  latter  is  longer  than  any  truss 
span  thus  far  built  in  the  world,  and  is  only  exceeded  by  the  cantalever 
spans  now  constructing  in  Scotland  over  the  Frith  of  Forth,  where  tbe 
absolute  impractibility  of  intermediate  piers  made  such  enormous  spans 
an  unavoidable  necessity.  The  latter  site  has,  however,  tbe  great  ad- 
vantage over  the  Memphis  site  of  having  foundations  of  solid  rock, 
either  out  of  water  or  slightly  submerged,  or  of  bowlder  clay  as  hard 
as  rock,  and  at  a  moderate  depth  below  water. 

It  is  true  that  a  suspension  bridge  might  be  built  at  this  place,  but 
engineers  who  make  a  specialty  of  bridge  construction  are  so  much  op- 
posed to  suspension  bridges  for  railroad  purposes,  for  reasons  that  they 
consider  satisfactory,  that  it  does  not  seem  rigbt  to  force  on  them  a^ind 
of  bridge  which  they  consider  inadmissible. 

The  ^t  that  the  great  coal-shipping  interest  neither  sent  a  represent- 
ative to  the  meeting  of  the  Board  nor  addressed  them  any  communi- 
cation whatever  seems  to  show  that  it  considers  the  minimum  provis- 
ions of  the  law  as  satisfactory.  [Since  the  above  was  written  I  have 
received  a  dispatch  from  a  committee  of  the  Goal  Exchange  requesting 
a  channal  span  of  1,000  feet.]  On  the  otber  hand,  the  Mississippi  Valley 
Transportation  Company  operates  a  route  where  there  never  have  been 
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any  bridges,  and  in  the  absence  of  exx>erience  they  appear  to  exagger- 
ate the  difficulties  and  dangers  of  passing  them. 

Wm.  E.  Merrill, 
Lieut  Colonel  of  Engineen. 


SUPPLEMENTAL  REPORT  OF  BOARD  OF  ENGINEERS. 

i 

United  States  Engineer  Office, 

Galveston,  Tex.j  June  3, 1888. 

Sir  :  The  Board  of  Engineers  convened  at  Memphis,  Tenn.,  by  Special 
Orders  26,  from  Headquarters  Corps  of  Engineers,  dated  May  10, 1888, 
to  examine  and  report  upon  the  plans  of  the  proposed  bridge  across  the 
Mississippi  Eiver  at  that  place  submitted  by  the  Kansas  City  and  Mem- 
phis Railway  and  Bridge  Company,  were  unable  to  agree  as  to  the 
proper  width  of  channel- way  which  should  be  provided  under  the  main 
span.' 

Before  leaving  Memphis  they  prepared  a  report,  which  they  all  signed, 
in  which  both  the  majority  and  minority  views  upon  this  point  were 
briefly  stated.  Subsequently,  when  the  members  of  the  Board  had  re- 
turned to  their  stations,  the  senior  member,  who  had  the  report  in  his 
custody  and  who  was  in  the  minority  upon  the  point  referred  to,  change 
his  mind  as  to  the  degree  of  elaboration  which  he  thought  his  views 
should  receive,  and  proposed  to  make  some  extensive  alterations  in  the 
report,  at  the  same  time  suggesting  by  mail  to  the  majority  that  they 
might  likewise  make  alterations.  While  the  majority  had  been  willing, 
out  of  courtesy  to  the  minority,  to  admit  his  views  to  their  report,  so 
long  as  these  views  were  moderately  and  briefly  stated  like  their  own, 
they  could  not  permit  the  argument  finally  adopted  by  him  to  become 
part  of  their  report.  The  time  required  to  recall  and  reconstruct  the 
original  report  could  not  well  be  taken,  owing  to  the  great  distances  apart 
of  the  members,  and  the  fact  that  the  report  Jiad  already  been  called 
for  by  the  War  Department.  The  majority  therefore  consented  by  tel- 
egraph to  the  omission  from  the  report,  of  the  minority  views,  and  to 
their  being  appended  as  a  supplemental  report,  with  the  understsmding 
that  an  opportunity  should  be  given  them  to  answer,  in  a  further  sup- 
plemental report,  the  argument  of  the  minority. 

It  seems  to  them  that  a  fuller  statement  of  their  side  of  the  question 
should  be  made  than  was  considered  necessary  in  their  original  rei)ort, 
when  the  discussion  of  the  question  had  not  assumed  a  controversial 
character.  They  propose  to  make  this  statement  in  the  form  of  an 
answer  to  the  various  points  in  the  argument  of  the  minority. 

(1)  The  minority  expresses  the  opinion  that  if  a  pier  be  placed  upon 
the  shore,  so  that  the  shore  itself  will  serve  as  a  guiding-dike,  the 
channel- way  adjoining  the  pier  may  be  from  100  to  200  feet  less  iu 
width  than  if  the  pier  were  out  in  the  stream,  without  increasing  the 
difficulties  of  passage. 

Without  expressing  any  opinion  as  to  the  accuracy  of  this  estimate, 
the  majority  remark  that  it  is  not  practicable  to  build  a  pier  which  shall 
occupy  the  position  described  at  all  stages  of  the  river.  The  shore-line 
changes  as  the  water  rises  and  falls.  A  pier  placed  at  or  near  the  shore- 
line at  high  water  is  a  long  way  from  the  shore- line  at  low  water. 

(2)  From  the  above  the  minority  concludes  that  a  700-foot  channel- 
way  near  the  shore  is  equivalent  to  850  feet  out  in  the  stream,  and  that 
this  being  350  feet  greater  than  the  channel -ways  provided  at  Hender- 
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son  and  Cairo,  upon  the  Ohio  River,  throagh  which  the  coal  tows  pass, 
the  latter  should  have  no  difficulty  in  passing  a  700-foot  space  at  Mem- 
phis; also  that  a  space  that  will  accommodate  the  coal  tows  will  accom- 
modate the  grain  tows;  hence  that  a  700-foot  space  is  sufficient. 

Without  commenting  at  length  upon  the  facility  with  which  700  is 
transferred  into  a  number  350  greater  than  500^  the  majority  remark 
that  no  comparison  can  be  made  between  the  Ohio  liiver  and  the  Mis- 
sissippi River,  particularly  the  Mississippi  River  at  Memphis,  with  re- 
spect to  the  difficulties  of  navigation.  The  coal  tows  which  have  man- 
aged to  get  through  the  Henderson  Bridge  do  not  attempt  to  navigate 
the  Memphis  Bend  at  night  even  now,  when  there  is  no  bridge.  If 
they  fear  to  pass  at  night  through  a  free  river,  say,  1,900  feet  wide,  it  is 
not  a  fair  assumption  that  they  can  easily  pass  in  daytime  through  a 
space  700  feet  wide;  at  all  events  the  two  pilots  who  appeared  before 
the  Board  from  the  coal  tows  then  at  Memphis,  declared  that  they  re- 
quired 1,000  feet. 

(3)  The  minority  states  that  all  tows  which  <<pass  the  lower  end  of 
Memphis  ought  to  be,  and  except  in  case  of  accident  will  be,  in  a  posi- 
tion parallel  with  the  shore  before  they  reach  the  site  of  the  bridge." 

This  is  the  pith  of  the  entire  subject.  If  this  be  true,  than  a  7(K)-foot 
channel-way  is  sufficient.  All  of  the  river-men  who  appeared  before 
the  Board  say  that  it  is  not  true.  The  members  of  the  majority  have 
personally  observed  the  manipulation  of  the  heavy  tows,  and  they  are 
quite  prepared  to  believe  what  the  nver-men  tell  them.  That  the  tows 
will  generally  be  straightened  out  may  be  granted.  That  they  will 
sometimes  be  compelled  to  pass  under  the  bridge  *^  broadside  on"  has 
been  proved  to  the  satisfaction  of  the  majority,  and  this  notwithstand- 
ing thatthey  be  handled  with  all  the  skill  that  the  best  navigators  possess 
and  that  all  machinery  and  other  appliances  be  in  good  order.  The 
diagram  submitted  with  the  report  of  the  Board  show  the  positions  of  a 
few  tows  passing  through  Memphis  Bend  as  they  happened  to  pass 
upon  the  days  of  observation.  Naturally  the  tows  are  shown  in  the 
positions  which  they  generally  occupy;  that  is,  "straightened  out"  by  the 
time  they  reach  the  site  of  the  bridge.  But  these  diagrams  may  be 
very  misleading,  for  the  reason  that  an  idea  is  conveyed  to  the  mind 
much  more  forcibly  through  the  eye  than  through  the  ear.  The  dia- 
grams were  forwarded  because  they  are  an  important  part  of  the  infor- 
mation collected,  but  the  statement  should  be  emphasized,  that  they 
represent  only  what  is  usual,  and  not  by  any  means  all  that  a  bridge 
must  provide  for. 

(4)  The  minority  refers  to  the  great  difficulty  of  building  a  bridge  at 
Memphis,  on  account  of  the  compressibility  of  the  soil  upon  which  the 
piers  must  rest,  to  the  rapid  rate  at  which  the  cost  of  superstructure 
increases  with  an  increase  of  span,  and  to  the  importance  of  placing  no 
unnecessary  obstacle  in  the  wa}'  of  the  land  transportation  which  de- 
sires to  cross  the  river. 

The  Board  had  before  it  no  estimate  of  what  the  1,000  foot  span  would 
cost.  The  majority  consider  this  a  matter  of  secondary  imitortance. 
They  are  thorough  believers  in  the  value  and  importance  of  land  trans- 
portation, and  they  desire  to  see  the  bridge  built.  But  they  can  not 
agree  that  the  saving  of  a  few  hundred  thousand  dollars,  or  even  mill- 
ions, to  the  bridge  company  will  justify  placing  in  the  stream  an  ob- 
struction worse  than  those  which  the  Government  is  now  expending 
millions  to  remove.  The  soil  upon  which  the  piers  must  rest  is  not  the 
best,  but  it  is  suitable  for  the  support  of  heavy  weights. 

The  practicability  of  building  l,000foot  spans  has  not  been  ques- 
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tioned.  They  can  undoubtedly  be  built,  and  at  a  cost,  in  the  judgment 
of  the  majority,  much  less  than  that  of  certain  other  bridges  now  in 
operation. 

(5)  From  the  fact  that  the  great  coal-shipping  interest  did  not  for- 
mally protest  before  the  Board  against  the  700  foot  channel-way  pro- 
\ided  as  a  minimum  in  the  law,  the  minority  concludes  that  that  interest 
considers  the  700  foot  space  sufficient. 

The  evidence  of  the  two  pilots  engaged  in  the  coal  business  has  al- 
ready been  referred  to. 

They  stated  that  700  feet  was  not  sufficient,  and  that  they  needed 
1,000  feet.  That  the  owners  did  not  formally  ap])ear  before  the  Board 
was  a  matter  of  surprise. 

It  was  explained  by  the  statement  that  an  unexpected  rise  in  the 
Ohio  Eiver  had  brought  upon  them  a  sudden  rush  of  business.  Bnt 
whether  they  remained  absent  from  good  reasons  or  no  reasons,  it  is 
not  a  fair  assumption  that  they  are  content  with  700  feet.  They  are 
merely  the  temporary  users  of  a  great  public  highway  which  is  under 
the  guardianship  of  the  Government,  and  they  might  fairly  presume 
that  the  War  Department  would  protect  that  highway  and  would  not 
accord  to  the  opposing  interest  everything  that  was  not  prohibited  by 
law.  At  all  events  the  Government  is  not  protecting  merely  the  inter- 
ests of  those  now  engaged  in  river  traffic.  It  is  protecting  the  high- 
way itself  for  the  use  of  future  generations  as  well  a«  the  present. 

The  neglect  or  indift'erence  of  the  present  coal  operators  is  not  good 
reasons  for  depriving  posterity  of  the  free  nse  of  a  great  river. 

(6)  The  minority  thinks  that  the  Mississippi  Valley  Transportation 
Company  exaggerates  the  difficulties  and  dangers  of  passing  bridges  be- 
cause it  operates  a  route  which  has  heretofore  been  free  of  them.  The 
able  manager  and  the  experienced  navigators  of  that  company,  and  those 
who  know  them,  will  be  surprised  to  hear  that  they  do  not  imderstaud 
what  their  business  requires.  But  the  majority'  can  judge  for  them- 
selves in  this  matter.  There  are  the  tows  of  a  given  size  approaching 
a  given  site  in  a  given  way.  They  are  immense  unwieldy  masses,  float- 
ing down  an  inclined  surface  in  a  current  of  8J  miles  per  hour.  How 
much  space  do  they  require  to  pass  safely  under  the  bridge  f 

A  short  trip  upon  one  of  the  tows  will  enable  any  intelligent  person 
to  form  an  opinion  upon  the  subject. 

In  conclusion,  the  majority  reiterate  their  opinion  that  bad  as  the 
approaches  to  the  proposed  site  of  the  bridge  are  now,  they  are  likely 
to  become  worse,  and  can  not  become  better,  and  that  the  clear  width 
of  channel-way  required  to  prevent  the  bridge  from  being  an  unneces- 
sary obstruction  to  navigation  is  1,000  feet. 
Very  respectfully,  your  obedient  servants, 

O.  H.  Ernst, 


The  Chief  of  Engineers,  U.  S.  A. 


Major  of  Engineers. 
Dan.  C.  Kingman, 
Captain  of  Engineers. 


LETTER  FROM  MESSRS.  MORISON  &  GORTHSLL. 

Washington,  August  3, 1888. 

Sir:  On  the  5th  of  May,  1888,  in  accordance  with  the  request  of 

Mr.  George  H.  Nettleton,  president  of  the  Kansas  City  and  Memphis 

Bailway  and  Bridge  Company, vre  \it^«>^\3L\.^^lo  y<^u  at  the  hands  of  oflf 
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Mr.  Corthell,  for  yoar  approval,  the  maps,  plans,  and  papers  relating  to 
the  proposed  bridge  over  the  Mississippi  River  at  Memphis,  Teuu. 

In  conformity  with  the  indorsement  dated  July  10, 1888,  made  by  you 
on  the  report  of  the  Board  of  Engineers,  provided  for  iu  the  act  of 
Congress  approved  April  24, 1888,  we  now,  by  the  hands  of  our  Mr. 
Morison,  present  to  yon  for  approval  a  new  plan,  elevation,  and  sec- 
tion in  duplicate,  in  conformity  with  the  requirements  of  3^our  indorse- 
ment of  July  10. 

We  understand  that  all  other  papers  are  complete  and  meet  with 
your  approval. 

We  believe  that  this  plan  has  been  made  in  strict  conformity  with 
your  opinion,  and  in  behalf  of  the  Kansas  City  and  Memphis  Railway 
and  Bridge  Company  would  request  that  an  approval  of  this  revised 
plan  and  of  the  location  already  made  be  given  as  early  as  is  consistent 
with  the  rules  of  your  Department. 

We  are,  very  respectfully,  yoursj 

MOBISON  &  COBTHELL. 

Hon.  William  C.  Endicott, 

Secretary  of  War. 

[First  indoreement.] 

War  Department,  August  7, 1888. 

Respectfully  referred  to  the  Acting  Judge- Advocate-General  to  pre- 
pare the  formal  approval  of  plans  submitted  August  3,  with  the  con- 
dition that  the  passage  of  wagons  and  vehicles  of  all  kinds  be  provided 
for,  as  proposed  by  Mr.  Morison  in  his  letter  of  August  4. 

The  right  to  require  changes  in  said  structure,  if  the  public  interest 
demandH  them,  being  reserved  to  the  Secretary  of  War  in  section  9  of 
said  act. 

By  order  of  the  Secretary  of  War. 

SAM'L  HODaKINS, 

Acting  Chief  Clerk. 

[Second  mdorsoment.] 

War  Department, 
Judge- Advocate-General's  Office, 

Washington^  D.  C,  August  9,  1888. 

Respectfully  returned  to  the  Secretary  of  War,  with  draught  of  an 
instrument  for  his  approval  of  the  plans  and  map  of  location  of  a  pro- 
posed bridge  across  the  Mississippi  River,  containing  conditions  as  di- 
rected in  the  preceding  indorsement. 

G.  INORMAN  LlEBER, 

Acting  Judge- A dvocate- General. 
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reports  respecting  interferences  with  navigation  by  bridges, 

causeways,  and  other  structures. 

letter  of  the  secretary  of  war. 

War  Department, 
Washington  City^  December  18,  1885. 

The  Secretary  of  War  has  the  honor  to  transmit  to  the  United  States 
Senate,  in  compliance  with  section  2  of  the  river  and  hatbot  ^wcV*  ol  JxxX:? 
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5, 1884,  a  letter  from  the  Ohief  of  Engineers,  dated  the  12th  instant,  and 
its  accompanying  copies  of  reports  from  officers  of  the  Corps  of  Engi- 
neers, relating  to  bridges,  causeways,  or  structures  now  erected  or  in 
process  of  erection  which  do  or  will  interfere  with  free  and  safe  naviga- 
tion. 

William  0.  Endicott, 

/Secretary  of  War. 

The  President  pro  tempore  of  thk  United  States  Senate. 


letter  of  the  ohief  of  engineers. 

Office  op  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  D,  C,  December  12, 1885. 

Sir  :  Section  2  of  the  river  and  harbor  act  of  July  5,  1884,  requires  of 
the  Secretary  of  War  that— 

He  shall  also  report  [to  Congress]  whether  any  bridges;  causeways,  or  stractnres 
now  erected  or  in  process  of  erection  do  or  will  interfere  with  free  and  safe  navigation, 
and  if  they  do  or  will  so  interfere,  to  report  the  best  mode  of  altering  or  constracting 
such  bridges  or  caoseways  so  as  to  prevent  any  such  obstructions. 

With  the  view  of  supplying  the  information  desired,  officers  under 
the  direction  of  this  office  were  instructed  to  submit  reports  coveriug  all 
facts  necessary  to  enable  the  Secretary  of  War  to  comply  with  the  terms 
of  the  extract  above  quoted.  Reports  have  been  received  from  officers 
in  charge  of  river  and  harbor  districts,  and  I  have  the  honor  to  submit 
herewith  copies  of  such  of  them  as  report'  instances  of  bridges,  cause- 
ways, or  structures  now  erected  or  in  process  of  erection  that  do  or  will 
interfere  with  free  and  safe  navigation,  with  recommendations  as  to  the 
best  mode  of  altering  or  constructing  them  as  will  prevent  any  such  ob- 
structions.. 

All  other  officers  report  that  there  are  no  instances  in  their  respect- 
ive districts  of  interference  with  free  and  safe  navigation  from  the 
above-mentioned  causes. 

Very  respectfully,  your  obedient  servant, 

John  Nevtton, 


Ohief  of  Engineers^ 
Brig,  and  Bvt  Maj.  Oen, 


Hon.  William  C.  Endioott, 

Secretary  of  War, 


bepobt  of  major  charles  w.  raymond,  corps  of  engineer^^ 

United  States  Engineer  Office, 

Boston^  Mass.j  January  27,  1885. 

General:    In  compliance  with  instructions  contained  in  G^ners^^ 
Orders,  No.  13,  Headquarters  Corps  of  Engineers,  dated  July  23, 1884-* 
I  have  the  honor  to  submit  the  following  report  with  reference  to  o\r^ 
structions  to  navigation  in  the  district  under  my  charge,  as  specific!^ 
in  sections  2  and  8  of  the  river  and  harbor  act  of  July  5, 1884. 
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A  sketch-map*  showing  the  location  of  bridges  referred  to  iu  the  re- 
port is  also  respectfally  transmitted  herewith. 

•  *  •  *  *  •  • 

A.  careful  study  has  been  made  of  all  the  bridges  in  the  district. 
Those  which  interfere  with  free  and  safe  navigation  cross  either  the 
Fort  Point  Channel  or  Charles  River  (which  enter  the  upper  harbor  of 
Boston),  and  are  as  follows : 

(1)  FOET  POINT  CHANNEL. 

a.  The  New  York  and  New  England  Railroad  Bridge  interferes  with 
free  and  safe  navigation.    This  arises  from  three  causes. 

(a)  Its  draw-openings  are  too  narrow.  The  bridge  is  situated  be- 
tween the  Congress  Street  and  Mount  Washington  Avenue  bridges  (A 
and  C  on  plan),  being  500  feet  from  the  first  and  1,100  feet  from  the 
second.  (See  B  on  plan.)  Its  draw-openings  are  40  feet  7  inches  wide, 
being  about  1  foot  7  inches  narrower  than  those  of  bridge  C,  and  nearly 
3  feet  narrower  than  those  of  bridge  A.  Some  vessels  drawing  from  20 
to  22  feet,  which  could  pass  bridges  A  and  C  at  average  height  water, 
can  not  pass  this  bridge;  hence,  the  sugar  retineries  using  wharves  lo- 
cated above  bridge  C  are  prevented  from  employing  such  vessels. 

The  best  mode  of  altering  this  bridge  so  as  to  prevent  this  obstruc- 
tion is  to  widen  the  draw-openings  to  a  least  width  of  42^  feet.  The 
cost  of  this  alteration  w^ould  probably  not  exceed  $3,000.  It  would  re- 
quire the  suspension  of  travel  across  the  bridge  for  several  days. 

(b)  The  direction  of  the  draw-pier  does  not  conform  with  those  of  the 
piers  of  the  neighboring  bridges;  consequently,  vessels  having  passed 
at  ebb-tide  through  the  draw-opening  on  the  Boston  side  (where  at  pres- 
ent the  water  is  deepest)  are  in  danger  of  colliding  with  the  upper  end 
of  the  draw-pier  of  the  Congress  Street  Bridge. 

The  best  mode  of  altering  this  bridge  so  as  to  prevent  this  obstruc- 
tion is  to  reconstruct  the  lower  part  of  the  draw-pier  so  as  to  align  i^ 
with  those  of  the  neighboring  bridges.  This  would  cost  about  $5,000, 
andean  be  done  without  stopping  travel  across  the  bridge. 

(e)  Complaints  have  been  made  that  vessels  are  often  delayed  be- 
cause the  draws  of  this  bridge  are  not  promptly  opened.  This  is  due  to 
the  many  trains  which  pass  the.bridge  in  quick  succession. 

Under  the  lawof  the  State  of  Massachusetts,  a  railroad  train  is  allowed 
fifteen  minutes  before  and  after  its  tabular  time,  and  any  approaching 
train  further  reasonable  time  for  crossing  a  draw-bridge;  hence,  where 
many  trains  are  run  at  short  intervals,  the  draw  may  be  continuously 
closed  for  many  hours. 

No  alteration  of  the  bridge  can  overcome  this  difficulty.  The  incon- 
venience might,  perhaps,  be  somewhat  lessened  by  a  change  in  the 
State  law. 

If  the  project  for  deepening  the  Fort  Point  Channel  to  23  feet  at  mean 
low  water  is  carried  out,  as  recommended  iu  my  report  dated  January 
27,  1885,  more  extensive  changes  than  those  above  indicated  must  be 
made  in  this  bridge,  since  its  piles  extend  only  to  22  feet  below  mean 
low  water.  It  does  not,  therefore,  seem  desirable  to  urge  immediate 
action. 

b.  The  Old  Colony  Bailroad  Bridge  interferes  with  free  navigation  on 
account  of  the  delay  in  opening  its  draws,  due  to  the  great  number  of 
trains  passing  over  it.    No  alteration  in  the  bridge  is  necessary. 

•  Omitted. 
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(2)  CHARLES  RIVER. 

The  seven  draw-bridges  situated  between  therivei's  month  and  East 
Cambridge  (marked  D,  B,  F»  G,  H,  I,  J,  K  on  map*)  interfere  with 
free  navigation,  owing  to  their  proximity  to  each  other.  Althongh  the 
problem  of  re-armngiug  and  modifying  these  bridges  has  been  often  and 
thoroughly  investigated,  no  practical  plan  consistent  with  the  necessi- 
ties of  the  railroad  and  city  travel  has  been  developed. 

The  most  serious  obstructions  to  the  navigation  of  the  river  are  the 
railroad  bridges  (marked  F,  G,  U,  I,  J  on  map*).  The  freqaeot 
passing  of  trains  renders  delays  \h  opening  the  draws  unavoidable. 
The  inconvenience  is  greatest  in  connection  with  the  Boston  and  Maine 
Bailroad  Bridge  (marked  G  on  map*)  and  the  consolidated  bridge  of 
the  Eastern  and  Boston  and  I^well  railroads  (marked  H^  I  on  map*)^ 
which  has  two  independent  draw-sections.  These  bridges  are  so  near 
together  that  it  is  necessary  for  the  passage  of  a  vessel  of  the  larger 
class  navigating  the  river  to  have  the  three  draws  open  at  the  same 
time.  The  timetables  of  the  three  railways  not  being  arranged  with 
a  view  to  facilitate  navigation,  this  coincidence  of  openings  is  often  im- 
possible, and  long  delays  occur.  It  is  almost  a  rule  for  the  draws  of 
the  Eastern  Bailroad  Bridge  to  be  closed  from  four  to  five  hours  at  a 
time  in  the  morning,  and  about  as  many  hours  in  the  afternoon.  In- 
stances have  been  reported  where  as  many  aa  twenty-two  vessels  have 
been  thus  detained  for  many  hours. 

These  difficulties  can  not  be  obviated  by  any  practicable  alteration 
of  the  bridges.  Some  improvement  could  be  obtained  by  introducing 
steam-power  for  moving  the  draw-sections,  but  the  benefit  would  be 
comparatively  so  slight  that  it  does  not  appear  to  justify  the  trouble 
and  expense. 

The  obstruction  to  navigation  arising  from  the  J^ridges  crossing  the 
Fort  Point  Channel  and  the  Charles  River,  above  specified,  can  not  be 
removed  or  diminished  by  the  construction  of  booms,  dikes,  piers,  or 
any  other  structures  for  the  guiding  of  vessels. 
Very  respectfully,  your  obedient  servant, 

Chas.  W.  Raymond, 

Major  of  Engineer9. 

The  Chief  of  Engineers,  U.  8.  A. 


report  of  lieutenant-colonel  george  h.  elliot,  corps  of 

engineers. 

Engineer  Office,  United  States  Army, 

Neicport,  R.  /.,  December  8,  1884. 

General:  Referring  to  General  Orders,  No.  13,  Headquarters  Corps 
of  Engineers,  current  series,  ♦  •  ♦  respecting  the  interference 
with  free  and  safe  navigation  of  bridges  and  other  structures  within  my 
district,  I  have  to  state  I  have  visited  Pawtucket  (Seekonk)  Biver,  ami 
submit  the  following  report  concerning  the  two  bridges  which  cmmm 
that  river  just  above  its  confluence  with  Providence  Eiver. 

the  WASHINGTON  BRIDGE. 

This  highway  bridge,  originally  built  in  1793,  was  rebuilt  in  1815,  with 
a  draw,  opening  close  to  the  eastern  end  of  the  bridge.    By  reason  of 

*  Omitted, 
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ib}A  location  and  of  the  widtli  of  the  draw-span,  only  38  feet,  and  the 
insufficient  depth  of  water  through  it,  this  bridge  is  a  great  obstruction 
to  navigation,  but  the  State  legislature,  at  its  January  session  of  1883, 
enacted  a  law  requirmg  the  city  of 'Providence  to  remove — 

The  stone  and  other  materials  deposited  in  the  Seekonk  River  nnder  and  near  Was)i- 
ington  Bridge,  so  called^  at  India  Point,  in  said  city  (Providence)  from  said  river, 
and  canse  the  channel  thereof  nnder  and  around  said  bridge  to  be  dredged  and  cleaned 
of  aU  obstr actions  to  the  flow  of  the  tides  into  and  out  of  said  river,  to  a  depth  uf 
15  feet  at  low  water,  and  reconstrnct  said  bridge  witli  a  swing-draw  in  the  main 
channel  of  said  river,  with  an  opening  on  each  side  of  said  draw  not  less  than  80 
feet  wide,  for  the  safe  and  convenient  passage  of  vessels  navigating  said  river  through 
the  same,  in  such  manner  as  the  harbor  commissioners  shall  approve 

The  new  bridge  is  now  in  process  of  construction,  and  it  is  expected 
that  it  will  be  completed  and  the  old  bridge  and  the  obstructions  at  and 
about  it  will  be  removed  by  the  1st  of  May  next. 

THE  BAILBOAD  BBIDGE. 

About  250  feet  below  the  Washington  Bridge  is  the  railroad  bridge 
of  the  Boston  and  Providence  Eailroad  Company.  I  quote  from  the  an- 
nual report  of  the  late  General  Warren  for  1874  the  following  descrip. 
tion  of  this  bridge  and  the  present  arrangements  for  the  passage  of  ves- 
sels through  its  draw : 

This  bridge  is  396^  feet  long,  divided  into  three  spans  and  a  draw.  Commencing  on 
the  west  side,  there  is,  iirst,  a  span  of  113  feet;  next,  one  of  108^  feet;  next  is  the 
draw,  154  feet,  with  openings  of  60  feet  in  the  clear;  and  last,  a  short  span  of  20}  feet, 
one  end  of  which  rests  on  a  stone  pier,  the  only  one  in  the  bridge,  the  otb^r  end  rest- 
ing on  the  abutment.  Tfaesnperstrnctnreisa  Howe  truss.  *  *  *  To  facilitate  the 
passage  of  vessels  through  this  and  Washington  Bridge,  double  lines  of  piling  have 
oeen  pnt  in  between  the  draws  of  the  two  oridges.  This  piling  has  been  extended 
about  300  feet  above  Washhigton  Bridge,  and  one  lino  has  been  extended  about  the 
same  distance  below  the  railroad  bridge.  The  space  between  these  lines  of  piles  varies 
from  38  to  60  feet.  Vessels  going  up  the  river  enter  this  passage  at  an  angle  with  the 
current,  and  pass  the  railroad  bridge  at  an  angle  of  20  degrees  with  the  axis  of  the 
piers.  When  they  reach  Washington  Bridge,  a  turn  must  be  made  to  the  left  of  about 
45  degrees.  This  turn  has  to  be  in  the  draw  of  the  bridge,  where  the  passage  is  only 
38  feet  wide.  These  vessels  pass  up  the  river  at  high  water,  when  there  is  but  little 
Gorrent.  They  can  not  tow  throush  safely  because  of  the  sharp  turn  above  alluded  to, 
but  have  to  warp  through  and  mase  up  the  tow  above.  In  descending  they  generally 
leave  Pawtucket  after  the  tide  commences  to  run  out,  and  reach  these  bridges  when 
the  current  is  very  swift,  often  as  much  as  5  miles  per  hour.  To  break  up  a  tow  in  a 
eurrent  like  this,  so  as  to  enable  the  vessels  to  warp  through,  would  be  attended  with 
great  danger  of  being  carried  down  onto  the  bridge  to  the  west  of  the  draw.  Their 
only  course  is  to  be  taken  through  by  the  tug,  and  this  must  bo  done  at  a  speed  greater 
than  the  current,  in  order  to  keep  steerage-way.  In  making  this  passage  they  are 
▼ery  frequently  damaged  by  coming  in  contact  with  the  piling.  Once  in  the  passage 
there  is  no  escape,  except  with  the  current  at  the  lower  end. 

The  width  of  the  draw-openings  in  the  railroad  bridge  was  directed 
by  the  act  of  the  legislature  which  authorized  the  construction  of  the 
bridge.  Their  location  was  doubtless  selected  to  suit,  as  far  as  possible, 
the  location  of  the  draw  in  the  old  Washington  Bridge. 

The  combined  obstruction  ilirnished  by  the  Washington  Bridge  and 
the  railroad  bridge  is  a  very  serioujs  one,  as  will  be  seen  from  the  plat* 
herewith. 

It  has  for  many  years  been  the  cause  for  much  complaint  by  the  citi- 
zens of  the  enterprising  towh  of  Pawtucket,  which  is  situated  about  4 
miles  above  the  bridges,  and  is  extensively  interested  in  manufactures 
which  depend  on  water  transportation,' and  it  has  delayed  for  years  ap- 
propriations by  the  General  Government  for  the  improvement  of  Paw- 

•  Plat  omitted* 
BfiQ  88 159 
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tucket  River.  Neither  the  location  nor  the  plans  of  these  bridges  re- 
ceived the  sanction  of  Congress,  and  I  may  also  remark  that  this  is 
the  case  also  with  the  new  bridge  which  is  now  building  above  the 
present  site  of  the  Washington  Bridge.  The  location  and  the  width  of 
the  draw-openings  of  the  new  bridge  seem  to  be  judiciously  arranged, 
and  when  it  is  completed  it  is  barely  possible  that  the  railroad  company 
can,  by  dredging  below  its  bridge,  so  as  to  carry  the  channel  further  to  the 
eastward,  and  by  a  new  arrangement  of  the  guides  to  its  western  draw 
opening,  facilitate  sufficiently  for  the  present  the  passage  of  vessels, 
but  for  the  following  reasons  I  do  not  deem  this  probable. 

The  new  highway  bridge  and  the  railroad  bridge  are  only  about  500 
feet  apart.  There  is^nly  one  available  draw-opening  in  the  railroad 
bridge.  It  is  but  CO  feet  wide,  and  15  feet  of  this  widtb  is  taken  up  by 
the  oblique  guides  through  the  draw.  When  the  new  highway  bridge 
is  completed  and  the  guides  at  the  railroad-bridge  draw  are  newly 
arranged  to  suit  the  new  location  of  the  draw  in  the  highway  bridge, 
tlie  available  width  of  the  draw-opening  in  the  railroad  bridge  can  be 
somewhat  increased,  but  in  any  case  it  can  not  be  made  mnch  more  than 
60  feet.  The  draw-openings  in  the  new  highway  bridge  are  neither  of 
them  opposite  the  single  available  draw-opening  in  the  railroad  bridge. 
The  western  side  of  this  opening  is  about  20  feet  to  the  eastward  of  the 
western  side  of  the  eastern  draw-opening  in  the  new  highway  bridge, 
and  just  below  the  railroad  bridge  the  river  makes  a  sharp  turn  to  3ie 
westward. 

To  sum  up :  There  is  but  one  available  draw-opening  in  the  railroad 
bridge,  it  is  too  narrow,  and  there  should  be  two.  It  is  so  far  to  the 
eastward  that  the  passage  of  vessels  through  the  bridges  will  be  tortu- 
ous and,  when  the  tide  is  running,  dangerous.  It  will  doubtless  be 
found  necessary  to  remove  the  draw-openings-  in  this  bridge  to  the 
westward,  so  that  they  will  be  opposite  or  nearly  opposite  the  draw- 
openings  in  the  new  highway  bridge,  and  to  increase  the  width  of  the 
former  to  80  feet,  which  is  the  width  of  the  latter;  but  action  by  the 
General  Government  may  be  delayed  in  this  case  until  the  new  high- 
way bridge  is  finished  and  we  can  see  the  result  of  the  change  in  loca- 
tion of  its  draw.  This  is  in  consideration  of  the  possibility  before  men- 
tioned, and  of  the  fact  that  the  legislature  of  Rhode  Island,  at  its  last 
session,  enacted  the  following  law  looking  to  the  modification  of  the 
draw  of  the  railroad  bridge  by  State  direction,  if  it  be  found  necessary 
after  investigation  by  the  committee  provided  for  in  the  act : 

Resolution  appointing  a  joint  special  committee  on  ) 
the  obstructions  in  the  Seekonk  Kiver  below  the  > No.  4,  passed  May  29, 1884. 
site  of  the  Providence  Washington  Bridge.  ) 

Besohedy  That  a  joint  special  committee  consisting  of  Meears.  William  W;  Blodgett, 
of  Pawtucket,  William  A.  Harris,  of  Providence,  and  Ellery  H.  Wilson,  of  East 
Providence,  on  the  part  of  the  house  of  representatives,  and  Messrs.  Henry  B.  Met- 
calf,  of  Pawtucket,  Jolin  P.  Gregory,  of  Lincoln,  and  Edward  C.  Dubois,  of  East 
Providence,  on  the  part  of  the  senate,  be  appointed  to  inquire  into  and  report  what 
olmt ructions  to  Iho  navigation  of  the  Seekonk  River  exist  below  the  site  of  the  prt«- 
ent  Providence  Washington  Bridge,  and  what,  if  anything,  ought  to  bo  done  to  effect 
the  removal  of  such  obstructions;  that  said  committee  be  authorized  to  sit  during 
the  recess,  and  be  directed  to  report  in  print,  by  bill  or  otherwise,  to  the  general  as- 
sembly at  the  January  session,  A.  D.  188.5. 

With  this  report  I  submit  copies  of  letters  respectiog  the  obstraction 
to  navigation  caused  by  the  railroad  bridge,  which  I  have  received 
from  citizens  of  Pawtucket,  and  also  a  plat,*  for  which  I  am  indebted 
to  the  courtesy  of  Capt.  J.  P.  Cotton,  one  of  the  commissioners  and  the 
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eDgineer  of  the  new  bridge,  showing  the  present  location  of  the  Wash- 
ington Highway  Bridge,  the  new  location  of  this  bridge,  and  the  loca- 
tion of  the  railroad  bridge. 

Very  respecttally,  your  obedient  servant, 

George  H.  Elliot, 
Lieut  Col,  of  Ungineers, 
Brig.  Gen.  John  Newton, 

Qhiqf  of  Engineers^  U.  8.  A.  / 


LSTTEB  OF  THB  PRESIDENT  OF  THE  TOWN  COUNCIL  OF  PAWTUCKET,  RHODE  ISLAND. 

Pawtucket,  R.  I.,  August  16,  1884. 

Dear  Sir  :  Toon  of  the  2d  iDstaDt  was  duly  received,  bnt  have  delayed  answering, 
as  Hr.  George  E.  Newell,  who  has  been  appointed  by  the  governor  as  one  of  the  com- 
missioners to  construct  a  new  bridge  in  place  of  the  Washington  Bridge,  has  been 
oat  of  the  State. 

There  are  no*  caoseways  or  stmotares  now  erected  or  in  process  of  erection  that  will 
interfere  with  the  free  and  safe  navigation  of  the  Pawtacket  River,  except  the  Wash- 
ington Bridge  and  railroad  bridge  near  its  month.  A  new  bridge  is  in  process  of  erec- 
tion in  place  of  the  Washington  Bridge,  with  good  and  sufficient  draw-openings,  llie 
railroad  Bridge,  with  insufficient  draw-openings,  is  a  serious  obstruction  to  naviga- 
tion, and  could  bo  remedied  by  making  a  wider  draw  nearer  the  center  of  the  river. 

It  is  an  undisputed  fact  the  railroad  bridge  is  the  only  structure  upon  the  river 
that  is  an  obstruction  to  our  river. 

Inclosed  please  find  letters  from  some  of  our  prominent  citizens,  giving  their  views. 
Should  you  wish  further  information,  I  shall  be  pleased  to  inform  you  to  the  best  of 
my  ability. 

Very  respectfully, 

E.  A.  Grout, 
Prendent  Town  Council 

Gboroe  H.  Elliot,  Esq., 

JAeui,  CoL  of  Engineers, 


letter   of   MR.    GEORGE  E.    NEWELL. 

Pawtucket,  R.  I.,  August  16, 1884. 

Dear  8ir  :  In  reply  to  your  communication  in  relation  to  the  railroad  bridge  over 
Pawtucket  River,  I  find  it  is  an  obstruction  to  the  free  navigation  of  the  river.  The 
draw  is  narrow,  and  it  purports  to  be  60  feet ;  it  is  practicafly  but  45  feet,  or  nearly 
that.  It  is  a  serious  obstruction  to  the  passage  of  large  vessels  and  barges.  It 
should  be  widened  and  located  differently.  This  draw  is  in  the  bend  of  the  river, 
which  makes  it  more  difficult  for  vessels  to  get  through.  In  my  opinion,  it  should  be 
placed  farther  west,  and  have  two  openings  of  not  less  than  80  feet  each  in  the  clear. 
Respectfully,  yours, 

Geo.  E.  Newell. 

Mr^.  A.  Grout, 

President  of  the  Town  Coundt,  Town  of  Pawtucket,  B,  L 


letter  of   MR,    L.    D.    HORTON. 

Pawtucket,  R.  I.,  August  15, 18H4. 

Sir  :  Your  inquiry  in  regard  to  the  obstruction  to  navigation  of  the  Pawtucket 
River  is  at  hftnd. 

In  answer  would  say  that  while  the  proposed  removal  of  Washington  Bridge  amelior- 
ates the  condition  of  navigation,  a  very  serious  and  important  obstruction  will  remain 
in  the  railroad  bridge  just  below,  on  account  of  its  position,  causing  a  crooked  pas- 
sage-way, its  width  of  draw  rendering  it  impossible  for  craft  to  pass  and  repass^  beln^ 
obliged  to  turn  while  passing. 
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The  only  remedy  ij)  in  constmctiDg  a  draw  of  saitable  widtb,  80  feet  at  least,  inliea 
'  of  the  present  narrow  one  of  45  feet,  ^rther  to  the  westward,  thereby  atraigbteDiog  tht 
passage-way  for  vessels. 
Yours,  with  respect, 

L.  D.  HoRTON. 
E.  A.  Grout, 

President  of  Town  Council,  Pawtucketf  B,  I, 


REPORT  OF  LIEUTENANT    COLONEL   WALTER  M'FARLAND^   CORPS   OP 

engineers. 

Engineer  Office,  United  States  Armt, 

New  Uaveuj  Conn.j  January  14,  1885. 

General  :  Under  section  2  of  the  act  of  Congress  relating  to  rivers 
and  harbors,  approved  July  5, 1884, 1  have  the  honor  to  report  as  follows 
•  •  •  •  •  •  • 

npon  bridges  and  other  works  which  interfere  with  free  ami  safe  navi- 
gation, all  in  the  engineer  distiict  of  which  I  have  charge,  extending 
from  the  headwaters  of  the  Hudson  River  to  the  eastern  end  of  Long 
Island  Sound. 

Very  respectfully,  your  obedient  servant, 

Walter  McFarlatcD| 
Ideut.  CoL  of  JEngineers, 

Brig.  Gen.  John  Newton, 

Chief  of  Engineers,  U.  8.  A. 


REPORT  UPON  BRIDGES,  CAUSEWAYS,  OR  STRUCTURES  WHICH  INTER- 
FERE WITH  FIJEE  AND  SAFE  NAVIGATION  OCCURRING  OR  EXISTING 
IN  THE  ENGINEER  DISTRICT  EXTENDING  FROM  THE  HEADWATERS 
OF  THE  HUDSON  RIVER  TO  THE  EASTERN  END  OF  LONG  ISLAND 
SOUND. 

Engineer  Office,  United  States  Army, 

New  Haven,  Conn,,  D^^eniber  31,  1884. 

The  only  instances  of  this  kind  which  have  come  under  my  notice  in 
this  district  are  those  which  occur  in  streams  flowing  into  Long  Islsmd 
Sound. 

Complaint  has  been  made  to  me  of  the  following  bridges,  namely: 
Those  belonging  to  the  New  York,  New  Haven  and  Hartford  Bailroad 
Company,  (1)  at  Cos  Cob,  Conn. ;  (2)  Bridgeport,  Conn. ;  (3)  the  Ho'usa- 
tonic  liiver,  Connecticut;  (4)  New  Haven,  on  the  Quinnipiac  liiver, 
Connecticut ;  (5)  Middletown,  on  the  Connecticut  River,  Connecticut; 
(6)  the  city  bridges  at  Bridf(eport ;  (7,  8)  the  city  and  the  Tomliuson 
Bridges,  at  New  Haven,  Counr  r 

The  complaints  against  the  railroad  bridges  crossing  the  Housatonic 
and  Connecticut  rivers  (3  and  5)  are  that  the  underwater  part  of  the 
piers  at  the  draws  projects  so  far  into  the  stream,  and  into  what  ap- 
pears to  be  and  ought  to  be  a  clear  way,  that  the  safety  of  vessels  pass- 
ing through  the  draw  isendangered,  and  one  or  two  vessels  have  already 
been  seriously  damaged  by  striking  these  hidden  projections. 

The  remedy  for  this  is  the  breaking  off  of  these  projecting  parts  and 
the  placing  of  fender-piles  to  prevent  passing  vessels  from  coming  in 
contact  with  the  piers.    Any  projection  of  this  sort,  or  any  batter  to 


) 


APPENDIX    WW BRIDGING   NAVIGABLE   WATERS.         2533 

tbe  faces  of  the  draw-piers,  causes  a  seusible  redaction  in  the  width  of 
the  draw-span,  makiug  it  less  thao  it  appears  and  is  presumed  to  be, 
and  probably  less  than  the  law  under  which  it  was  constructed  requires 
it  to  be. 

The  complaints  against  the  railroad  bridge  and  the  city  bridge  at 
New  Haven  (4  and  7),  crossing  the  Quinuipiac  River,  are  that  they 
are  both  without  draws,  and  so  prevent  6  miles  of  the  Quinnipiac  Biver 
which  are  navigable,  and  were  formerly  used,  from  being  any  longer 
used.  The  city  bridge  formerly  existing  there  had  a  draw  in  it.  The 
new  one  has  not,  nor  has  the  railroad  bridge,  which  crosses  near  it.  It 
is  evident  that  by  these  constructions  the  right  of  the  property-owners 
above  these  bridges  to  the  free  navigation  of  this  part  of  the  Quinnipiac 
River  has  been  violated.  The  xemedy  is  to  require  the  city  of  New 
Haven  and  the  railroad  company  to  put  draws  in  these  bridges,  with- 
out which  they  are  obstructions  to  the  navigable  waters  of  the  United 
States,  according  to  the  decisions  of  the  Supreme  Oourt  of  the  United 
States. 

The  complaint  against  the  Tomlinson  Bridge  (8),  which  crosses  the 
month  of  the  Quinnipiac,  is  that  its  draw  is  narrow  and  dangerous  from 
the  strong  current  throngh  it,  produced  by  the  contraction  of  the  nat- 
aral  water-way  from  1,400  to  310  feet,  caused  by  the  construction  of  a 
solid  causeway  920  feet  fong,  and  five  clumsy  piers,  taking  up  170 
feet  more.  The  effect  of  all  this  is  exceedingly  bad,  as  it  prevents  the 
free  inflow  and  outflow  of  the  tides,  and  nearly  destroys  the  usefulness 
of  the  Quinnipiac  Biver  above  the  bridge  as  a  tidal  b^in.  The  ob- 
struction to  the  passage  of  the  water  is  so  great  that  the  bottom  be- 
tween the  piers  has  been  scoured  to  a  depth  of  18  feet,  where  the 
normal  depth  should  be  but  9  feet,  and  I  have  seen  the  water  on  one 
side  of  the  causeway  standing  a  foot  higher  than  it  was  on  the  other 
side  at  the  same  time. 

This  bridge  is  owned  by  a  bridge  company,  but  is,  I  understand,  now 
in  the  possession  of  or  controlled  by  the  New  York,  New  Haven  and 
Hartford  Kailroad.  On  account  of  the  difi&cnlty  of  the  passage  of  the 
draw,  boats  are  every  now  and  then  capsized  there,  in  consequence  of 
being  thrown  against  the  piers  by  the  violent  current.  The  bridge  is 
in  a  dilapidated  condition,  and  ought  to  be  ren^oved  and  replaced  by 
a  more  modern  construction,  which  would  permit  the  free  passage  of 
the  tides,  and  which  should  t^  provided  with  a  sufficient  draw.  It  now 
constitutes  an  obstruction  to  a  navigable  channel  of  the  United  States, 
as  defined  in  the  decisions  of  the  Supreme  Court  and  in  the  act  of  Con- 
gress under  which  this  report  is  being  made.  Its  piers  are  three  times 
as  thick  as  they  should  be. 

The  complaints  against  the  railroad  bridges  at  Cos  Cob  (1)  and 
Bridgeport  (2)  are  that  the  draws  are  managed  in  such  a  way  that  they 
practically  close  the  streams  which  they  cross  to  navigation.  I  inclose 
a  copy  of  the  complaint  received  concerning  the  Bridgeport  Bridge, 
from  which  it  appears  that  under  the  railroad  regulations  this  bridge 
is  kept  closed  about  twelve  hours  out  of  the  twenty-four,  and  about  ten 
of  these  hours  are  between  daylight  and  dark.  The  same  oomplaint  is 
made  about  the  Cos  Cob  Bridge. 

Congress  has  repeatedly  by  law  authorized  the  construction  of  draw- 
bridges  over  the  navigable  waters  of  the  United  States,  so  that  a 
draw-bridge  is  not  to  be  regarded  in  itself  as  an  obstruction  to  naviga- 
tion in  a  legal  sense;  but  it  is  evident  that  although  ito  construction 
may  be  authorized  by  law,  yet  it  may  be  so  managed  after  construction 
as  to  impede  navigation  unnecessarily,  and  thus  become  such  an  ob- 
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struction  to  the  navigable  water  which  it  crosses  as  to  demand  its 
abatement  The  traffic  over  the  railroad  to  which  this  bridge  belongs 
is  very  large,  from  sixty  to  seventy  passenger  trains  passing  it  every 
twenty-four  honrs,  while  the  number  of  vessels  which  have  to  pass 
through  the  draw  daily  is  quite  small.  It  is  plain  that  the  larger 
interest  can  not  give  way  to  the  lesser  one,  and  the  only  point  that 
needs  to  be  determined  here,  then,  is  whether  the  larger  interest  shows 
due  respect  to  the  lesser  and  does  what  it  can  to  avoid  obstructing  it, 
or  whether,  secure  in  its  power,  this  wealthy  railroad  corporation  disre- 
gards its  obligations  towards  its  weaker  competitor,  a  part  of  whose 
rights  it  has  already  taken  away  under  the  protection  of  the  law  and 
obstructs  its  operations. 

Most  of  those  engaged  in  navigation  at  Oos  Gob  and  Bridgeport, 
whose  vessels  must  pass  these  draws,  are  men  of  humble  means,  who 
must  make  their  living  out  of  these  vessels,  and  who  can  not  defend 
themselves  against  a  rich  corporation  like  this  if  it  chooses  to  oppress 
them,  which  it  may  readily  do  by  omitting  to  take  the  means  necessary 
for  facilitating  the  passage  of  their  vessels  through  the  draw.  The  ac- 
companying copy  of  the  complaint  from  Bridgeport  shows  what  diffi- 
cuUies  are  encountered  by  tows  attempting  to  pass  the  draws  there. 
The  complaint  makes  no  mention,  however,  qf  another  source  of  trouble 
that  is  felt  particularly  at  Cos  Gob.  Here  there  is  so  little  water  that 
unless  a  vessel  goes  through  at  a  high  tide  she  can  not  go  at  all,  and  if 
when  high  tide  occurs  the  bridge  is  closed,  the  vessel  must  often  wait 
for  the  next  high  tide,  and  if  this  occurs  after  dark,  she  must  wait  again 
for  the  next  one  oecurring  in  daylight  or  take  the  chance  of  grounding 
in  the  dark,  and  so  it  may  be  delayed  twenty-four  hours,  and  if  the 
cargo  consists  of  garden  produce,  as  is  often  the  case,  intended  for  the 
Kew  York  market,  it  is  often  rendered  unsalable  by  tne  delay,  and  the 
owner  and  carrier  suffer  the  loss.  This  is,  of  course,  no  reason  why  the 
operation  of  a  great  line  of  travel  should  be  obstructed  or  interfered 
with,  but  it  is  a  very  good  reason  why  the  corporation  that  manages  it 
in  their  own  interest  should  pay  for  the  damage  which  the  pursuit  of 
their  own  interests  causes  to  those  who  originally  had  a  right  to  the 
free  and  unobstructed  use  of  these  waters. 

The  remedy  for  this  difficulty  .is  this:  The  draws  should  be  of  the 
most  approved  form,  to  be  quickly  x)pened  and  closed  by  steam-power. 
The  regulations  requiring  them  to  be  closed  ten  minutes  before  a  train 
is  due  should  be  rescinded,  and  such  signals  should  be  established  as 
would  indicate  to  an  approaching  train,  day  or  night,  whether  the  draw 
is  open  or  not,  as  is  done  on  other  railroads. 

The  vessels  should  have  the  prior  right  of  passage,  as  trains  would 
seldom  be  delayed  by  them,  and  when  delayed  the  time  lost  would 
commonly  be  made  up,  while  with  the  incessant  passage  of  trains  the 
vessels  must  be  delayed  hours,  and  may  be  delayed  a  day,  time  which 
they  can  not  make  up,  and  which  must  prove  a  serious  loss  to  men  who 
are  not  able  commonly  to  bear  it. 

In  being  permitted  to  construct  bridges  across  navigable  streams, 
railroad  companies  acquire  valuable  rights,  which  materially  increase 
their  revenues,  while  sliippe^e  suffer  a  corresponding  loss.  It  is  only 
fair  that  this  loss  should  be  borne  by  those  who  reap  the  benefit,  which 
might  be  done  by  requiring  the  company  to  pay  the  owners  of  vessels 
at  established  rates  lor  all  delays  caused  by  the  non-opening  of  their 
draws  when  required,  or  by  requiring  them  to  keep  tugs  at  hand  to 
help  these  vessels  through  the  draws.  The  real  question  here  is  whether 
the  law  will  compel  a  rich  and  powerful  corporation  to  deal  fairly  and 
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justly  with  those  who  have  already  been  by  law  compelled  to  surrender 
to  it  a  part  of  their  rights,  ostensibly  for  the  public  good  but  i>racti- 
caliy  for  the  good  of  the  corporation  only. 

The  complaint  against  the  city  bridges  at  Bridgeport  (G)  is  the  same 
as  that  against  the  railroad  bridge  there.  The  only  difference  here  is 
that  the  city  corporation  takes  the  place  of  the  railroad  corporation 
in  the  preceding  case.  It  may  be  left  to  the  city  of  Bridgeport  to  de- 
cide what  is  best  for  their  city  interests;  but  if  for  the  good  of  their 
community  they  find  it  expedient  to  obstruct  the  navigable  waters  of 
the  United  States,  they  should  pay  for  the  damage  that  they  do  to  those 
who  are  entitled  to  the  unobstructed  use  of  those  waters,  and  they 
should,  lnoreover,  provide  every  facility  for  passing  vessels  through  the 
draws  with  as  little  delay  as  possible. 

I  submit  herewith  copies  of  the  written  complaints  against  the  Bridge- 
port and  Kew  Haven  city  and  railroad  bridges,  and  the  railroad  bridge 
across  the  Connecticut  at  Middletown. 

Beispectfully.submitted. 

Walter  MoFarland, 
Lieut,  Col.  of  Engineers. 


COMPLAINT  AGAINST  THE  BRIDGE  AT  BRIDGEPORT,   CONNECTICUT. 

Bridgeport,  Conn.,  AMgu8t2\,  1884. 

Sir:  Id  response  to  your  circular  asking  for  information  concerning  bridges,  cause- 
waySy  or  stractures  that  are  au  obstruction  to  navigation,  we  wisli  to  write  yon  in 
behalf  of  the  Messrs.  Beardsley,  who  do  an  extensive  towing  business  in  this  vicinity. 

On  May  17,  1884,  we  wrote  the  honorable  Secretary  of  War  upon  this  same  subject. 
Whether  this  letter  was  referred  to  you  or  not  we  do  not  know,  but  take  the  liberty 
of  giving;  several  extracts  from  said  letter,  as  the  troubles  atid  dangers  complained 
of  therein  still  exist  and  flourish  in  all  their  original  vig(^.  ''The  common  council 
of  Bridgeport  has  passed  an  ordinance  relative  to  draw-bridges  *  *  *  by  which 
all  the  four  draws  are  closed  from  6.40  to  7  a.  m.,  from  12  to  12.20  p.  m.,  from  12.40  to 
1  p.  m.,  and  6  to  6.20  p.  m.  Under  the  city's  orders,  the  draws  are  closed  one  hour 
and  twenty  minutes  during  the  busiest  portions  of  the  day,  when  boats  wish  to  be 
placed  at  their  docks  to  be  unloaded.  Between  12  and  1  o'clock  the  draws  can  be 
opened  for  the  benefit  of  navigation  only  twenty  minutes,  and,  inasmuch  as  a  tow 
after  passing  through  the  first  bridge  could  not  reach  the  last  before  the  twenty  min- 
utes of  grace  has  expired,  it  is  an  actual  obstruction  for  the  whole  hour. 

"The  New  York  and  New  Haven  Railroad  has  also  given  to  the  draw-tender  the 
following  order,  to  wit,  being  number  49  of  special  instructions:  'No  draw  shall  be 
opened  within  ten  minutes  of  the  time  that  a  train  is  due,  nor  when  a  train  is  in  sight 
or  within  hearing.'  This  draw-bridge  is  used  both  by  the  New  York  and  New  Haven 
Railroad  and  the  Naugatnck  Railroad,  and  about  seventy  trains  cross  it  daily,  so  that 
the  draw  is  closed  by  the  railroad  company  eleven  hours  and  forty  minutes  during  the 
twenty-four  hours  of  the  day,  which,  with  the  time  it  is  kept  closed  by  the  city,  makes 
thirteen  hours'  time  during  which  no  tow  nor  boat  can  pass  through  the  bridge.  This 
is  computed  for  the  whole  twenty-four  hours,  and  most  of  the  eleven  hours  left 
come  in  the  night  time,  when  the  trains  are  much  less  frequent  and  when  no  towing 
is  required. 

"  E^tw^n  6  o'clock  in  the  morning  and  6  in  the  afternoon  fully  fifty  trains  cross 
the  bridge  at  short  intervals,  keeping  the  draw  closed  eight  hours  and  twenty  min- 
utes, and,  adding  the  time  it  is  kept  closed  by  the  vity,  we  find  that  it  is  closed  nearly 
ten  hours  out  of  the  twelve.  Of  course,  if  a  train  is  late,  the  draw  is  kept  closed  untU 
it  is  past. 

'  **  The  two  hours  left  during  which  the  draws  may  be  opened  is  scattered  through 
the  twelve  hours  in  such  small  portions  that  it  is  almost  impossible  to  make  a  con- 
tinnons  trip.  If  there  were  but  one  draw,  there  would  be  but  little  trouble,  as  a  tug 
with  a  tow  could  time  its  start  so  as  to  get  through  without  having  to  wait ;  but 
passing  through  one  bridge,  and  having" nearly  reached  the  next,  it  may  have 
become  within  ten  minutes  of  the  time  when  a  train  is  due  or  the  city's  order  may 
interpose,  and  the  draw,  after  having  been  opened,  is  quickly  shut  and  passage  is 
barred.  Then  the  trouble  begins.  The  tu^,  of  course,  can  stop  and  control  itself, 
but  a  heavily-loaded  schooner  or.  barge  acquires  a  momentum  which  makes  it  exceed* 
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ingly  difficult  to  stop  it  when  the  draw  is  anddenly  closed  against  its  passage.  It  it 
only  by  the  most  strenuous  exertions  that  the  tugs  prevent  their  tows  ^m  eitiisr 
crushing  into  themselves  or  dashing  into  the  bridges,  and  hardly  a  day  passes  with- 
out a  narrow  escape  from  a  serious  and  perhaps  fatal  accident,  the  bowsprits  of  sloops 
and  schooners  having  several  times  nearly  pierced  the  pilot-hoaMs  of  the  togs, 
which  have  been  unable  either  to  get  out  of  the  way  themselves  or  to  stop  their  tows. 
But  if  they  succeed  in  stopping  the  craft  in  tow  without  los8  of  life,  limb,  or  prop- 
erty, they  have  to  wait  from  ten  minutes  to  half  an  hour  for  the  draw  to  reopen.  Ib 
the  mean  time  they  are  drifting  about  in  the  narrow  channel  or  get  agroand  on  the 
shallow  mud  flats,  and  by  the  time  they  get  straightened  out  and  get  under  headway 
again  the  chances  are  that  either  the  bridge  they  have  been  trying  to  get  through,  or  at 
the  best  the  next  one,  will  be  closed ;  so  that  in  this  way,  independently  of  the  danger 
incurred,  it  requires  two  or  three  hours  to  do  what  could  otherwise  be  done  in  haif 
an  hour.'' 

For  the  past  week  the  draw  of  the  bridge  over  the  Hoosatonic  River  h^^been  kept 
closed,  to  the  great  detriment  of  those  engaged  in  the  towing  business,  as  well  aa  con- 
signees and  ship-owners. 

The  bridge  contractors  keep  the  draw  closed  not  because  it  can  not  be  opened,  bat 
because  it  is  a  little  more  convenient  for  them  in  the  prosecution  of  their  work. 

There  is  also  a  very  dangerous  obstruction  to  navigation  at  the  east  pier  of  stone- 
work supporting  the  draw  to  the  center  bridge.    Messrs.  Beu^sley  had  neretofore^  in^ 
going  through  the  draw,  injured  and  nearly  sunk  one  boat  loaded  with  coal,  and 
roughly  scraped  several  others,'  upon  an  unknown  object. 

They  then*employed  Captain  Scott,  the  diver,  to  examine  the  pier  and  see  what 
caused  the  trouble.  He  went  down  in  his  diving  armor,  and  found  that  the  lower 
part  of  one  of  the  corners  projected  out  into  the  channel  2  or  ^  feet  beyond  the  upper 
portion.  Evidently  the  brilliant  genius  who  planned  the  work  found  that  if  the  pier 
should  be  carried  up  as  started  it  would  encroach  too  far  into  the  channel,  ao  he 
merely  dropped  back  with  the  upper  part  and  left  this  sharp  triangular  projection  to 
tear  open  the  sides  of  any  boats  coming  in  contact  with  it.  We  nnderstand  that  this 
comer  is  visible  only  at  an  unusually  low  tide,  and,  as  no  towing  can  be  done  then, 
it>8  presence  there  was  not  suHpected  till  the  diver  made  his  report.  Any  one  going 
through  would  be  jiistiticd  in  supposing  he  could  run  close  to  the  pier,  whereaa  he 
really  can  not  go  within  3  feet  of  it  without  wr^king  or  inkiring  his  boat.  The  city 
authorities  have  been  notified  of  this  obstruction,  and  have  been  requested  to  remove 
it,  but  although  the  diver  says  it  can  be  easily  and  cheaply  blown  off,  nothing  has 
been  done  to  remove  it.     ^ 

This  projecting  corner,  and  especially  the  trouble  and  delay  experienced  in  getting 
through  the  draws,  are  a  source  of  great  vexation  to  both  those  who  do  the  towing 
and  consignees,  who  are  delayed  in  getting  their  boats  to  their  docks.     Any  reUS 
that  can  bo  granted  by  the  Government  authorities  will  be  duly  appreciated. 
Very  respectfully,  yours, 

HOIXISTBR  &.  KeLSEY, 

Attarnefe, 
Col.  Walter  McFabland, 

United  States  Engineer. 


COMPLAINT    AGAINST   THE     RAILROAD     AND    CITY    BRIDGES     AT    NEW    HAVEN,     ANB 
OTHER  BRIDGES  CROSSING  THE  QUINNIPIAC  RIVER,  CONNECTICUT. 

New  Haven,  Conn.,'  Auffuei  20, 1884. 

Dear  Sir  :  Having  noticed  in  the  New  Haven  Evening  Register  of  a  recent  date  thai 
you  deHire  iuibruiatiou,  among  other  instances,  as  to  whether  any  bridges,  etc.,  now 
erected  or  iu  x^rocess  of  erection  do  or  will  interfere  wit  1^'ree and  safe  navigation,  and, 
if  so,  a  report  of  the  best  mode  of  altering  such  bridges  so  as  to  prevent  snch  obstme* 
tions,  wo  desire  to  call  your  attention  to  the  bridge  crossing  the  Quinnipiao  River  at 
Grand  street ;  to  the  New  London  Railroad  bridge,  located  a  few  rods  north  of  it,  and 
to  other  bridges  on  said  river,  a  mile  or  so  still  further  north.  Those  stmctnrea  form 
a  total  obstruction  to  navigation  north  of  Grand  street  for  sailing-vessels  and  steam- 
ers, and  it  is  our  opinion  that  they,  or  at  least  the  first  two  mentioned,  should  be  pro- 
vided with  suitable  draws  without  delay.  Quinnipiacis  a  navigable  river  for  6  miles 
or  more  north  of  Grand  street.  The  Grand  Street  Bridge  was  formerly  adraw-brldge, 
and  was  used  as  snch  for  many  yeara,  about  half  the  vessels  coming  into  the  river  pass- 
ing through  the  draw  up  to  the  time  when  it  was  closed.  It  was  an  unwieldy  affair, 
and  was  closed  by  the  town  of  New  Haven  about  sixty  years  since,  when  it  was  un- 
derstood that  a  good  draw  would  be  put  in  soon.  £ver  since  that  time  the  town  has 
persistently  refused  to  construct  a  draw,  although  often  requested  to  do  so. 
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In  1^51,  when  the  New  London  Ralltoad  Company  were  about  to  build  their  bridge, 
their  preside&t  received  written  notice  that  steps  were  about  to  be  taken  for  a  draw  in 
the  Grand  Street  Bridge,  and  that  the  people  residing  north  of  that  point  would  expect 
and  insist  upon  a  draw  in  the  railroad  bridge ;  yet  it  was  built  without  a  draw,  ana  up 
to  this  date  the  public  have  been  deprived  of  the  use  of  this  arm  of  the  sea,  in  defiance 
of  the  laws  of  the  United  States. 

We  respectfully  reouest  you,  as  a  representative  of  the  General  Government,  to  give 
this  matter  a  personal  examination  at  your  convenience,  and  make  such  report  thereof 
as  in  your  j  uagroent  may  seem  proper. 

Should  you  desire  any  further  infprmation,  a  line  addressed  to  J.  H.  Goodsell,  332 
North  Front  street,  New  Haven,  Conn.,  will  receive  prompt  attention.  Hoping  the 
action  you  may  be  pleased  to  take  will  have  a  tendency  towards  the  reopening  of  this 
public  highway,  we  subscribe  ourselves, 

Very  respectfully,  yours, 


Col.  Walter  MgFarland, 

United  States  Engineer, 


James  H.  Goodsell. 
S.  Chipman  &  Co. 
J.  £.  Bisuop  &  Co. 


OOMPLAINT    AGAINST    THE    BRIDQE    ACROSS    THK    CONNECTICUT    RIVER  AT  MIDDLE- 
TOWN,    CONNECTICUT. 

[HATtford  and  New  York  TraoAporUtioa  Comiuuiy.] 

E.  H.  Williams,  President.    ? 

C.  C.  Goodrich,  Agent.  >  J  Hartford,  Conn., -4 tiflfiMn3, 1884. 

Dear  Sir  :  In  accordance  with  your  published  canl,  I  desire  to  have  your  engineers 
view  the  bridge-pier  of  the  air-line  bridge  at  Middletown,  on  Connecticut  River. 
The  unprotected  abutments  below  the  line  o(  low  water  are  such  as  to  crush  in  the  hull 
of  a  loaded  vessel  or  bar^e  before  her  ^^uard-streakscan  reach  within  2  to  7  feet  of  the 
guard  piling  or.  pier  itself.  These  points  of  contact  are  from  6  to  8  feet  under  water 
at  low  water.  The  schooner  Rebecca,  drawing  8^  feet,  had  whole  bilge  forward 
crushed,  and  sunk  soon  after,  and  is  now  on  the  ways  at  Gildersleeve's  ship-yard,  at 
Portland,  Conn.,  with  over  |i,000  damage  bill.  This  schooner's  rail  was  3  feet  clear, 
of  the  pier  or  piling  when  she  struck.  The  barge  Grace  Hills,  loaded,  was  similarly 
sunk  six  years  ago,  with  like  bill.  ^ 

The  railroads  claim  that  their  draw-opening  is  the  nnmberof  feet  required  by  law, 
hence  they  are  not  obliged  to  protect  these  points,  and  navigation  muHt  look  out  and 
keep  far  enough  away  from  the  piers  so  as  not  to  hit  these  sunken  projections.  I  try 
to  draw  for  you  the  shape  of  this  dangerous  work. 


j9I(ffet  helow  "WJMierlibt^, 


ill  the  piei^are  more  or  lees  like  this,  and  at  none  of  them  can  yon  (with  a  loaded 
>ft)  get  near  enough  to  reach  pier  or  piling  abreast  the  piers  without  striking  the 
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rock  fonndatioD,  while  the  vessel  would  apparently  be  still  from  2  !•  6  feet  away 
from  possible  harm. 

If  you  will  examine  here  and  at  Lyme,  and  cause  to  be  properly  protocted,  you  will 
earn  the  gratitude  and  good  will  of  every  vessel-owner  on  this  river. 
Yours,  truly, 

C.  C.  Goodrich, 

General  AgmL 

Col.  Waltkr  McFarland, 

United  States  Engineer, 


report  of  mr.  wm.  f.  smith,  united  states  agent. 

United  States  Engineer  Office, 

Wilmington^  DeLy  January  19,  1885. 

General:  I  have  the  honor  to  make  the  following  report,  as  called 
for  by  section  2  of  the  river  and  harbor  act  approved  July  5,  1884: 

1.  in  the  harbor  of  Wilmington  are  the  remains  of  two  wharves  in 
front  of  th^  lighthouse  lot,  and  under  the  control  of  the  Light-House 
Board.  These  wharves  are  built  on  piles,  and  though  not  within  the 
present  channel,  are  yet  an  obstacle  to  the  free  passage  of  the  flood-tides, 
and  should  be  removed.  I  find  that  their  removal  had  been  determined 
upon  by  my  predecessor  in  charge  of  this  harbor,  but  as  I  have  not  been 
able  to  find  any  authority  from  the  Li^ht-House  Board  for  their  removal, 
it  was  not  included  in  the  project  for  the  improvement  of  this  harbor. 
The  cost  of  removing  them  would  be  about  $500. 

In  the  same  harbor  and  on  the  other  side  of  the  Christiana  River, 
about  half  a  mile  higher  up,  is  a  detached  sunken  pier,  about  20  feet 
square,  and  below  high- water  mark.  Like  the  lighthouse  piers,  this  is 
not  in  the  main  channel,  but  is  near  enough  to  be  dangerous  at  high 
water,  and  is  an  obstruction  to  the  free  passage  of  the  tides,  and  should 
be  removed.  It  was  placed  by  private  enterprise.  The  cost  would  be 
about  $.*i00.*  I  inclose  herewith  a  letter  referring  to  this  subject,  re- 
ceived from  the  port- wardens  of  the  harbor  of  Wilmington.  Tracings* 
of  both  obstructions  fire  also  inclosed. 

The  drawbridge  situated  at  the  foot  of  Third  street  is  worked  hj 
hand,  and  so  slowly  as  to  impede  navigation.  The  city  should  be  com- 
pelled to  put  in  machinery  to  work  the  draw  by  steam  or  other  mechan- 
ical force. 

2.  On  the  Saint  Jones  Eiver  are  two  draw-bridges  for  county  roads. 
I  have  been  waiting  till  work  should  be  commenced  on  the  river  to  have 
accurate  surveys  made  for  a  detailed  report.  I  can  state  now  that  the 
lower  bridge  at  Florence  has  machinery  for  working  by  hand,  but  no 
employe  to  do  the  work. 

The  upper  bridge  at  Lebanon  has  its  turning-gear  out  of  order,  and 
has  to  be  worked  by  crews  of  vessels  when  desiring  to  pass.  In  addi- 
tion to  this,  a  false  abutment  w  as  put  in,  to  compensate  for  a  draw  too 
short  for  the  original  plan,  and  the  water-way  on  the.  site  of  the  main 
opening  is  thus  narrowed,  to  the  prejudice  of  the  free  passage  of  the 
current. 

The  survey  will  be  made  of  both  bridges  as  soon  as  the  work  on  tbe 
river  b(*gins,  when  a  more  detailed  report  will  be  made  on  this  subject 

The  best  i)hin  of  remedying  these  evils  will  be  to  have  good  turning- 
machinery  put  in  both  bridges,  and  a  man  employed  to  work  it  when 
nee^essary.  ^ 

*  TraciDgs  omitted. 
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The  fAlae  abutment  of  the  bridge  at  LebaDon  should  be  removed  and 
the  draw  lengthened  to  reach  to  the  jabutment  originally  intended  for  it. 
It  should  1^  the  duty  of  the  State  of  Delaware  to  compel  the  making 
of  these  improvements. 

I  am  not  at  present  aware  of  any  other  structures  erected  or  in  pro- 
cess of  erection  which  ''  do  or  will  interfere  with  the  free  and  safe 
navigation  "  of  any  of  the  navigable  waters  in  this  district. 
Very  respectfully,  your  obedient  servant, 

Wm.  F.  Smith, 

United  States  Agent 
To  the  Ghief  of  Engineers,  U.  S.  A. 

LBTTSB  OF  THE  BOARD  OF  POBT-WARDBITS  OF  THB  HARBOR  OP  WILMINGTON,  DELA- 
WARE. 

[Botfd  of  poit>w»rdeat,  city  of  WllmlDgton,  DeL] 

November  28,  18H4. 

Dear  Sir  :  I  was  directed  by  the  board  of  port- wardens,  at  a  meeting  held  Novem- 
ber 26, 1884,  to  commanicate  with  you  stating  that  the  sunken  pier  in  the  Christiana 
River,  in  the  line  passing  throngti  harbor  line  stones  5  and  C  7,  is  regarded  by  the 
board  as  a  very  dangerous  obstraction  to  navigation,  and  that  it  will  be  very  grati- 
fytog  to  the  board  S  it  please  yon  to  incorporate  in  yonr  report  to  the  Secretary  ot 
War  snch  mention  of  this  matter  as  may  result  in  the  removal  of  the  pier  by  the 
United  States  Qovemment.  _ 
Yours,  etc.,  ^ 

Frederic  H.  Robinson, 

Secretary. 
General  Wm.  F.  Smith. 


reports  of  major  peter  0.  hains,  corps  of  engineers. 

(1)  long  bridge  across  potomac  river. 

United  States  Engineer  Office, 
Washington^  D,  C,  September  10,  1884. 

Sir:  In  compliance  with  General  Order,  No.  13,  Headqaarters  CorpR 
of  Engineers,  July  23, 1884, 1  bave  to  report,  for  the  information  of  the 
Secretary  of  War,  that  the  strnctare  known  as  *»Liong  Bridge,''  span- 
ning the  Potomac  Eiver  from  Washington,  D.  C,  to  Alexander's  Island, 
Virginia,  was  first  built  by  the  Washington  Bridge  Company,  under  an 
act  of  incorporation  provided  by  act  of  Congress- approved  Februarys, 
1808,  entitled  "An  act  authorizing  the  erection  of  a^bridge  on  the  Poto- 
mac River  within  the  District  of  Columbia." 

In  1834  th^  Government  of  the  United  States  purchased  the  rights 
of  the  Washington  Bridge  Company  and  the  remains  of  the  original 
structure,  which  had  been  partly  destroyed  in  1831  by  a  freshet.  It 
was  afterwards  rebuilt  by  the  Government  and  maintained  by  it  until 
June  21,  1870,  when  by  act  of  Congress  the  Baltimore  and  Potomac 
Railroad  Company  was  authorized  to  take  possession  under  certain 
conditions. 

It  has  remained  in  the  custody  of  said  railroad  company  since  that 
time,  and  is  used  and  occupied  by  it  as  a  railway  bridge,  and  by  the 
public  as  a  wagon  and  foot  bridge. 

It  interferes  now  with  the  free  and  safe  navigation  of  the  Potomac 
River,  and  will  do  so  in  a  greater  degree  when  the  improvements  now 
in  progress  on  the  river  front  approach  more  nearly  completion.     The 
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draw  of  this  bridge  is  ouly  70  feet  wide,  and,,  conseqaently,  in  times  of 
freshets  or  high  winds,  does  not  afford  a  free  and  safe  opening  for  large 
vessels.  Besides,  It  is  never  opened  at  night  at  all,  so  tliat  the  bridge 
constitutes  a  complete  barrier  to  all  navigation  through  it  after  dark. 
The  bridge,  however,  will  become  a  serious  obstruction  as  the  work  of 
improving  the  river  front  advances.  Congress  has  alread^^  appropriated 
$900,000  for  the  improvement  of  the  Potomac  River  in  the  vicinity  of 
Washington,  having  reference  to  the  improvement  of  navigation,  the 
establishment  of  harbor-lines,  and  the  raising  of  the  river  flats.  A 
part  of  this  money  has  already  been  spent,  and  the  work  is  now  well 
under  way.  The  necessity  of  rebuilding  Long  Bridge  is  referred  to  by 
the  Board  of  Engineers  in  its  report  of  February  18, 1882.  The  report 
includes  among  its  recommendations  that — 

The  Long  Bridge  shall  be  rebuilt  at  an  early  period,  daring  the  progrefls  of  the  im- 
provements, with  wide  spans  upon  piers  offering  the  least  possible  obstmction  to  the 
now  of  water. 

Other  engineers  have  at  various  times  called  attention  to  the  neces- 
sity of  a  new  bridge.  The  location  of  th^  present  bridge  is  faulty,  its 
construction  more  so.  Above  the  bridge  the  channel  of  the  river 
curves  well  over  to  the  Virginia  shore,  so  that  at  the  site  of  the  bridge 
the  channel  current,  in  the  ordinary  stages  of  the  river,  sets  towards 
the  Washington  side,  making,  with  the  axis  of  the  bridge,  on  obtuse 
angle.  The  piers  are  set  parallel,  or  nearly  so,  with  the  current  in  such 
stages.  In  times  of  freshets,  however,  the  direction  of  the  current  is 
more  direct ;  the  water  takes  a  shorter  cut  across  the  shoals  to  reach  its 
proper  level.  The  piers  of  the  bridge  being  located  lo  best  suit  the  low 
stage  of  the  river,  they  stand  obliquely  to  the  current  in  times  of  freshet, 
making  the  obstruction  greatest  when  it  should  be  least.  The  bridge 
thus  acts  as  a  partial  dam  in  times  of  freshets,  checking  the  flow  of  water 
aboye  and  causing  the  deposition  of  the  material  that  is  rolled  along 
the  bottom  or  held  in  suspension. 

The  spans  of  the  bridge  are  too  narrow,  requiring  a  greater  number  of 
piers  than  would  otherwise  be  needed,  consequently  the  flow  of  water  is 
proportionately  obstructed.  While  the  number  of  piers  is  unnecessarily 
great,  and  their  direction  with  reference  to  the  freshet  current  objection- 
able, a  still  more  formidable  objection  exists  in  the  construction  of  the 
piers  themselves.  They  are  built  of  stone  on  a  pile  and  grillage  founda- 
tion, and  to  the  ordinary  observer  would  appear  unobjectionable  except 
in  respect  to  number,  height,  and  location  vith  reference  to  the  freshet 
cuiTent.  The  pile  and  grillage,  however,  reaches  to  about  the  level  of 
low  water,  and  is  not  ordinarily  seen  ;  but,  in  order  to  make  the  founda- 
tion secure,  a  large  quantity  of  riprap  stone  has  been  deposited  arouuc}^ 
each  pier,  so  that,  while  each  pier  seems  to  be  narrow,  it  pratically 
spreads  out  like  a  cone  beneath  the  surface  of  the  water. 

The  bottom  chord  of  each  span  is  too  low,  being  only  10.7  feet  above 
low  water.  The  adjacent  flats  are  to  be  filled  to  a  height  of  3  feet  ^bore 
the  freshet  slope  of  1877,  which  will  make  them  at  the  site  of  the  bridge 
about  V2  feet  above  low  water.  The  bottom  chord  of  the  bridge  is,  there- 
fore, ouly  a  little  more  than  1 J  feet  above  the  level  of  tlie  freshet  slope  of 
1877,  and  nearly  l.J  feet  below  the  proposed  grades  of  the  flats  when 
they  are  reclaimed  from  overflow. 

The  elfects  of  logs,  trees,  etc.,  swept  down  the  river  and  against  the 
bridge  in  such  a  freshet  can  readily  be  imagined.  It  was  practically 
destroyed  in  1831  by  such  a  freshet. 

TI]0  iaiproverneuts  now  in  ])rogross  contemplate  the  closing  of  the 
Wasijiijgton  Channel  at  t\ie  a\X^.  o^  \iOw^  ^tkl^e-^  hence,  all  the  water 
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that  now  finds  its  way  down  the  river  by  that  route  will  be  forced  into 
the  Virginia  Channel.  The  capacity  of  the  latter  must,  therefore,  be 
increas^  This  is  now  being  done  above  the  bridge,  and  it  will  be  done 
below  it,  by  dredging.  To  secure  the  required  area  of  cross  section 
through  the  bridge  would  require  dredging  to  be  done  between  the 
piers,  which,  it  is  believed,  is  not  practicable  to  the  extent  required 
without  endangering  the  structure. 

The  bes't  and  only  satisfactory  way  of  correcting  the  defects  of  this 
bridge  is  to  build  a  new  one  several  feet  higher,  on  fewer  piers,  with 
wider  spam.  The  piers  should  be  set  as  nearly  as  practicable  in  the 
axis  of  the  freshet  current,  and  should  rest  on  the  rock  or  hard-pan, 
which  it  is  believed  will  be  found  to  underlie  the  so£ter  strata  of  mud. 
In  any  case,  the  body  of  eacli  pier  should  extend  to  a  depth  below  the 
surface  of  th/e  water  equal  to  the  ruling  depth  of  water  above  and  be- 
low the  bridge. 

No  riprap  protection  should  be  allowed  around  the  piers  to  reach  a 
level  above  that  of  the  general  bottom  of  the  river  channel  in  the  neigh- 
borhood of  the  bridge. 

Very  re8i)ectfully,  your  pbedient  servant, 

Peter  O.  Hains, 
Major  of  Engineers. 

To  the  Chief  of  Engineers,  U.  S.  A. 

(2)  potomac  aqueduct. 

^  United  States  Engineer  Office, 

Wdshingtonj  D.  C,  November  6,  1884. 

Sib  :  In  accordance  with  General  Orders  No.  13,  current  series.  Head- 
quarters Corps  of  Engineers,  United  States  Army,  I  have  to  report  that 
the  bridge  known  as  the  "Aqueduct,''  that  spans  the  Potomac  River 
between  Georgetown,  D.  C,  and  the  Virginia  shore,  is  an  obstacle  to 
the  free  and  safe  navigation  of  the  Potomac  River. 

The  bridge  is  an  acqueduct  for  the  Washington  and  Alexandria  Canal, 
which  is  here  carried  across  the  Potomac  River. 

The  piers  of  the  bridge  are  built  of  stone,  the  superstructure  being  of 
wood.  There  is  ample  width  between  the  piers  for  the  largest  vessels 
that  come  to  Georgetown  to  pass,  and  the  depth  of  water  is  over  20  feet 
at  low  tide. 

At  mean  high  tide  there  is  only  a  clear  space  of  25  feet  between  the 
timber  supports  of  the  lower  chords  of  the  truss  and  the  surface  of  the 
water.  As  a  consequence,  none  but  the  smallest  of  steam-boats  can  pass 
under  it,  and  practically  it  renders  navigation  above  the  bridge  im- 
practicame  for  anything  but  small  tugs  and  flat-boats. 

Paragraph  2550,  Revised  Statutes,  provides  that  the  collection  dis- 
trict of  Georgetown  shall  extend  to  the  head  of  the  navigable  waters  of 
the  Potomac  River,  which  is  near  Little  Falls.  Between  the  latter  place 
and  the  Aqueduct  Bridge,  a  distance  of  more  than  3  miles,  there  exists 
a  deep,  navigable  channel,  obstructed  only  at  two  places  by  shoals, 
which  have  over  them  a  depth  of  16  and  10  feet,  respectively,  at  mean 
high  tide.  On  the  Georgetown  side  of  the  river  there  is  over  10  feet 
at  high  tidafor  a  distance  of  3,(K)0  feet  above  the  bridge. 

In  a  commercial  point  of  view,  that  part  of  the  river  would  be  of 
great  value  if  the  way  to  it  was  not  barred  by  this  bridge. 

It  is  an  obstruction  in  another  respect.  The  piers,  abutments,  and 
causeway  reduce  the  width  of  the  river  from  about  1,G00  feet,  its  nat- 
ural width  between  the  lines  of  high  water,  to  c^bout  050  V^%.   TVvv^x^- 
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duction  causes  an  abnormal  lise  in  the  surface  of  the  water  in  times  of 
freshets. 

The  brid j::e  can  best  be  altered  so  as  not  to  interfere  with  the  free  and 
safe  navigation  of  the  river  by  discontinuing  its  use  as  an  aqnedact, 
and  providing  a  draw  through  which  vessels  can  pass.  ThijB  would 
necessitate  the  entire  rebuilding  of  the  superstructure,  and  the  modifi- 
cation of  one  of  the  abutment  piers  to  serve  as  a  draw-pier.    . 

Other  interests  may  be  involved  in  such  a  change,  but  a  discussion  of 
them  is  beyond  the  province  of  this  report  The  bridge  interferes  with 
the  free  and  safe  navigation  of  what  would  doubtless  bec<>me  a  very 
important  part  of  the  river  were  it  not  there,  and  the  only  satisfactoiy 
way  of  removing  this  interference  is  to  dispense  with  the  aqneduct  por- 
tion and  rebuild  the  superstructure  a^  a  highway  bridge,  with  a  suita- 
ble draw  for  the  accommodation  of  vessels  of  the  largest  olass  that  visit 
Georgetown. 

Very  respectfully,  your  obedient  servant, 

Peter  C.  Hains, 
Major  of  Engineers. 

To  the  Chief  of  Engineers,  U.  S.  A. 


REPORT  OF  captain  F.  A.  HINKAN,  CORPS  OF  ENGINEERS. 

United  States  Engineer  Office^  ^ 

Norfolky  Va.j  October  31, 1884. 

General  :  In  accordance  with  General  Order  No.  12,  Headquarters 
Corps  of  Engineers,  U.  S.  Army,  current  series,  relative  to  sections  2 
and  8  of  the  act  of  July  5, 1884,  making  appropriations  for  the  construc- 
tion, repair,  and  preservation  of  certain  public  works  on  rivers  and  har- 
bors, and  lor  other  purposes,  I  have  the  honor  to  submit  the  following 
final  report  on  all  the  matters  known  to  me  in  this  district  covered  by 
the  foregoing : 

The  following  bridges  are  considered  obstructions  to  the  free  naviga- 
tion of  the  waters  that  they  cross,  for  the  reasons  specified  below,  viz: 
The  Norfolk  and  Western  Kailroad  bridges  over  the  Eastern  and 
Southern  branches  of  the  Elizabeth  River  (shown  on  the  accompanying 
map*)  and  the  wagon  bridge  over  Town  Creek,  North  Carolina,  3 J  miles 
above  its  mouth.    Each  will  now  be  referred  to  in  detail. 

(1)  The  Norfolk  and  Western  Railroad  Bridge  over  the  Eastern  brajich 
of  the  Elizabeth  River. — The  present  draw-openingis  at  the  extreme  north- 
ern end  of  the  bridge  at  the  right  bank.    It  is  40  feet  in  the  clear,  and 
has  a  depth  througLi  it  of  13  feet  at  mean  low  water.    The  approaches 
to  this  draw  are  as  follows:  The  upper  approach  is  very  crooked  and 
shallow  from  the  main  channel  to  the  draw-opening.    On  a  line  perpen- 
dicular to  the  drawopeuiqg,  and  about  300  feet  above  it,  is  a  shoal  with 
but  1^  feet  of  water  on  it  at  mean  low  tide.    The  lower  approach  lias 
been  lately  dredged  by  the  United  States,  and,  so  far  as  depth  is  con- 
cerned, is  satisfactory.    The  draw-opening  should  beat  least 50 feet 
wide,  <nd  placed  near  the  middle  of  the  stream,  where  the  deep  chan- 
nel is,  between  the  piers  marked  A  and  B,  with  suitable  guide-piles 
above  and  below  for  safety  of  navigation  through  it. 

(2)  The  Norfolk  and  Western  Railroad  Bridge  over  the  Soutliem  brand 
of  the  Elizabeth  River. — The  river  at  this  point  has  been  contracted  by 

*  M%^  omitted. 
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earthen  causeways,  terminatiDg  in  masonry  bridge  abutments  on  either 
side,  that  on  the  east  side  being  88  feet  long  and  that  on  the  west  side 
256  feet  in  length.  The  present  draw-opening  is  at  the  extreme  east- 
ern end  of  the  bridge,  is  40  feet,  in  the  clear,  and  has  a  depth  through 
it  of  8  feet  at  mean  low  water.  The  approaches  to  this  <lraw  are  on  a 
curve,  and  hard  for  vessels,  particularly  those  with  tows,  to  make,  es- 
pecially when  the  wind  blows  from  certain  quarters. 

I  quote  as  follows,  relative  to  this  bridge,  from  report  dated  January 
30, 1872,  of  the  late  Capt.  0.  B.  Phillips,  Corps  of  Engineers,  found  in 
report  of  the  Chief  of  Bnginers,  1872,  page  719 : 

•  •••••• 

Below  the  lock  of  4;he  Dismal  Bwamp  Canal  no  difflcalty  is  experienced  in  the  navi- 
gation of  the  Elizabeth  River.  A  deep  and  nnobstmcted  channel  exists  up  to  this 
point  and,  in  fact,  to  a  point  about  2  miles  farther  up  the  river. 

The  above  remark  should  be  qualified  by  statiug  that  the  Norfolk 
and  Petersburgh  Bailroad  Bridge,  which  crosses  the  river  about  three- 
fourths  of  a  mile  above  the  Dismal  Swamp  Lock,  causes  considerable 
annoyance  to  shipping,  much  of  which  is  taken  up  and  down  the  river 
in  long  tows.  As  many  as  five  schooners  sometimes  constitute  a  single 
tow. 

The  draw  of  the  bridge  referred  to  is  badly  located.  It  is  nearly  over 
to  the  right  bank  of  the  river,  away  from  the  deepest  water,  and  out  of 
the  course  which  shipping  would  take  were  it  not  for  the  bridge.  This 
evil,  however,  it  appears  must  continue  to  exist,  as  litigation  has,  I  un- 
derstand, failed  to  correict  the  matter. 

•  •  •  •  •        '       •  • 

(The  Norfolk  and  Petersburgh  Kailroad  is  now  a  part  of  the  Norfolk 
and  Western  Eailroad.) 

The  draw-opening  should  be  at  least  00  feet  wide,  and  placed  near 
the  middle  oi  the  stream,  where  the  deep  channel  is,  between  the  piers 
marked  C  and  D^  with  suitable  guide-piles'  above  and  below,  for  safety 
of  navigation  through  it. 

(3)  Bridge  over  Town  Creekj  North  Carolina. — I  quote  as  follows  re- 
garding this  bridge,  from  report  dated  August  4, 1884,  of  the  late  Mr. 
W.  H.  James,  assistant  engineer ; 

Town  Creek,  North  Carolina,  for  the  improvement  of  which  $1,000  was  appropriated 
^y  act  approved  July  6, 1881.  and  expended  under  my  charge,  for  an  acconnt  of  which 
work  reference  is  respectfully  made  to  Appendix  K  17,  of  the  Annual  Keport  of  the 
Chief  of  Engineers  for  1883,  is  obstructed  3^  miles  above  its  mouth,  on  the  west  side 
of  the  Cape  Fear  River,  8  miles  below  Wilmington,  by  a  common  county-road  bridge, 
belonging  to  the  county  of  Brunswick,  North  Carolina.  This  bridge  has  no  draw. 
The  creek  Is  navigable  for  the  improved  distance  of  19  miles  from  its  mouth  for  small 
steam-launches  drawing  not  over  3^  feet  of  water.  These  boats,  in  passing  uuder  the 
bridge,,  have  to  lower  their  smoke-stacks,  and,  for  want  of  a  draw,  none  but  very  small, 
low  boats  can  pass  at  all.  I  am  informed  that  if  compelled  to  put  in  a  draw  or  abandon 
the  bridge,  the  county  would  probably  remove  it  and  close  the  road. 

It  is  manifest  that  there  should  be  either  a  proper  draw-opening  in 
this  bridge  or  else  it  should  be  removed. 

It  is  believed  that  the  southern  abutment  or  causeway  (shown  ou  ac- 
companying map*)  to  the  county  bridge  that  formerly  crossed  the 
eastern  branch  of  the  Elizabeth  River  interferes  with  the  free  and  safe 
navigation  of  said  river  to  the  extent  described  below,  for  which  rea- 
sons the  structure  should  be  removed. 
^  I  ■  ■  «■  -  ■    ■'  ■      '  .  .  I — ■"■     '  " 

*  Map  omitted. 
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In  my  commauication  to  yoa  of  the  1st  altimo,  relative  to  Norfolk 

Harbor,  I  stated  as  follows  in  regard  to  this : 

*>  «  •  •  •  •  •     ' 

It  is  thought  that  the  shoaliog  at  the  mouth  of  Eastern  Branch  is  very  largely  doe 
to  natural  causes  that  will  always  exist,  aided  heretofore  by  the  oonnty  bridge,  a  part 
of  which  has  been  removed)  as  stat-ed,  leaving  the  southern  abutment,  which  ahould  aIm 
he  removed.  There  are  no  means. of  ascertaining  the  amount  of  deterioration  das 
specifically  to  this  bridge. 

•  •••••  • 

I  also  quoted  in  said  oommanication  ftom  reports  as  follows : 
1.  Report  dated  January  30,  1872,  of  the  late  Capt.  O.  B.  Phillips, 
Corps  of  JESngineers  (Report  of  the  Chief  of  Engineers,  1872,  page  722). 

•  •••••  • 

We  find  slight  and  rather  peculiar  changes  in  the  bed  of  the  harbor  betw«en  the 
county  bridge  across  the  Eastern  Branch  and  the  confluence  of  th«  two  branches.  We 
find  a  slight  tendency  of  the  channel  to  deepen  immediately  and  for  aome  little  dis- 
tance below  the  bridge. 

Further  down  (some  800  yards  below  the  bridge)  shoaler  water,  whioh,  as  far  as  is 
known,  has  always  existed,  is  encountered,  and  continues  until  the  inflaenoe  of  the 
Southern  Branch  is  felt.  The  depth  of  the  shoaler  water  referred  to  has  changed  but 
little  since  the  soundings  were  taken  by  the  Coast  Survey.  It  appears  to  have  filled 
in  very  slightly.  Its  worst  feature  seems  to  be  that  the  shoal  is  slowly  extending 
along  to  the  wharves  immediately  below  the  ferry.  I  attribute  these  changes  to  the 
existence  of  the  county  bridge  across  the  Eastern  Branch.  The  stream  is  coosider- 
ably  contracted  at  this  x)oint  by  a  lung  causeway,  which  constitutes  the  southern  ex- 
tremity of  the  bridge. 

This  accounts,  in  my  opinion,  for  the  slight  deepening  immediately  below  the 
bridge,  and  also  for  the  slight  additional  shoaling  below,  the  removed  material  being 
deposited  as  soon  as  the  wider  portion  of  the  stream  is  reached. 

It  will  be  perceived  that  a  considerable  deepening  has  taken  place  immediately  at 
the  confluence  of  the  two  branches.  This  would  ssem  to  be  but  the  mere  result  of  the 
changes  just  referred  to.  the  gradual  extension  of  the  shoaler  water  near  the  ferry 
seeming  to  contract  the  width  of  the  Southern  Branch  channel,  and  causing  it  to  make 
deeper  water.  From  this  point  on  towards  the  entrance  of  the  harbor,  and  also  in 
following  up  the  course  of  the  Southern  Branch,  the  water  in  the  channel  seems  to 
have  pretty  generally  maintained  its  original  depth. 


2.  Report  dated  February  15, 1875,  of  Mr.  S.  T.  Abert,  United  States 
civil  engineer  (Report  of  the  Chief  of  Engineers,  1875,  Part  II,  pages 
146-147). 

The  bar  which  occupies  the  main  channel  is  partly  due  to  the  county  bridge,  SX 
yards  above. 

•  ••••»  m 

This  bridf^e  is  owned  by  private  parties,  who,  I  have  been  informed,  are  willing  to 
sell  it,  and  the  city  authorities  have  taken  the  preliminary  steps  for  its  purchase  and 
removal.  In  order  to  benotit  the  harbor  to  the  fullest  extent,  the  causeway  should 
be  removed  at  the  same  time  as  the  bridge. 


Very  respectfully,  your  obedient  servant, 


The  Chief  of  Engineers,  U.  S.  A. 


P.  A.  HiNMAN, 

Captain  of  Engineert. 


REPORT  OP  CAPTAIN   W.  H.  BIXBY,  CORPS  OP  ENamG£R& 

United  States  ENaiNBBB  Office, 

Wilmington^  N.  0.,  January  15,  1885. 

Sir  :  III  accordance  with  the  instructions  of  General  Orders,  No.  13, 
Headquarters  Corps  of  Engineers,  United  States  Army,  Wasbington, 
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D.  C,  23d  July,  1884,  I  have  to  submit,  herewith  inclosed,  my  flual 
report  upon  the  •  •  •  bridges,  etc.,  referred  to  in  sections  2  and  8 
of  the  river  and  harbor  act  of  July  6,  1884. 

Very  respectfully,  your  obedient  servant, 

W.  H.  BlXBY, 
Captain  of  Engineers. 
The  Chibp  of  Engineers,  U.  S.  A. 


FINAL  BEPOET  UNDER  SECTIONS  2  AND  8  OF  THE  ACT  OF  JULY  5,  1884, 
MAKING  APPROPRIATION  FOR  THE  CONSTRUCTION,  REPAIR,  AND 
PRESERVATION  OF  CERTAIN  PUBLIC  WORKS  ON  RIVERS  AND  HAR- 
BORS, AND  FOR  OTHER  PURPOSES. 


NEUSE  RIVER,  NORTH  CAROLINA  (UNDER  IMPROVEMENT). 

Near  Kinston  this  river  is  crossed  by  the  Atlantic  and  North  Caro- 
lina Bailroad  on  a  draw-bridge,  whose  draw-span  is  placed  upon  the 
shallow  side  of  the  river,  instead  of  over  the  main  channel-way.  The 
present  improvement  will  probably  be  so  far  finished  in  1886  as  to 
permit  of  a  deeper  navigation  above  this  bridge  at  Kinston  than  will 
then  be  able  to  pass  through  this  draw-opening.  All  the  steamer  cap- 
tains whom  I  have  so  far  heard  from  state  that  they  have  not  as  yet 
been  delayed  from  want  of  water  at  this  draw-opening,  and  1  do  not 
see  any  reason  for  a  change  in  the  position  of  a  draw  before  1886.  I 
therefore  recommend  that  this  draw  may  be  permitted  to  remain  in  its 
present  position  for  the  present,  but  that  it  be  moved  to  the  channel 
side  of  the  river  as  soon  as  it  becomes  the  chief  serious  obstruction  to 
a  permanently  increased  depth  of  navigation  between  New  Berne  and 
Kinston. 

Near  Ooldsborough  this  river  is  crossed  by  the  Wilmington  and  Wel- 
don  Bailroad,  on  a  single-span  bridge,  without  a  draw.  The  bottom  of 
the  bridge  is  about  17  feet  above  low  water.  The  channel  is  said  to  be 
partially  obstructed  by  a  pier  of  the  former  bridge.  Very  few  steamers 
have  so  far  reached  this  bridge,  although  the  river  is  navigable  for  sev- 
eral miles  above  Goldsborough.  [  therefore  recommend  that  this  bridge 
be  permitted,  for  the  present,  to  remain  in  its  present  condition,  pro- 
vided that  the  owners  will  clear  away  the  obstructing  portion  of  the 
old  pier  beneath. 

Above  Goldsborough,  and  below  Smithfield,  there  are  six  county 
bridges,  without  draws,  but  there  has  as  yet  been  no  navigation  de- 
manding draws.  When  needed,  the  draws  will  undoubtedly  be  put  in 
by  the  county  authorities.  1  therefore  recommend  that  these  bridges  be 
permitted,  for  the  present,  to  remain  in  their  present  condition,  provided 
that  their  owners  will  insert  draws  therein  whenever  needed  by  the 
steamers. 

As  far  as  I  know,  these  eight  are  the  only  bridges  below  the  bead  of 
present  navigation  which  obstruct  the  navigation  of  the  Neuse  Kiver. 

TRENT  RIVER,  NORTH   CAROLINA   (UNDER   IMPROVEMENT). 

As  far  as  I  know,  there  are  no  byidges  below  Trenton,  the  head  of 
present  navigation,  that  obstruct  the  navigation  of  the  Trent  River. 
BNo  88 160 


• 


2546      REPORT    OF   THE    CHIEF    OF   ENGINEERS,   U.  S.  AR^IY. 

CONTENTNIA  GREEK,   NORTH    CAROLINA  (UNDER  IMPROVEMENT). 

Between  Stantousburj^,  the  head  of  present  improvement,  and  Snow 
Hill,  the  head  of  present  navigation,  there  are  three  county  bridges, 
without  draws,  but  there  has  as  yet  been  no  navigation  demanding 
<iraw8.  When  needed,  the  draws  will  undoubtedly  be  put  in  by  the 
county  authorities.  I  therefore  recommend  that  these  bridges  be  per- 
mitted, for  the  present,  to  remain  in  their  present  condition,  provided 
that  their  owners  will  insert  suitable  draws  therein  w4ienever  needed 
by  steamers. 

Between  Snow  Hill,  the  head  of  present  navigation,  and  the  mouth 
of  the  river  there  are  no  bridges,  as  far  as  I  know,  that  obstruct  the 
navigation  of  the  Contentnia  Creek. 

NEW  BITER,  NORTH  CAROLINA  (UNDER  mPROVEMSNT). 

As  far  as  I  know,  there  are  no  brid&res  below  the  head  of  present 
navigation  that  obstruct  the  navigation  of  the  New  River. 

CAPE  FEAR  RIVER,  NORTH  CAROLINA  (UNDER  IMPROVEMENT). 

As  far  as  I  know,  there  are  no  bridges  below  Fayetteville,  the  present 
head  of  navigation,  that  obstruct  navigation. 

•  •  •  •  •  •  ~     • 

TOWN  CREEK,   NORTH    CAROLINA    (TRIBUTARY    OP    THE    CAPE    FEAR 

RIVER,  IMPROVED  IN  1882-'83). 

Three  miles  above  its  mouth,  this  river  is  reported  to  be  crosseJ  by 
a  county  bridge,  without  a  draw,  thus  obstructing  an  otherwise  5-foot 
navigation  over  nearly  19  miles  of  river.  I  therefore  recommend  that 
the  owners  of  this  bridge  be  required  to  insert  therein  a  di^awspan  (it 
40  feet  clear  width. 

One  mile  below  the  present  head  of  navigation  is  a  second  bridge, 
without  draw,  but  not  regarded  at  present  as  obstructing  the  preseut 
navigation.  I  therefore  recommend  that  it  be  permitted,  for  the  present, 
to  remain  in  its  present  condition.. 

Between  the  head  of  present  navigation  and  the  mouth  of  the  river 
these  two  bridges  are,  as  far  as  I  know,  the  only  ones  that  obstruct  the 
navigation  of  Town  Creek. 

LILLINGTON  RIVER,  OR  LONGU  CREEK,  NORTH  CAROLINA  (TRIBUTAE^ 
OF  THE  CAPE  FEAR    RIVER,   IMPROVED  IN  1882-'83). 

As  far  as  I  know,  there  are  no  bridges  below  the  head  of  preseiv^ 
navigation  that  obstruct  the  navigation  of  the  Lillington  Biver. 

BLACK    RIVER,  NORTH  CAROLINA  (UNDER  SURVEY). 

As  far  as  I  know,  there  are  no  bridges  below  Point  Oaswell,  the  hea^^ 
of  present  useful  navigation,  that  obstruct  the  navigation  of  the  Blac 
River. 

NORTH     EAST   CAPE   FEAR  RIVER,    NORTH  CAROLINA   (UNDER  EXAM 

INATION. 

One  mile  above  Wilmington,  this  river  is  crossed  by  the  Wilmington, 
Columbia  and  Augusta  Rai'road,  on  a  through  bridge,  provided  witli^ 
a  suitable  draw-span. 
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The  free  passage  of  boats  on  the  river  side  of  the  draw-pier  is  ren- 
dered extremely  diflBcult  by  strong  cross-currents,  by  sboals  above  the 
bridge,  and  by  the  oblique  position  of  the  pier;  while  the  free  passage 
on  the  shore  side.of  the  draw-pier  is  rendered  difficult  by  the  absence 
of  suitable  fenders  next  to  the  shore,  and  by  the  presence  of  an  old  sub- 
merged bridge  pier  near  the  river  bank,  about  100  yards  below  the  pres- 
ent bridge.  This  old  sunken  pier  is  said  to  have  occupied  its  present 
hidden  position  for  over  thirty  years,  and  is  manifestly  an  obstruction 
to  the  free  use  of  the  railroad  draw  opening.  Its  removal  would  cost, 
perhaps,  $200,  but  under  the  circumstances  I  do  not  think  the  present 
bridge's  owner  should  be  held  responsible  for  the  old  pier's  nou  removal. 
1  recommend  that  this  old  sunken  pier  be  removed  at  the  expense  of 
the  United  States,  and  that  the  owners  of  the  railroad  bridge  be  re- 
quire<l  to  provide  suitable  fenders  for  100  feet  above  and  below  the 
bridge,  on  the  shore  side  of  the  draw-opening. 

Eighteen  miles  above  Wilmington,  this  river  is  crossed  by  the  Wil- 
mington and  Weldon  Eailroad,  on  a  pier-bridge,  without  a  draw-span. 
The  bottom  of  the  bridge  is  only  about  10  feet  above  hif;h- water  mark, 
and  seriously  obstructs  an  otherwise  clear  6  foot  navigation  over  60 
miles  of  river.  I  therefore  recommend  that  the  owners  of  this  bridge 
be  required  to  provide  it  with  a  suitable  draw,  of  span  from  40  to  GO 
feet  width. 

Higher  up,  the  river  is  crossed,  at  Kroom's,  at  Deep  Bottom,  and  at 
Chinquepin,  by  county  bridges,  without  draws,  but  up  to  present  at 
these  places  there  has  not  been  any  steam  navigation  demanding  draws. 
I  therefore  recommend  that  these  bridges  be  permitted,  for  the  present, 
to  remain  in  their  present  condition,  provided  that  their  owners  will  in- 
sert suitable  draws  therein  whenever  needed  by  steamers. 

As  far  as  I  know,  these  five  bridges  are  the  only  ones  obstructing  the 
free  navigation  of  the  North  East  Gape  Fear  River  from  its  mouth  up 
to  Hallsville,  the  head  of  present  navigation. 

WACCEMAW  BIVEE,  SOUTH  CAROLINA  (UNDER    IMPROVEMENT). 

As  far  as  I  know,  there  are  no  bridges  below  Conwayboro',  the  pres- 
ent head  of  useful  navigation,  that  obstruct  the  navigation  of  the  Wac- 
cemaw  River. 

GREAT  PEDEE  RIVER,  SOUTH  CAROLINA  (UNDER  IMPROVEMENT). 

About  125  miles  above  Georgetown,  this  river  is  crossed  by  the  Wil- 
mington, Columbia  and  Augusta  Railroad,  on  a  bridge  provided  with  a 
draw-span  of  suitable  width.  Projecting  iron-work  on  the  piers,  swift 
cross-currents  in  the  river,  an  improperly  arranged  piiling-fender,  com- 
bine to  subject  passing  vessels  to  injury.  Several  miles  above  the  rail- 
road bridge,  the  river  is  also  crossed  by  the  toll-bridge  of  the  Society 
Hill  Bridge  Company,  on  a  through  bridge  provided  with  a  draw-span 
of  proper  width.  Swift  and  strong  cross-currents  and  the  absence  ot* 
suitable  fenders  combine  to  subject  passing  vessels  to  injury  by  the 
bridge  piers.  I  recommend  that  the  owners  of  both  these  bridges  be 
required  to  provide  strong  and  suitable  fenders  at  both  ends  of  these 
draw-openings,  these  fenders  extending  100  feet  above  and  below  the 
bridge,  and  rising  above  ordinary  high  water  to  within  about  a  foot 
of  the  draw-span's  lower  chord. 

As  far  as  I  know,  these  two  bridges  are  the  only  ones  that  obstruct 
the  navigation  of  the  Great  Pedee  River. 


i 
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SANTEE  RIVER,  SOUTH  CAROLINA   (UNDER  I3IPROVEMENT). 

The  canal  at  preseut  being  cut  through  Mosquito  Greek,  to  serve  as 
the  outlet  of  Santee  Kiver  to  Winjaw  Bay,  is  crossed  near  Winyaw  Bay 
by  a  county  free  bridge,  without  a  draw.  This  bridge,  capable  of  ob- 
structing the  future  navigation  of  the  canal,  is  to  be  replaced  by  a  draw- 
bridge, at  the  expense  of  the  United  States,  in  accordance  with  the  ap- 
proved projects  of  I8S1, 1882,  and  1884.  (See  letter  from  office  of  Chief 
of  Engineers,  U.  S.  Army,  dated  25th  September,  1884.) 

About  100  miles  above  its  mouth  this  river  is  crossed  by  the  North- 
eastern Eailroad,  on  a  bridge  provided  with  a  suitable  draw-span ;  but 
the  projecting  iron- work  of  the  bridge-piers,  combined  with  cross-cur- 
rents in  the  river,  are  apt  to  injure  passing  steamers.  I  recommend 
that  the  openings  be  provided  with  suitable  fenders  on  both  ends  of  the 
span,  these  fenders  to  extend  about  75  feet  above  and  about  75  feet  below 
the  bridge,  and  to  rise  above  ordinary  high  water  to  within  about  a  foot 
of  the  draw-span's  bottom  chord. 

As  far  as  I  know,  these  two  bridges  are  the  only  ones  obstructing  the 
navigation  of  the  Santee  Kiver. 

WATEREE  RIVER,  SOUTH  CAROLINA  (UNDER  IMPROVEMENT). 

Eight  miles  above  its  mouth,  in  the  Santee,  this  river  is  crossed  by 
the  Camden  Branch  of  the  South  Carolina  Eailroad,  on  a  wooden  deck 
bridge,  without  a  draw-span,  the  bottom  of  the  bridge  being  15.3  feet 
above  low  water.  The  use  of  this  bridge  without  a  draw  has  been  spe- 
cially authorized,  as  far  as  concerns  the  State  of  South  Carolina,  by 
State  acts  passed  in  1853  and  1858. 

Thirteen  miles  above  its  mouth  the  river  is  also  crossed  by  the  Wil- 
mington, Columbia  and  Augusta  Eailroad,  on  a  wooden  deck  bridge, 
without  a  draw-span,  the  bottom  of  the  bridge  being  about  17  feet 
above  low  water. 

As  far  as  I  know,  these  two  are  the  only  bridges  obstructing  the 
navigation  of  the  Wateree  Eiver. 

The  present  improvement  will  probably  be  finished  next  year  suffi- 
ciently to  allow  of  a  tolerably  clear  4-foot  navigation  to  steamers  of  52 
feet  width  over  the  whole  river  from  its  mouth  up  to  Camden.  The 
current  of  this  river  is  swift  and  strong,  especially  during  high-water 
stages.  Both  bridges  have  already  proved  serious  obstructions  to  a 
desired  navigation. 

I  therefore  recommend  that  the  owners  of  both  of  these  bridges  be 
required  to  insert  suitable  draw-spans  in  their  bridges;  that  the  spans 
be  at  least  GO  feet  wide  in  the  clear;  that  the  openings  be  placed  with 
reference  to  the  deep  water  and  the  convenience  of  navigation;  that  the 
openings  be  provided  with  strong  and  suitable  fenders  on  both  ends 
of  the  span,  extending,  say,  150  feet  above  and  80  feet  below  the  bridge; 
and  that  these  fenders  should  rise  above  ordinary  high  water  to  within 
about  a  foot  of  the  draw-span's  lower  chord.   • 

CONGAREE  KIVER,   SOUTH  CAROLINA,   (UNDER  SURVEY). 

At  the  cit^^of  Columbia  this  river  is  crossed  by  a  carriage  bridge, 
whose  bottom  is  3G  feet  above  low  water,  and  whose  spans  are  at  least 
100  feet  in  length.  Two  miles  below  the  city  the  river  is  also  crossed 
by  the  Charlotte,  Columbia  and  Au<^usta  Eailroad,  on  an  iron-deck 
bridge,  whose  lowest  portions  are  about  40  feet  above  low  water,  and 
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whose  spans  are  at  least  100  feet  iu  leugth.  Neither  of  these  two  bridges 
are  provided  with  draw-openings,  but  the  rapids  in  the  river  at  ttiis 
point  will  probably  always  compel  passing  boats  to  follow  a  canal  near 
the  shore  end  of  the  bridges.  Passing  steamers  will  probably  be  few 
in  number,  and  might  justly  be  forced  to  make  use  of  hinged  smoke- 
stacks. 

•  •  •  4P  •  •  « 

Five  miles  above  the  mouth  of  this  river,  it  is  crossed  by  the  South 
Carolina  Railroad,  on  a  deck  bridge,  provided  with  a  draw  of  53.5  feet 
clear  width.  This  draw-span  is  for  the  present  built  solidly  into  the 
bridge;  but  is  ready  to  be  suitably  mounted  upon  its  revolving  plat- 
form as  soon  as  demanded  by  the  interests  of  navigation.  If  the  now- 
contemplated  improvement  of  the  river  be  carried  out,  this  draw  should 
be  ready  for  actual  use  in  1886.  The  current  of  this  river  at  this  point 
is  swift  and  strong,  especially  at  high  stages  of  water.  I  therefore 
recommend  that  this  bridge  be  permitted  to  remain  for  the  present  in 
its  present  condition,  provided  that  when  navigation  is  opened,  the 
bridge-owners  will  suitably  tinish  the  mounting  of  its  present  draw- 
span,  and  that  the  openings  be  provided  with  strong  and  suitable 
fenders  on  both  ends  of  this  span  extending,  say,  75  feet  above  and  be- 
low the  bridge,  and  rising  above  high  water  to  within  about  a  foot  of 
the  draw^  span's  bottom  chord. 

As  far  as  I  know,  these  three  bridges  are  the  only  ones  that  obstruct 
the  navigation  of  the  Congaree  River. 

W.  H.  BlXBY, 

Captain  of  Engineers. 


bepoet  of  colonel  q.  a.  gillmoee,  corps  of  engineers. 

United  States  Engineer  Office, 

Savannah,  Ga.j  January  19,  1885. 

General:  In  compliance  with  the  provisions  of  the  second  and  third 
clauses  of  section  2  of  the  last  river  and  harbor  act,  promulj^ated  in 
General  Orders,  No.  13,  Headquarters  Corps  of  Engineers,  U.  S.  Army, 
Washington,  D.  C,  July  2 J,  1884, 1  have  the  honor  to  report  as  follows: 

First,  The  Charleston  and  Savannah  Railroad  Company  is  now  re- 
placing a  WQoden  bridge  over  the  Ashley  River,  about  12  miles  above 
the  city  of  Charleston,  by  an  iron  structure.  It  is  to  be  a  draw-bridge, 
and  the  draw-span  is  believed  to  be  ample.  It  is  not  known  by  what 
authority,  if  any,  the  wooden  bridge  was  constructed.  It  is  about  Wei  v^e 
years  old. 

Second.  A  highway  bridge  over  the  Ashley  River  at  Charleston  is 
contemplated.  It  is  understood  that  its  construction  will  be  commenced 
very  soon.    Under  what  authority,  if  any,  is  not  known  to  me. 

Third.  A  small  wooden  bridge  at  Toby's  Bluff,  on  the  Salkehatchie 
River,  is  ^aid  to  interfere  in  some  degree  with  raft  navigation.  This  is 
a  small  matter,  but  additional  information  will  be  collected. 

Fourth.  The  Charle^on  and  Savannah  Railroad  Bridge  over  the  Sal- 
kehatchie River  has  no  draw-span ;  neither  has  the  highway  bridge, 
about  one-quarter  of  a  mile  below  it,  over  the  same  stream.  These 
bridges  offer  no  obstruction  to  raft  navigation,  and  there  is  no  present 
necessity  for  a  draw  in  either  bridge. 
•  •  «  •  •  •  • 

Sixth.  The  Savannah,  Florida,  and  Western  Railroad  Bridge,  over  the 
Altamaha  River  at  Doctor  Town,  Ga.,  has  no  draw.    The  small  steamers 
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plying  oo  this  river  are  built  with  low  pilot-houses,  and  have  hinged 
chimue}  8,  thus  enabling  them  to  pass  under  the  bridge. 

To  pass  up  this  river  requires,  in  the  United  States  snag-boat  Toe- 
coa^  the  removal  of  mast  and  smokestack,  thus  causing  a  delay  at  the 
bridge  of  about  one  day,  I  regard  this  bridge  as  an  obstruction  to  the 
navigation  of  the  stream,  which  obstruction  will  become  greater  as  the 
navigation  improves. 

Very  respectfully,  your  obedient  servant. 

Q.  A.  GiLLMOBE, 

Colonel  ofEngineerSj 
Brvt  Maj.  Ge».,  U.  8.  A. 
General  John  Nbwton, 

Chief  of  Engineers,  tf.  S.  A, 


report  of  major  a.  n.  damrell,  corps  of  engineers. 

United  States  Engineer  Office, 

Mobile,  Ala.,  July  29,  1884. 

Sir  :  In  compliance  with  instructions  contained  in  General  Orders 
No.  13,  Headquarters  Corps  of  Engineers,  United  States  Army,  Wash- 
ington, D.  C,  July  23,  1884,  calling  "attention  to  sections  2  and  8  of 
act  approved  July  5,  1884,  making  appropriations  for  the  construction, 
repair,  and  preservation  of  certain  rivers  and  harbors,  and  for  other 
purposes,"  1  have  the  hqnor  to  report  that  two  railroad  bridges  now 
erected  and  crossing  the  Cahaba  River,  Alabama,  interfere  with  the  free 
and  safe  navigation  of  said  stream  and  with  the  improvement  which 
has  been  carried  on,  and,  if. not  altered,  will  render  the  prospective  im- 
provement of  said  river  of  but  little  or  no  value  to  commerce  and  nav- 
igation. 

Selma  and  yew  Orleans  Railroad  Bridge^  crossing  the  Cahaba  River 
about  8  miles  above  its  mouth,  consists  of  two  spans  (Howe  truss),  rest- 
ing on  wooden  piles  or  piers  in  the  center  of  the  river,  the  shore  ends 
resting  on  brick  piers  or  abutments  on  the  bank  above  low  water.  The 
foot  of  the  center  pier  is  protected  from  drift  and  scour  by  a  sheet-pile 
cofferdam.  This  coffer-dam  occupies  2S  feet  of  the  river,  in  a  width  of 
141  feet  of  water  surface  at  low  water.  The  bridge  crosses  the  river  at 
an  angle  of  about  20  degrees  to  its  flow,  and  is  situated  in  the  center  of 
a  long  curve  or  bend ;  the  bottom  chord  of  the  bridge  is  42.8  feet 
above  the  level  of  low  water,  May  18,  1883.  This  bridge  is  a  fixed 
structure,  and  is  not  supplied  with  any  draw-openings,  booms,  dikes, 
piers,  or  other  suitable  and  proper  structures  for  the  guidance  of  any 
steam-boat,  raft,  or  other  water-craft  past  it.  A  depth  of  6  to  7  feet  of 
water  was  found  under  the  bridge  at  low  water.  May  18,  1883.  This 
bridge  is  owned  by  the  Selma  and  New  Orleans  Eailroa>d  Company ; 
is  used  by  them  and  the  Cincinnati,  Selma  and  Mobile  Railroad  in 
making  their  connections  between  the  east  and, west  banks  of  the  Ca- 
haba Kiver. 

Alahama  Central  Railroad  BrUhje,  crossing  the  Cahaba  River  about  21 
miles  above  its  mouth,  consists  of  one  long  and  one  short  span.  The 
long  span  is  covered  in,  both  being  supported  by  a  brick  pier  standing 
out  in  the  river,  the  center  of  pier  being  30  feet  from  the  east  bank. 
The  shore  end  of  the  short  span  is  supported  on  the  east  bank  by  iron 
columns,  the  shore  end  of  long  s[)an  resting  on  a  brick  pier  or  abutment 
standing  on  the  west  bank  about  14  feet  from  water's  edge  at  low  water. 


"iu li'Mr "  ''f  '"s'j 


APPENDIX    WW — BRIDGING    NAVIGABLE    WATERS.         2551 

The  pier  in  the  river  is  protected  from  drift  and  scour  by  a  sheet  piling 
<H>fferdam,  which,  with  the  pier,  occupies  20  feet  of  the  river  in  a  width 
of  135.5  feet  of  water  surface  at  low  water.  The  bridge  crosses  the 
stream  at  right  angles  to  its  flow,  and  is  situated  in  the  center  of  a 
short  but  easy  bend ;  the  bottom  chord  of  the  bridge  is  10.7  feet  above 
the  level  of  low  wa*^er,  May  17,  1883.  This  Iwidge  is  a  fixed  structure, 
and  is  not  provided  with  any  draw-openings,  booms,  dikes,  piers,  or 
other  suitable  and  proper  structures  for  the  guidance  of  any  steam -boat, 
raft,  or  other  water-craft  past  it.  A  depth  of  4  to  7  feet  of  water  was 
found  under  the  bridge  at  low  water,  May  17, 188J.  This  bridge  was 
built  by  the  Alabama  Central  Railroad  Company,  and  is  used  and 
operated  by  the  East  Tennessee,  Virginia  and  Georgia  Bailroad  Com- 
pany in  making  their  connections  between  the  east  and  west  sides  of 
the  Cahaba  River.  . 

The  inclosed  tracing*  shows  the  location  and  elevation  of  both  bridges 
from  an  examination  made  May  17  and  May  18,  1883. 

Both  of  these  bridges  being  fixed  structures  (with  an  elevation  of 
40.7  feet,  Alabama  Central  Railroad,  and  42.8  feet,  Selma  and  New 
Orleans  Railroarl,  above  low  water,  of  May  17  and  18,  1883),  with  an 
increase  in  the  height  of  the  river  during  freshets  of  from  35  to  37  feet, 
it  is  apparent  that  both  bridges  are  impassable  during  the  period  of  its 
contiauance.  They  are  also  impassable  (except  for  low  flat-boats) 
during  a  stage  of  wat^r  from  15  to  18  feet  above  low  water,  at  which 
medium  stage  the  river  reniains  for  some  time  during  the  winter  months, 
and  at  which  particular  time  the  river  is  in  good  boating  order,  and  the 
products  of  the  country  lying  above  the  bridges  are  seeking  a  market. 

The  only  remedy  that  cm  be  furnished  b^'  the  above-named  com- 
panies in  regard  to  the  bridges,  so  as  to  prev*  nt  them  from  being  a 
tiirther  obstruction  to  navigation,  is  to  take  them  down  and  rebuild 
them,  by  placing  the  supporting  piers  in  such  a  manner  as  to  lepve  a 
draw  opening  of  at  least  100  feet  over  the  best  portion  of  the  river, 
and  the  new  bridges  to  be  supplied  with  suitable  and  proper  structures 
for  the  guidance  of  vessels  safely  through  them. 

Very  respectfully,  your  obedient  servant, 

A.  N.  Damrell, 
,  Major  of  Engineers. 

The  Chief  op  Engineers,  U.  S.  A. 

report  op  captain  r.  l.  hoxie,  corps  op  engineers. 

United  States  Engineer  Opfice, 

Montgomery,  Ala.^  October  26,  1885. 

Sir  :  In  compliance  with  General  Orders  No.  13,  Headquarters  Corps 
of  Engineers,  United  States  Army,  July  23,  1884,  inviting  attention  to 
sections  2  and  8  of  the  river  and  harbor  act  approved  July  5,  1884,  and 
requiring  report  thereon,  I  have  the  honor  to  submit  the  following : 

COOSA  RIVER,   GEORGIA  AND  ALABAMA. 

The  East  and  West  Railroad  Bridge  crosses  the  Coosa  River  one 
mile  below  Lock  3.  It  is  an  obstruction  to  navigation,  being  of  insuf- 
ficient height  for  boats  to  pass  under  it,  and  having  no  draw.  Certain 
modifications  have  been  proposed  by  the  railroad  company  to  adapt  it 
to  the  requirements  of  navigation.    These  modifications  consist  in 

•  Tracing?  omitted. 
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the  rebuilding;  of  one  pier  on  the  east  side  of  the  existing  channel, 
wbieh  has  been  cut  through  the  rock,  so  as  to  make  it  the  pivot-pier, 
and  the  substitution  of  a  wrought-iron  draw-span  for  the  adjacent 
spans  of  the  present  structure.  It  will  give  an  opening  of  84  feet  width 
over  the  existing  channel,  and  another  of  the  same  width  on  the  east 
side  of  the  pivot-pier,  available  for  another  channel,  should  it  be  foaud 
necessary  to  cut  it  through  the  rock  bed  of  the  river.  I  am  of  opiniou 
that  the  proposed  modification  of  this  bridge  will  meet  the  present  and 
prospective  requirements  of  navigation  on  the  Coosa  River.  Since  the 
transmission  of  former  reiK)rt8  upon  this  bridge,  the  modifications  men- 
tioned in  the  foregoing  have  been  commenced,  and  are  now  being  made 
by  the  railroad  company. 

OC3fULGEE  RIVER,  GEORGIA. 

Near  Lumber  City,  Ga.,  the  East  Tennessee,. Virginia  and  Georgia 
Eailroad  crosses  the  Ocmulgee  River  on  a  bridge  having  a  draw-spon, 
of  which  but  one  opening  is  available  for  navigation,  and  this  has  a 
width  at  low  water  of  40  feet,  with  good  approaches  above  and  below. 
In  time  of  freshets,  cross-currents  in  this  channel  render  caution  neces- 
sary in  passing  it.  No  complaint  is  made  by  steam-boat  men,but  when- 
ever the  bridge  is  rebuilt  or  extensively  repaired,  the  pivot-pier  should 
be  shifted  in  position  so  as  to  give  a  clear  span  of  75  feet  over  the  best 
portion  of  the  river  channel.  About  one-half  mile  above  Hawkins- 
ville  the  same  railroad  crosses  the  Ocmulgee  River,  on  a  wooden  Howe 
truss  bridge,  about  25  feet  above  low  water,  and  without  a  draw.  This 
bridge  will  be  an  obstruction  to  navigation,  as  the  improvement  of  the 
river  is  in  contemplation  as  high  up  as  Macon,  Ga.  The  remedy  is  the 
introduction  of  a  draw-span,  with  not  less  than  60  feet  clear  opening. 
About  6  miles  below  Macon  the  same  railroad  again  crosses  the  Ocmul- 
gee River,  on  a  wooden  Howe  truss  bridge,  reported  to  be  about  15  feet 
above  low  water.  This  will  prove  an  obstruction  to  navigation  when 
the  river  is  improved  as  far  as  Macon,  Ga.,  and  a  draw-span  should  be 
put  in,  with  not  less  than  60  feet  clear  width. 

OCONEE  RIVER,  GEORGIA.      * 

Awooden  Howe  truss  bridge  of  the  Central  Railroad  of  Georgia  crosses 
this  river  about  30  miles  above  Dublin,  the  present  head  of  navigation. 
As  the  improvement  of  the  river  above  this  point  is  in  contemplation, 
this  bridge,  which  is  reported  to  be  about  25  feet  above  low  water  and 
without  a  draw,  will  be  an  obstruction  to  navigation.  The  remedy 
should  be  the  building  of  a  draw  next  the  right  bank  of  the  river,  with 
not  less  than  60  feet  clear  span. 

FLINT   RIVER,   GEORGIA. 

The  navigation  of  this  river  is  obstructed,  at  a  point  30  miles  below 
Montezuma  and  opposite  the  town  of  Drayton,  by  a  lattice  wagon  bridge, 
which  contains  no  draw  and  is  not  at  a  sufficient  elevation.  The  rem- 
edy is  the  introduction  of  a  draw  of  suitable  width,  with  sheer-booms 
if  necessary.  Within  the  corporate  limits  of  the  town  of  Albany  three 
bridges  cross  the  river,  namely,  Brunswick  and  Western  Railroad  Bridge, 
the  Savannah,  Florida  and  Western  Railroad  Bridge,  and  a  wooden  lat- 
tice wagon  bridge.  The  remedy  in  eacli  case  is  the  introduction  of  a 
draw  of  suitable  width,  with  sheer-booms  if  necessary. 
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Opposite  the  town  of  Baiubridg:e,  Ga.,  an  iron  bridge  with  a  draw 
crosses  this  river,  and  may  require  the  use  of  sheer-booms  after  navi- 
gation has  been  opened  to  Albany. 

CHATTAHOOOHEA  river,   GEORGIA  AND  ALABAMA. 

Two  bridges  cross  this  river  at  the  town  of  Eufaula,  which  during 
high  wat6r  are  obstructions  to  navigation.  One  of  these  is  a  lattice 
wagon  bridge,  and  the  other  the  Southwestern  Railroad  Bridge.  The 
remedy  in  each  case  is  the  introduction  of  a  draw  of  suitable  width, 
with  sheer-booms  if  necessary.  At  the  town  of  Fort  Gaines,  35  miles 
below  Eufaula,  a  lattice  wagon  bridge  crosses  the  river,  which  is  an 
obstruction  to  navigation  in  high  water.  The  remedy  is  the  introduc 
tiou  of  a  draw  of  suitable  width,  with  sheer-booms  if  necessary. 

ALABAMA  RIVEB,  ALABAMA. 

A  wagon  bridge  crosses  this  river  at  the  town  of  Selma.  It  is'provided 
with  a  draw-span  having  one  available  opening  for  navigation.  The 
location  of  the  bridge  and  of  the  draw^span  are  badly  chosen,  and  the 
draw  seems  to  require  supplementary  works  to  assi.st  the  passage  of 
boats  through* it.  The  matter  is  under  consideration  by  a  Board  of 
Engineers  appointed  for  the  purpose. 

CAHABA  RIVER,   ALABAMA. 

Navigation  is  obstructed  by  the  Selma  and  New  Orleans  Railroad 
Bridge,  at  a  point  about  8  miles  above  the  mouth  of  the  river,  and  by 
the  Alabama  Central  Railroad  Bridge,  at  a  point  about  21  miles  above 
its  mouth.  Each  of  these  bridges  has  been  built  without  a  draw,  and 
the  remedy  in  each  case  is  the  provision  of  a  suitable  draw,  with  open- 
ing sufficient  for  navigation,  and  with  sheer-booms  if  iiecessary. 

CHOCTAWHATCHIE  RIVER,  FLORIDA  AND   ALABAMA. 

The  navigation  of  this  river  is  obstructed  by  a  wagon  bridge,  near 
Geneva,  Ala.,  about  20  feet  above  low  water,  and  so  constructed  Ihat 
it  can  not  be  modified.  It  should  be  taken  down.  The  navigation  of 
tbe  river  is  also  obstructed  by  a  similar  bridge  7  miles  below  Newton, 
JLla.,  which  must  also  be  removed  if  the  improvement  of  the  river  is 
carried  to  that  point. 

Very  respectfully,  your  obedient  servant, 

R.  L.  HoxiE, 
Captain  of  Engineers, 

The  Chief  of  Engineers,  U.  S.  A. 


bepokt  of  captain  eric  bergland,  corps  of  engineers. 

United  States  Engineer  Office, 

Yickshurg^  Miss,^  December  9,  1884. 

SiB:  In  compliance  with  General  Orders,  No.  13,  Headquarters  Corps 
of  Engineers,  Washington,  D.  C,  July  23,  1884,  I  have  the  honor  to 
submit  the  following  report  on  brid^^es  and  other  structures  now  erected 
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or  iu  process  of  erectiou  which  do  or  will  interfere  with  free  and  safe 
navigation  of  certain  streams  within  iny  district,  with  recommendations 
as  to  the  best  mode  of  altering  or  constructing  such  bridges  or  struct- 
ures so  as  to  prevent  any  such  obstructions : 

BIG  BLACK  RIVER,  MISSISSIPPI. 

(1)  A  railroad  brid«:e  is  now  in  process  of  erection  by  the  Louisville, 
New  Orleans  and  Texas  Railway,  about  15  miles  above  the  mouth,  to 
replace  a  light  iron  bridge  heretofore  used,  at  this  crossing. 

The  new  bridge  is  an  iron  truss,  of  three  fixed  spans.  The  lower  side 
of  the  bottom  chord  is  at  the  height  of  extreme  high  water^  which  is 
about  38  feet  above  low  water.  The  end  spans  are  75  feet  long,  aod 
center  span  125  feet.  The  two  channel-piers  are  iron  cylinders  filled 
with  masonry.  The  bridge  was  authorized  by  act  of  State  legislature, 
in  1872.  It  forms  au  obstruction  to  free  and  safe  navigation  at  all 
stages  of  water.  Another  pier  should  be  put  in,  and  the  center  span 
made  a  pivot  draw. 

(2)  A  county  bridge  at  Hawkinson's  Ferry,  25  miles  above  the  mouth. 
This  should  be  changed  into  a  drawbridge. 

(3)  A  county  bridge  at  Baldwin's  Ferrj*,  78  miles  above  the  mouth. 
This  should  be  changed  into  a  drawbridge. 

(4)  A  railroad  bridge,  enacted  by  the  Vicksburg  and  Meridian  Rail- 
way, near  Smith's  Station,  90  miles  above  the  mouth.  It  is  a  **  Howe 
truss,"  of  five  fixed  spans,  56  feet  each,  with  the  bottom  chord  7  feet 
above  extreme  high  water  and  32  feet  above  low  water. 

The  bridge  was  authorized  by  act  of  State  legislature  in  1865.  It 
forms  an  obstruction  to  free  and  safe  navigation  at  all  stages  of  water. 
One  of  the  piers  should  be  replaced  by  a  pivot-pier  and  two  of  the  spans 
by  ])ivot  draw. 

Five  thousand  dollars  have  been  appropriated  for  the  improvement 
of  Big  Black  Kiver. 

SOUTH  FORKED   DEER   RIVER,   TENI^ESSEE.    . 

• 

(1)  A  log  loom,  built  of  piles,  at  Hosier  Mill,  about  100  miles  above 
the  mouth.    The  opening  through  this  should  be  enlarged. 

(2)  An  old  railroad  bridge,  erected  by  the  Narrow  Gauge  Railway 
Company,  108  miles  above  the  mouth.  This  should  be  removed  entirely, 
being  no  longer  used. 

(3)  A  county  bridge  at  Sharon's  Ferry,  114  miles  above  the  mouth. 
This  should  be  changed  into  a  drawbridge. 

(4)  A  brush  dam,  13  miles  below  Bell's  Station  and  130  miles  above 
the  mouth.  This  should  be  removed  entirely,  as  it  deflects  the  main 
body  of  the  river  into  an  artificial  channel  for  the  use  of  private  par- 
ties. 

(5)  A  railroad  bridge,  erected  by  the  Louisville  and  Nashville  Kail- 
way,  near  Bell's  Station,  142  miles  above  the  mouth.  This  is  a  i>ile 
trestle,  and  should  be  replaced  by  a  pivot-draw. 

(G)  A  county  bridge,  145  miles  above  the  mouth.  This  sbould  be 
changed  into  adrawbridge. 

(7)  An  old  county  bridge  at  Poplar  Corner,  160  miles  above  the 
mouth.     This  should  be  removed,  being  no  longer  used. 

(8)  A  county  bridge  at  Campbell's  Landing,  191  miles  above  th** 
mouth.     This  should  be  (thai.gpd  into  a  draw-bridge. 

([))  A  county  bridge   at  3It'Clann;ihan  Landing,  194  miles  above  the 
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• 

nioutli  aotl  1  mile  below  Jackson,  the  head  of  navigatioD.    This  should 
be  changed  into  a  draw-bridge. 

Five  thousand  dollars  have  been  appropriated  for  the  improvement 
of  South  Forked  Deer  River. 

Very  respectfully,  your  obedient  servant, 

Eeic  Bekgland, 
Captain  of  Engineers. 
The  Chibp  op  Engiot:ers,  XT.  S.  A. 


REPORT  OF  major'  O.  H.  ERNST,  CORPS  OF  ENGINEERS. 

Unit:ei>  States  Engineer  Office, 

Saint  Louis^  Mo.,  January  30, 1885. 

General  :  In  compliance  with  the  instructions  contained  in  General 
Orders,  No.  13,  dated  Headquarters  Cor|>8  of  Engineers,  July  23,  1884,1 
have  the  honor  to  report  as  follows  upon  the  subject  therein  refef  red  to : 

•  •••«•• 

2d.  Whether  any  bridges,  canseways,  or  strnctnres  dow  erected  or  in  process  of 
erection  do  or  will  interfere  with  free  and  safe  navigation,  and  if  they  do  or  will  so 
interfere,  to  report  the  best  mode  of  altering  or  constructing  snch  bridges  or  cause- 
ways so  as  to  prevent  any  such  obstructions. 

The  only  case  of  this  kind  iu  my  district  is  the  steel  arch  bridge  at 
Saint  Louis,  whicb,  on  account  of  its  arched  form,  does  somewhat  im- 
pede navigation  at  the  higher  stages  of  the  river.  The  evil  is  not  very 
serious,  as  the  lower-river  boats  can  temporarily  dispense  with  going 
above  the  bridge  and  the  upper-river  boats  trom  Roing  below  it  during  the 
short  periods  when  the  passage  is  obstructed.  There  is  no  remedy,  for 
I  take  it  for  granted  that  this  magni^cent  structure  is  not  to  be  pulled 
down. 

3.  There  are  no  bridges  in  my  district  having  draw  spans  or  raft- 
spans. 

Very  respectfully,  your  obedient  servant, 

O.  H.  Ernst, 
Major  of  Engineers. 
Brig.  Gen.  John  Newton, 

Chief  of  Engineers^  U.  S,  A. 


REPORT  of  major  A.  MACKENZIE,  CORPS  OF  ENGINEERS. 

United  States  Engineer  Office, 

Rock  Island,  III,,  December  12,  1884. 

General  :  General  Orders,  No.  13,  Headquarters  Corps  of  Engineers, 
current  series,  requires  a  report  upon  certain  facts  referred  to  by  sec- 
tions 2  and  8  of  the  river  and  harbor  act  of  July  5, 1884. 

•  •  •  •  «  •  • 

The  information  asked  for  in  connection  with  section  2  is  desired  for 
presentation  to  Congress  during  present  session.  I  would  therefore 
submit  herewith  a  report  upon  the  matters  referred  to  in  that  section : 

•  ••••#• 

There  are  on  the  Upper  Mississippi  numerous  bridges,  causeways, 
and  other  structures  in  form  of  piers,  wharves,  booms,  etc.,  erected  by 


2556      REPORT    OF   THE  CHIEF    OF   ENGINEERS,  U.  S.  ARMY. 

private'  parties,  which  interfere  with  free  and  safe  navigation.  Some 
of  these  structures  have  been  erected  in  accordance  with  act«  of  Con- 
gress, some  by  authority  of  State  and  municipal  legislation,  and  many 
without  any  other  authority  than  the  private  necessities  of  those  build- 
ing. 

The  trouble  as  regards  bridges  will  be  partially  corrected  by  the 
exercise  of  the  authority  granted  by  section  8,  river  and  harbor  act  of 
July  5,  1884,  but  as  full  protection  to  the  interests  of  navigation  as  tlie 
circumstances  of  the  case  permit  can  only  be  secured  by  coustrnctious 
in  accordance  with  proper  plans. 

Section  5254,  Kevised  Statutes,  provides  for  the  erection  of  piers, 
cribs,  etc.,  under  the  direction  of  the  Secretary  of  War,  but  while  a  large 
number  of  such  piers  and  cribs  have  been  built,  I  do  not  call  to  mind  a 
single  instance  in  which  the  authority  of  the  Secretary  of  War  has  beeu 
requested. 

Theoretically,  private  individuals  or  corporations  injured  by  such 
structures  as  are  here  referred  fo  are  protected  by  law,  but  experience 
has  shown  that  practically  the  laws,  in  their  present  form,  do  not  give 
full  protiection  to  the  interests  of  navigation. 

The  only  practical  method  1  can  suggest  for  correcting  or  reducing 
the  evils  resulting  from  the  construction  of  bridges,  piers,  booms,  etc., 
on  the  Upper  Mississippi  is  to  declare  all  such  structures  as  now  exist 
without  the  authority  of  Congress,  and  interfere  with  free  navigation, 
to  be  public  nuisances,  and  to  prohibit  in  the  future  all  such  construc- 
tions as  would  encroach  upon  the  bed  of  the  river  until  the  same  are 
sanctioned  by  general  or  special  legislation  of  Congress. 

Such  laws  would  permit  in  each  case  a  proper  consideration  of  plans 
in  advance  of  construction. 

Very  respectfully,  your  obedient  servant, 

A.  Mackenzie, 
•  Major  of  Engineers. 

The  Chief  of  Engineers,  U.  S.  A. 


reports  of  major  a.  m.  miller,  corps  of  engineers. 

(i)  wabash  river,  indiana  and  illinois. 

United  States  Engineer  Office, 

iSaint  Louis  J  Mo,,  November  18,  1884. 

General  :  In  accordance  with  instructions  contained  in  General 
Orders,  No.  13,  Headquarters  Corjis  of  Engineers,  U.  S.  Army,  Wash- 
ington, D.  C,  July  23,  1884,  I  have  the  honor  to  submit  the  following 
report  on  the  bridges  crossing  the  Wabash  River,  Indiana  and  Illinois: 

The  portion  of  the  Wabash  River  for  the  improvement  of  which  ap- 
propriations have  from  time  to  time  been  made  by  acts  of  Congress, 
and  which  is  considered  navigable,  lies  between  La  Fayette,  Ind.,  and 
the  mouth  of  the  river.  On  this  portion  of  the  river,  a  distance  of 
214.6  miles,  there  are  twenty-one  bridges.  Six  of  these  are  complete 
obstructions  to  navigation  by  steam-boats  at  and  above  a  medium  stage 
of  water,  and  may  be  classified  under  section  2  of  the  act  approved  July 
5,  1884,  making  appropriations  for  the  construction,  repair,  and  preser- 
vation of  certain  public  works  on  rivers  and  harbors,  and  for  other  pur- 
poses. 

•  •  #  •  *  •      .  • 
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They  are  as  follows : 

(1)  The  Main  Street  Bridge  at  La  Fayette^  Indiana. — This  bridge  has  a 
clearance  at  low  water  of  31  feet  5  it  is  a  highway  or  wagon  bridge,  has 
three  spans,  175  feet  6' inches,  179  feet,  and  175  feet  11  inches  in  length  ; 
no  draw. 

(2)  The  Lake  Erie  and  Western  Railroad  Bridge^  La  Fayette^  Indiana. — 
This  bridge  has  a  clearance  of  31.5  feet  at  low  water;  it  is  a  railroad 
bridge,  has  four  spans  of  158  feet  6  inches  in  width  5  no  draw. 

(3)  Wdba^ih^  Saint  Louis  and  Pacific  Railroad  Bridge^  Attioay  Indiana, — 
This  bridge  is  a  railroad  bridge,  has  a  clearance  of  37.5  feet  at  low  water, 
twelve  spans,  varying  from  104  feet  10  inches  to  151  feet  in  width ;  no 
draw. 

(4)  Chicago  a7id  Great  Southern  Railroad  Bridge,  Attica,  Indiana. — ^This 
bridge  has  a  clearance  of  33.5  feet  at  low  water,  is  a  railroad  bridge,  has 
six  spans  of  144  feet ;  no  draw. 

(5)  Indiana,  Bloomington  and  Western  Railroad  Bridge,  Covington  Indi- 
ana.— This  bridge  has  a  clearance  of  31.5  feet  at  low  water,  is  a  railroad 
bridge,  has  four  spans  from  142  to  144  feet  in  width  ;  no  draw. 

(6)  Columbus  and  Saint  Louis  Railroad  Bridge  {narrow  gauge)^  near  Lodi, 
Indiana. — This  bridge  has  a  clearance  of  29  feet  at  low  water,  is  a  rail- 
road bridge,  has  five  spans  of  about  160  feet  each ;  no  draw. 

All  the  above  bridges  require^  to  render  them  no  obstruction  to  nav- 
igation, to  be  supplied  with  draw-spans,  placed  over  the  high-water 
channel,  having  a  width  in  the  clear  of  60  feet,  ai;id  so  arranged  as  to 
be  managed  with  rapidity  and  facility.  As  they  now  stand,  they  are 
at  a  medium  stage  of  water  (8  feet)  complete  obstructions  to  navigation 
by  small  steam-boats,  and  at  high  water  are  obstructions  sometimes  to 
rafts  and  flat-boats.  In  the  spring  of  1884  the  water  was  up  to  the  bot- 
tom chords  of  some  of  the  higher  bridges,  and  the  lower  ones  were 
partly  submerged. 

A  recapitulation  is  given  in  tabulated  form : 

• 

Bridges  cloBsified  under  section  2  of  the  act  approved  July  5,  1884,  mtiking  appropriations 
for  the  construction^  repair ^  and  preservation  of  certain  public* works  on  rivers  and  har- 
bors, and  for  other  purposes,  tchich  "now  erected  or  in  process  of  erection  door  will  inter- 
fere with  free  and  safe  navigation" 


No. 

Bridge. 

Location. 

Clearance  at 
low  water. 

Proposed  alterations. 

• 

1 

Main   Street  Bridge    (wagon- 
way)  

La  Fayette,  Ind. 
....  do  ........... 

FesL 
8L0 
3L5 
87.6 
33.5  ' 

8L5 
29.0  J 

2 

Lake  Erie  and  Western  Kail- 
road  BridfiTO  (railway) 

These  bridges  require,  to  render 
them  no  obstruction  to  free  nayi- 

3 

4 

Wabaab,  Saint  Loais  and  Paci- 
fic Bailroad  Bridge  (railway) . 

Chicago  and   Great   Southern 
Kailroad  Bridse  (railway) 

Attica.  Ind 

....  do  ..••....••• 

gation,  to  be  supplied  with  draw- 
spaas  placed  over  the  channel, 
having  a  width  in  the  clear  of  at 
least  60  feet,  anansed  to  be  ma- 

5 

Indiana,      Bloomington       and 
Western     Railroad     Bridge 
(railway) 

Coyington,  Ind  . 
Near  Lodi,  Ind.. 

neuyered  with  facility  and  rapid- 
ity, with  proper  guide-dikes  or 
guard-piers. 

6 

Colambos    and     Saint     Lonia 
Railroad  Bridge  (railway) 

In  addition  to  the  bridges  mentioned  above  there  are  two  other  rail- 
road bridges  crossing  the  Wabash  Jiiver :  (1)  The  Ohio  and  Mississippi 
Eailroad  Bridge,  at  Vincennes,  Ind.;  (2)  the  Louisville  and  Kashville 
Railroad  Bridge,  at  Grand  Chain,  111,,  31  miles  above  the  mouth  of  the 
Wabash. 
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These  two  bridges  are  prorided  with  ample  drawspanSf  with  draws 
in  good  workiog  order,  and  suitable  guide-piers. 

Sketches*  showing  location  and  proposed  alteration  of  bridges  are 
forwarded  herewith. 

Very  respectfully,  your  obedient  servant, 

A.  M.  Miller, 
Major ^  Corps  of  Engineers, 
Brig.  Gen.  John  Newton, 

Chief  of  Ungine^Sj  tf.  8^  A. 


WHITE  BIYEB,  INDIANA. 

United  States  Engineer  Office, 

Saint  Louis,  Mo.,  December  20, 1884. 

General:  In  accordance  with  instructions  contained  in  General 
Orders  No.  13,  Headquarters  Corps  of  Engineers,  United  States  Army, 
Washington,  D.  0.,  July  23, 1884, 1  have  the  honor  to  submit  the  fol- 
lowing report  on  the  bridges  crossing  the  White  River,  Indiana  : 

Appropriation  for  the  improvement  of  White  River,  Indiana,  was 
first  made  by  act  of  Congress  approt^ed  March  3,  1879,  and  this  act 
and  those  subsequent,  making  appropriations  until  the  act  of  July  5, 
1884,  directed  the  appropriation  to  be  expended  in  iraproviug  the  river 
**  from  Wabash  River  to  Portersville  and  to  falls  on  West  Fork.'' 

The  act  approved  July  5,  1884,  makes  appropriation  for  improving 
White  River,  Indiana,  below  Uazletou. 

There  are  at  present  no  bridges  below  Qazleton  on  the  White  River, 
but,  as  appropriations  for  improving  the  river  as  far  as  Portersville  have 
been  made,  it  is  considered  proper  to  report  on  the  bridges  below  Por- 
tersville. 

There  are  two  bridges  on  the  White  River  between  Portersville  and 
the  Wabash  River:  (1)  The  Evansville  and  Terra  Haute  Railroad  Bridge, 
which  crosses  the  river  near  Decker's  Station,  about  2J  miles  above 
•Hazleton;  (2)  the  Evansville  and  Indianapolis  Railroad  Bridge,  which 
crosses  the  river  just  above  the  mouth  of  the  West  Fork, 

The  Evansville  and  Terra  Haute  Railroad  Bridge  has  four  permanent 
spans  of  137  feet  in  the  clear  and  a  draw-span  54  feet  wide  between 
piers.  The  height  of  lower  chord  above  water  (low)  December  5, 
1884,  was  29  feet.  The  draw  consists  of  two  cranes,  each  carrying  one 
of  the  rails,  and  is  maneuvered  by  swinging  these  cranes  upstream. 
The  draw  is  situated  on  the  convex  bank  of  the  river,  over  the  shoalest 
part.  At  the  time  of  the  examination,  December  5, 1884,  this  bar  was 
3  feet  above  the  water  surface,  thus  requiring  a  rise  of  10  feet  to  render 
the  draw  available  for  navigation.  The  bridge  as  it  now  stands  is  a 
complete  obstruction  to  navigation  at  a  fair  boating  stage.  The  draw 
should  be  placed  at  the  other  extremity  of  the  bridge,  with  proper  guard- 
piers  and  method  of  maneuvering.  A  sketch*  showing  present  situa- 
tion of  the  draw  and  bar  is  appended,  marked  A. 

The  Indianapolis  and  Evansville  Railroad  Bridge  crosses  the  East 
Fork  of  the  White  River  just  above  the  mouth  of  the  West  Fork.  This 
bridge  crosses  the  river  on  the  piers  of  the  old  canal  aqueduct,  with 
four  spans  of  84  feet  and  one  of  175  feet.  Under  the  center  of  this  last 
span  are  the  ruins  of  one  of  the  old  aqueduct  piers.    The  height  of 

*  Sketches  omitted. 
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lower  chord  above  water  surface  (low)  December  6,  1884,  was  34  feet 
7  iuches.  The  bridge  has  no  draw.  The  bridge  is  a  bad  obstruction 
to  navigation.  The  piers,  being  only  84  feet  apart,  catch  large  quantities 
of  drift  at  high  stages  of  water,  and  the  absence  of  a  draw  renders  the 
bridge  a  complete  obstruction  at  navigable  stages.  The  bridge  should 
have  a  draw  placed  in  it  over  the  channel.  A  sketch*  of  bridge  is  ap- 
pended, marked  6. 

Very  respectfully,  your  obedient  servant, 

A.  M.  Miller, 
Major  J  Corps  of  Engineers, 

Brig.  (Jen.  John  Newton, 

Chief  of  Ungineers,  U,  8.  A. 


gasconade  river,  missouri. 

United  States  Engineer  Office, 

Saint  LouiSj  Mo.,  January  8,  1885. 

General:  In  accordance  with  instructions  contained  in  General 
Orders  No.  13,  Headquarters  Corps  of  Engineers,  United  States  Army, 
Washington,  D.  C,  July  23,  1884, 1  have  the  honor  to  submit  the  fol- 
lowing report  on  the  bridges  crossing  the  Gasconade  Kiver,  Missouri. 

The  only  bridge  crossing  tbeGascouade  Kiver  which  can  be  considered 
an  obstrnctioA  to  navigation  is  the  Missouri  Pacific  Railway  Bridge, 
crossing  the  river  at  a  point  about  4,000  feet  above  its  mouth  or  conflu- 
ence with  the  Missouri  River.  The  axis  of  the  bridge  is  oblique  to  the  di- 
rection of  the  stream,  making  an  angle  of  about  CO  degrees  wiih  the 
direction  of  the  river.  The  piers  of  the  bridge  are  built  with  their  axes 
parallel  to  the  thread  of  the  current.  There  are  six  spans,  of  the  follow- 
ing widths,  beginning  with  the  east  span: 

Ft^t. 

No.  1 12:iy^ 

No.  2 141>x 

No.  3 74t 

No.  4 74iV 

No.  5 141 

No.  6 , 129f 

The  center  pier  is  intended  for  a  swing  draw,  the  spans  on  either  side 
being  74  feet  8  inches  and  74  feet  1  inch,  but  these  spans  are  bridged  by 
permanent  trusses.  The  height  of  the  lower  chord  of  the  bridge  above 
low  water  is  32.83  feet. 

The  bridge  is  at  present  an  obstruction  to  the  navigation  of  the  river 
by  steam-boats.  The  draw-span  should  be  made  operative,  and  a  guide 
pier  or  dike  be  built  above  and  below  the  pivot-pier. 

A  tracing t  showing  plan  of  piers  and  down-stream  elevation  of  bridge 
is  inclosed. 

Very  respectfully,  your  obedient  servant, 

A.  M.  Miller, 
Major,  Corps  of  Enginetrs. 

Brig,  Gen.  John  Newton, 

Chief  of  Engineers,  IF,  S,  A, 

*  Sketch  omitted.  t  Traciug  omitted. 
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report  of  major  charles  j.  allen,  corps  of  engineers. 

Engineer  Office,  United  States  Army, 

tSaint  Paul^  Mwn.,  December  1,  1884. 

General  :  I  have  the  honor  to  submit  the  following  report  in  obe- 
dience to  General  Orders,  No.  13,  Headquarters  Corps  of  Engineers, 
Washington,  D.  C,  July  23,  1884,  requiring  information  necessary  to 
comply  with  the  requirements  of  sections  2  and  8  of  the  river  and  har- 
bor act  of  Congress  approved  July  5,  last. 

•  •••#•  • 

SAINT  CROIX  RIVER,  MINNESOTA  AND  WISCONSIN. 

The  principal  obstructions  to  navigation  on  this  stream  consist  of 
lines  of  piling  to  carry  sheer-booms,  and  loose  logs  floating  down-stream. 
The  St.  Croix  Boom  Company  use  the  river  for  collecting  and  distrib- 
uting boom-grounds  for  some  7  miles  above  Stillwater.  Daring  the 
early  part  of  the  season  of  navigation,  the  river  for  about  5  miles  of  this 
distance  is  entirely  filled  with  logs,  which  at  times  prevent  any  naviga- 
tion of  the  river  by  steamers  and  barges,  and  un^il  the  logs  are  rafted 
and  distributed,  steamers  have  to  take  inadequate  side  channels  on  the 
east  side  of  the  river.  This  obstruction  continues,  during  some  seasons, 
for  sixty  days.  Even  when  the  booms  are  nearly  emptied  of  logs,  the' 
lines  of  piles  driven  to  direct  the  logs  into  the  booming-grounds  are 
great  obstructions. 

Lumbering  is  the  great  interest  on  the  St.  Croix  River,  overshadow- 
ing all  others  ;  but  the  lines  of  piling  and  booms  should  be  so  arranged 
as  to  admit  of  the  booms  occupying  one  side  of  the  river,  leaving  a  chan- 
nel on  the  other  side  for  steamers  and  barges. 

CHIPPEWA  RIVER,  WISCONSIN. 

At  Round  Hill,  about  20  miles  above  the  mouth  of  the  river,  the 
Beef  Slough  Logging  Company  (a  corporation  engaged  in  the  driving 
and  assorting  of  saw-logs)  have  had  for  many  years  a  line  of  boom- 
piers  to  support  a  sheer-boom  that  directs  all  floating  logs  to  the  left 
bank  of  the  river,  leaving  only  a  passage  between  the  end  of  the  boom 
and  the  rocky  shore  on  the  left  bank  ot  about  130  feet.  About  one-halt 
mile  below  this  boom  is  a  structure  ot  brush  and  stone,  jutting  out  from 
the  head  of  Beef  Island,  to  aid  in  deflecting  logs  into  the  "sorting" 
grounds  in  Beef  Slough;  and  at  the  lower  end  of  Beef  Lsland  is  a  dam 
connecting  the  island  with  the  left  bank,  just  below  the  entrance  to  Beef 
Slough,  to  further  aid  in  turning  logs  into  the  slough.  About  1 J  miles 
below  B\^^^  Island  is  another  boom,  for  the  purpose  of  sheering  logs  into 
Little  Beef  Slough.  (See  sketch.)  These  works  are  entirely  in  the  in- 
terest of  what  is  called  loose-log  navigation,  and  opposed  to  steam-boat 
and  rafting  interests,  the  booms  at  times  blocking  up  the  channels 
more  or  less  against  the  i)assago  of  rafts.  A  conflict  has  existed  for 
years  in  regard  to  these  booms  between  the  rafting  and  steam-boat  and 
log'ring  interests. 

Assistant  Engineer  V.  D.  Siinar  reported  November  5,  for  the  season 
of  1884,  in  regard  to  these  works : 

No  complaints  of  obstnictintr  navigation  have  tbns  far  been  made,  to  my  knowledge. 
FurtluT  encroa(li!n«*nts  u|mmi  tlu*  cliannt'l  by  the  coiistnictiou  of  additional  piers 
sbonld  not  be  allowed,  the  \V\ots  now  oc(ni)ying  more  space  than  they  should. 
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About  the  Ist  of  Jaly  last,  the  Beef  Sloagh  Company  drove  a  number 
of  piles  in  the  Chippewa  River,  at  a  point  about  three-fourths  of  a  mile 
above  its  mouth  aud  on  the  left  bank,  to  form  a  pocket  for  the  purpose 
of  collecting  logs  to  be  sheered  into  it  by  a  boom  on  the  right  bank  of 
the  river,  and  about  400  feet  above  the. pocket.  Complaint  was  made 
by  the  Knapp,  Stout  &  Co.  Company,  a  corporation  largely  engaged  in 
the  manufacture  aud  rafting  of  lumber,  they  alleging  that  the  boom 
and  piling  endangered  raft  navigation.  An  examination  of  this  locality 
was  made  by  Assistant  Engineer  A.  O.  Powell,  who  reported,  July  7, 
that  the  encroachments  of  the  logging  company  were  jeopardizing  the 
interests  o£  the  lumber-manufacturing  firms  in  the  Chippewa  Valley. 
The  treasurer  of  the  logging  company  was  communicated  with  iit  ouce, 
by  telegraph,  and  answer  returned  by  him  that  he  would  remove  the 
boom  and  piling  if  they  were  in  any  sense  obstructions.  He  was  re- 
quested on  the  14th  to  remove  them.  Subsequently,  he  called  at  this 
office  and  requested  me  to  personally  examine  the  ground  before  insist- 
ing upon  their  removal.  I  examined  the  works  in  September,  wben 
the  stage  of  water  was-  high,  at  which  time  the  piling  presented  no 
obstruction  to  rafts  or  steamers.  As  the  water  lowered,  the  channel 
shifted  towards  the  group  of  piles,  and  complaints  against  them  were 
renewed.  A  portion  of  the  piling  was  removed  by  parties  employed, 
as  I  was  informed,  by  the  Knapp,  Stout  &  Co.  Company.  On  the  14th 
of  November,  I  wrote  to  the  treasurer  and  manager  in  general  of  the 
Beef  Slough  Company,  requesting  him  to  fulfill  his  promise,  aud  learned 
from  Assistant  Simar  that  orders^  had  been  issued  by  the  manager  of 
the  company  for  the  removal  of  the  obstructions. 

HARBOR  OF  DULUTH,  MINNESOTA. 

Assistant  Engineer  J.  H.  J)arling  reports  in  relation  to  this  harbor 
as  follows : 

In  compliance  with  yonr  orders  dated  Jul  v  31, 1884,  relating  to  *  *  *  obstruc- 
tions to  safe  navigation,  I  have  to  report  as  follows : 

•  •  »  •  •  «  • 

As  to  obstractions  to  channels,  I  have  observed  rafts  lying  in  the  main-harbor  area 
of  Dnlnth  for  three  or  four  days  at  a  time,  while  the  logs  composing  the  raft,  and 
owned,  I  believe,  by  one  F.  U.  Webber,  were  being  run  under  the  "  bridge"  one  by  one 
to  the  Taylor  &,  Fray  saw-mill.  I  have  observed  such  raft  twice  since  I  came  to  Du- 
lath  (in  August). 

On  the  first  occasion  I  took  no  measurements  of  its  extent,  but  it  extended  into  the 
harbor  so  as  to  be  mach  in  the  way  of  vessels  moving  iibout.  The  second  raffc  noticed 
by  me  whs  brought  there  about  September  19.  Ou  that  date  (according  to  Inspector 
Kinnaird)  it  extended  200  feet  into  the  harbor  beyond  Hue  of  private  dredging,  or  3r)0 
feet  from  dock-line  and  about  500  feet  along  dock-lino.  On  September  21  I  found 
the  same  raft  to  be  there,  but  reduced  in  nize,  so  that  it  extended  about  225  feet  from 
the  dock,  or  75  feet  beyond  line  of  private  dredging  and  500  feet  aloug  the  dock  and 
bridge.  I  am  told  that  these  rafts  are  sometimes  in  the  way  for  a  whole  week  at  a 
time. 

BBLDGES. 

Northern  Pacific  Railroad  Company^s  bridge  across  the  Red  River  of  the 
North  at  Moorheadj  Minnesota^  and  Fargo ^ Dakota, — The  Northern  Pa- 
cific Railroad  Company  recently  renewed  its  bridge  across  the  Red 
River  of  the  North  at  Fargo  and  Moorhead,  constructing  it  so  as  to 
afford  a  draw-opening  of  60  feet  width.  Complaint  having  been  made 
daring  the  past  summer  of  a  number  of  piling  left  in  the  river  so  as  to 
contract  the  draw-span,  and  also  that  necessity  existed  for  the  placing 
of  sheer- booms  to  aid  in  the  passage  of  the  draw  by  steamers  and 
barges,  the  general  manager  of  the  company  was  communicated  with 
pn  the  subject.  He  promptly  caused  the  removal  of  tUe  ob^Uxx^XNovi^^ 
^a88 Idl 
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and  had  constructed  and  placed  proper  floatiDg  sheer  booms  above  aod 
below  the  pier,  aggre^ting  in  length  280  feet. 

There  ^re  other  bridges  spanning  the  navigable  waters  within  the 
district  over  which  •!  have  charge  that  may  in  time  need  modification, 
sheer  booms,  etc.,  in  the  interest  of  navigation.  The  provisions  of  sec- 
tion 8,  river  and  harbor  act  approved  Jnly  5,  can  be  applied  to  sadi 
bridges  when  necessity  arises. 

Very  respectfally,  your  obedient  servant, 

Ghas.  J.  Allen, 
Brig.  Gten.  John  Newton,  Major  of  Engineen, 

Chief  of  Engineers^  U.  S.  A. 


report  of  major  w.  r.  sing,  corps  of  engineers. 

United  States  Engineer  Office, 
Chattanooga^  Tenn.^  January  24, 1885. 

General  :  In  compliance  with  General  Orders  No.  13,  Headquarters 
Corps  of  Engineers,  July  23, 1884, 1  have  the  honor  to  submit  the  fol- 
lowing report  relative  to  bridges,  booms,  etc.,  which  obstruct  naviga- 
tion in  the  Tennessee  and  Cumberland  rivers  and  their  navigable  tribu- 
taries : 

(1)  Under  the  supposition  that  pilots  and  steamboat-men  would, 
from  their  occupations  and  interests,  be  the  best  authorities  on  the  ob- 
structions met  with  in  navigating  th^se  rivers,  circular  letters  were  at 
an  early  day  addressed  to  a  considerable  number  of  the  most  prominent 
ones,  requesting  such  information  as  they  or  their  acquaintances  could 
furnish,  and  the  maps  and  records  of  this  office,  as  well  as  of  several 
railroad  offices,  have  been  consulted  for  the  purpose  of  obtaining  all 
available  data  relative  to  the  several  bridges  that  formed  the  subject  of 
investigation. 

From  the  information  thus  obtained  the  folio  wing  tabular  statement* 
has  been  made : 

•  •  •  •  •  •  • 

showing  the  location  of  the  bridges  and  such  facts  concerning  their 
structure  a«  could  be  collected  up  to  the  present  time. 

In  considering  the  question  as  to  whether  any  given  structure  is  an 
obstruction  to  navigation  within  the  meaning  of  the  act  of  Congre^ 
under  which  this  inquiry  is  made,  it  seems  proper  to  take  note  of  the 
fact  that  most,  if  not  all,  of  the  bridges  have  been  built  under  State 
laws,  while  Congress  either  approved  or  was  silent  on  the,  subject,  and 
this  fact,  in  view  of  the  recent  decision  of  the  Supreme  Court,  to  the 
effect  that.  Congress  being  silent.  State  action  must  be  held  legal,  would 
seem  to  call  for  a  very  conservative  course  in  regard  to  recommending 
the  removal  or  alteration  of  bridges,  except  in  cases  where  the  extent 
of  the  inconvenience  or  obstruction  to  navigation  is  so  great  as  to  leave 
no  doubt  as  to  the  justice  add  necessity  for  decisive  action. 

If  the  bridges  were  merely  projected,  instead  of  being  actual  struct- 
ures, it  is  not  probable  that  more  than  half  a  dozen  on  the  list  would 
be  approved  without  some  modification  of  plan  or  location,  but  under 
existing  circumstances  there  are  but  three  of  them  that  appear  to  de- 
mand attention  as  obstructions  within  the  meaning  of  the  law,  viz : 

First  The  Memphis  and  Charleston  Railroad  bridge  over  Tennessee 
River  at  Florence,  Ala.,  which  has  hitherto  been  at  the  head  of  navi- 
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gatiODy  bat  which  on  completion  of  the  Muscle  Shoals  Canal  will  be  a 
barner  to  navigation,  as  it  has  no  draw,  and  is  so  low  that  the  larger 
class  of  steam* boats  will  not  be  able  to  pass  even  by  lowering  their  pipes. 
This  bridge  is  on  a  mere  branch  road,  and  is  a  slender  stractare,  both 
as  to  masonry  and  irame,  and,  judging  from' the  extreme  care  with  which 
trains  are  run  over  it,  either  a  new  bridge  or  extensive  repairs  will  be 
needed  in  the  nearfntore. 

On  account  of  its  short  spans  and  location  with  reference  to  the  cur- 
rent, which  is  quite  strong  at  that  point,  two  of  the  piers  should  be  re- 
moved, and  a  single  pivot-pier  for  the  draw  substituted  for  them.  As 
the  bridge  carries  a  common  road  on  the  lower  chords  and  a  railroad 
on  the  upper,  a  two-story  draw  will  be  required,  and  I  would  respect- 
fiilly  recommend  that  the  company  be  requested  to  make  these  changes 
during  the  next  low- water  season.  The  probable  cost  of  the  necessary 
changes  to  this  bridge  would  doubtless  exceed  the  $15,000  limit,  aiid 
might  reach  $50,000. 

Second.  The  bridge  of  the  Nashville,  Chattanooga  and  Saint  Louis  Rail- 
road over  the  Tennessee  Kiver  at  Jobnsonville,  Tenn.,  is  a  serious  ob- 
struction, owing  to  the  faulty  location  and  construction  of  the  draw,  and 
serious  damage  has  resulted  to  passing  steam-boats,  one  or  more  having 
been  sunk  in  consequence.  The  foundations  of  the  draw-piers  having 
been  carelessly  put  in,  the  river  has  undermined  them,  and  to  prevent 
this  the  company  has  dumped  in  a  large  mass  of  loose  stone,  which  still 
farther  narrows  the  already  insufhcient  channel,  and  cause^troublesome 
sand-bars  to  form  below  the  bridge. 

I  would  respectfully  recommend  that  the  railroad  company  be  re- 
quested to  rebuild  this  draw  and  widen  it,  to  give  a  clear  width  of  125 
feet,  which,  in  connection  with  some  contemplated  work  on  the  improve- 
ment of  the  channel  at  that  point  by  the  United  States,  would  effectually 
dispose  of  this  obstruction. 

The  probable  cost  of  the  proposed  changes  to  the  bridge  would  be 
about  $30,000. 

Third.  The  bridge  of  the  Chesapeake,  Ohio  and  Southwestern  Kail- 
road  across  the  Tennessee  Biver  at  Gilbertsville,  Ky.,  is  also  a  serious 
obstruction,  chiefly  owing  to  the  fact  that  one  of  the  "  rest-piers"  for 
the  draw  has  fiallen  into  the  river,  and  the  other  is  located  too  near  the 
channel.  It  is  reported  that  the  draw  never  actually  rests  upon  this 
pier,  and,  unless  the  company  wishes  to  remove  and  rebuild  it  in  the 
proper  place,  I  would  respectfhlly  recommend  that  it  be  torn  down  and 
nsed,  with  the  remains  of  the  one  already  down,  for  building  wing-dams, 
or  otherwise,  m  connection  with  the  river  improvement,  making  no 
charge  against  the  railroad  company,  nor  allowing  them  anything  for 
the  stone,  in  case  they  decline  to  promptly  remove  them. 

Fourth.  The  bridge  across  the  Hiawassee  River  at  Charleston,  Tenn., 
owned  by  the  East  Tennessee,  Virginia  and  Georgia  Kailroad  Com* 
X>any,  has  no  draw,  and  is  so  low  that  none  but  the  smallest  steam-boats 
can  pass  under  when  there  is  sufficient  water  in  the  stream  for  a  good 
navigation. 

I  presume  the  law  would  compel  the  company  to  put  in  a  draw,  bat 
owing  to  the  small  amount  of  steam  navigation  necessary  for  commerce 
above  Charleston,  and  to  the  fact  that  a  draw  to  be  opened  perhaps  half 
a  dozen  times  a  year  would  be  nearly  as  great  an  inconvenience  and  pos- 
sible cause  of  accident  to  railway  travel  as  a  draw  on  some  stream  with 
a  hundred  times  the  commerce,  it  is  doubtful  whether  I  would  bo  jus- 
tified in  recommending  that  the  company  be  required  to  pvxt  \w  \x»  ^\^^ 
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oral  years,  which  in  a  negative  way  goes  to  show  that  there  is  no  great 
demand  for  a  draw.  These  remarks  apply  also  to  the  Lonisville  and 
Nashville  Railroad  Bridge  over  Red  River  at  Clarksville,  Tenn. 

Other  bridges,  notably  those  at  Bridgeport  and  Decatar,  Ala.,  have 
very  narrow  draws,  but,  for  reasons  already  stated,  I  do  not  feel  justi- 
fied in  recommending  their  alteration,  especially  as  they  are  both  new 
bridges,  and  the  work  of  enlarging  the  draws  wonld  be  oat  of  all  pro- 
portion to  the  advantage  gained. 

As  the  railroad  companies  owning  these  and  other  bridges  that  have 
narrow  or  badly  located  draws  will  doiibtless  constme  any  failure  to 
report  tliem  as  obstructions  under  the  law  into  an  approval  of  (be 
bridp;es  as  they  stand,  I  would  respectfally  suggest  that  the  owners  of 
all  the  bridircH  on  the  Tennessee  and  Onmberland  rivers  having  draws 
less  than  125  feet,  clear  width,  be  formally  notified  that  the  bridges 
are  obstructions,  and  that,  in  case  of  rebuilding  or  extensive  repairs, 
they  will  be  required  to  make  the  necessary  provisions  for  **  free  and 
safe  navigation." 

The  log  booms  near  Point  Burnside,  Kentucky,  in  the  forks  of  the 
Cumberland  River,  are  complained  of  by  raftsmen,  and  all  the  action 
needed  to  remove  these  obstructions  would  be  to  direct  the  owners  to 
take  them  away,  or,  at  least,  to  confine  them  to  one  side  of  the  stream 
and  remove  the  branch  that  crosses  the  channel. 

An  indirect  complaint  in  regard  to  these  booms  was  made  some  weeks 
a^o,  and  I  requested  that  interested  parties  would  forward  written  state- 
ments of  the  inconvenience  they  had  been  subjected  to,  but  no  reply 
has  been  received  as  yet. 

Another  drift-catching  boom  across  one  of  the  channels  in  the  Cum- 
berland River,  about  20  miles  above  Nashville,  has  been  complained  of, 
and  I  have  taken  steps  to  ascertain  the  exact  extent  of  the  obstruct iou, 
but  as  it  is  not  across  the  main  channel  I  am  inclined  to  think  that  it 
will  prove  an  advantage  to  navigation,  by  closing  one  chute  and  com- 
pelling steam-boats  to  take  the  same  course  at  all  times,  which  will  tend 
to  keep  the  channel  free  from  sand-bars. 


Very  respectfully,  your  obedient  servant. 


The  Chief  of  Engineers,  U.  S.  A. 


W.  R.  King, 
Major  of  Engineers. 


supplementary  report. 

United  States  Engineer  Office, 

ChatUmooga^  Tenn.^  February  3,  1885. 

General  :  Since  my  report  of  the  24th  ultimo  was  forwarded,  some 
additional  facts  relative  to  obstructions  by  bridges,  etc.,  have  been  re- 
ceived, and  I  would  respectfully  request  that  the  following  statement 
be  added  to,  and  made  part  of,  the  report  already  submitted : 

(1)  The  inclosed  tabular  statement  is  more  complete  than  theoue 
forwarded,  and  is  intended  to  supersede  it  in  the  report. 

(2)  A  recent  accident  at  the  Clarksville  Bridge,  on  the  Cumberland 
River,  has  moved  the  pilots  and  others  interested  in  the  navigation  of 
that  river  to  demand  tiiat  the  space  between  the  draw-piers  be  tilled  in 
by  a  solid  wall,  so  that  boats  may  rub  against  it  without  damage,  and 
that  a  pole  30  to  50  feet  high,  bearing  a  red  flag  by  day  and  a  red  lan- 
tern by  night,  sp  that  pilots  may  see  at  a  reasonable  (^stance  whether 
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the  draw  is  open,  be  erected  upon  the  draw-span.  This  request  seems 
reasonable,  and  as  the  cost  to  the  comx)aDy  would  not  be  very  great,  I 
would  respectfully  recommend  that  the  necessary  orders  be  giveu.  It 
may  be  that  cribs  of  timber  filled  with  stone  would  answer  as  well  as 
solid  stone-masonry,  and  the  cost  need  not  exceed  $5,000  or  $6,000. 

(3)  The  purchase  of  a  new  steam-boat  to  trade  on  the  Tennessee  Biver 
between  Chattanooga  and  the  head  of  Muscle  Shoals,  and  the  prospect 
of  the  completion  of  the  caual  around  the  shoals  at  an  early  day,  which 
will  bring  other  steamers  of  large  dimensions  into  these  waters,  seem 
to  demand  that  my  recommendation  relative  to  the  bridges  at  Decatur 
and  Bridgeport  should  bemodiAed,  and  I  would  respectf^ly  recommend 
that  the  Memphis  and  Charleston  and  l^ashville  and  Chattanooga  Rail- 
road companies  be  required  to  widen  the  draws  of  the  bridges  in  ques- 
tion within  the  the  next  eighteen  months,  so  that  there  shall  be  120  feet 
clear  space  available  for  navigation.  The  cost  would  probably  exceed 
$15,000  in  each  case,  but  to  make  a  close  estimate  would  require  data 
not  DOW  available. 

Very  respectfully,  your  obedient  servant, 

W.  R.  King, 
Major  of  Engineers. 

The  Chief  op  Engineers,  U.  S.  A. 


Tennessee  and  Cumberland  rit^rs  and  their  tributaries. 


Location  of  bridge. 

Owner  of  bridge. 

Knnber 
of  span*. 

Average 

length 

of  spaus 

available. 

Width  of 
draw. 

Height 

above 

low 

water. 

Height 

above 

high 

water. 

Tenneaaee  River  at— 
£jK>xyiIle,  Tenn 

1 
County 

8 

a 

10  deck, 

Ithro*. 

0 

6 

12 

17 

0 

6 
0 

3 

Fset. 

207 
160 
153 

200 
140 
1544 
100 

104 

175 
160 

180 
200 
200 
200 
150 

Feet. 

None 

None 

None 

125 
06i 
53| 
None 

♦97 

08 
100 

None 

None .    ... 
106 
90 
93  at  low 
and  120  at 
high  wa- 
ter. 

Feet. 
02.6 
7o 

04 

36| 
S2| 
33l 

47 

Feet. 
19 

KnoxTille.'  Tenn — 
London.  Tenn. 

Chattanooga.  Ttnn . . 

£.  T.,  Va.  andOa.  R.  R  .. 
B.  T.,  Va.  and  Ga.  R.  R  .. 

20i 
10| 

Bridgeport,  Ala 

K.andC.  R.R 

Decatnr,  Ala 

M.  andC.  R.R 

3  1 

Florence,  Ala 

Johnaonville,  Tenn 
Danville,  Tenn 

M.  and  C.  R.  R.,  and  car* 

riage. 
N.  C.  and  Saint  Loois  and 

N.  andC.R.R. 
L.  and  N.  R.R 

n 

6Ubert«ville.Ky.... 

Cumberland  River  at— 

Bnmside,  Ky 

NatthviUe,  Tenn 

Chesapeake,  Ohio  and  S. 
W.  R.R. 

66.3 

125 
02 
06.6 
72 
65 

0.6 

City 

37 

Nashville,  Tenn 

L.  andN.R.R 

2 
2 

3 

• 

ClarksviUe,  Tenn... 

L.andN.  R.  U 

Eureka,  Ky 

Holflton  River,  atStraw- 

Chesa^ake,  Ohio  and  8. 
W.  R.  R. 

E.  T.,  Va.  and  Oa.  R.  R.. 

berrv  Plains 
French  Broad  River,  at 

B.  T.,  Va.  and  6a.  R.  R. 

(branch.) 
E.  T.,  Va.  and  Gft.  R.  R. . 

E.  T.,  Va.  and  Oa.  R.  R. 

(branch.) 
L. and  17. R. R  •.•■•....... 

Leadvale,  Tenn. 
Hiawasaee     Rtver,    at 

CJharleeton,  Tenn. 
Clinch  River,  at   Clin- 

3 
2 

120 
150 

--• 

36 
50 

ton,  Tenn. 
Dock  River,  at  Colom- 

• 

bia,  Tenn. 
Red  River,  at  Clarka- 

L.andN.R.R 

« 

vllle,  Tenn. 

1 

Boom  aorosa  south  fork  of  Camberland  River,  at  Bumside,  Ky..  for  catching  logs. 
Boom  acrosa  Camberland  River,  at  Bnmside,  Ky.,  for  catching  logs. 

♦Pilot  Lonla  Pell  gives  84  feet,  and  Jas.  Till  and  Sam.  Brirtcoe  give  80  feet~-25  feet  of  rinrapsSO 
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REPORT  OF  LIEUTENANTCOLONEL  WILLIAM  E.  MERRILL.  CORPS  OP 

ENGINEERS. 

UNITED  States  Engineer  Ofpiob, 

Cincinnati^  Ohio^' February  5j  1885. 

General:  Iq  accordance  with  instmctiODS  contained  in  General 
Orders  No.  13,  Headquarters  Corps  of  Engineers,  Washington,  July  23, 
1884, 1  have  the  honor  to  submit  the  following  report: 

The  subjects  on  which  I  am  required  to  report  are  the  following : 

•  •••••  • 

(2)  Whether  any  bridges,  oausoways,  or  straotares  now  erected  or  in  process  of  eree- 
tion  do  or  will  interfere  with  free  and  safe  navigation,  and,  if  they  do  or  will  so  inter- 
fere, to  report  the  best  mode  of  altering  or  constrncting  snch  bridges,  or  causeways, 
80  as  to  prevent  any  such  obstmctions. 

There  are  many  such  cases  in  this  district,  and  I  will  answer  this 
query  In  detail.  It  is  necessary  to  premise  that  the  rivers  under  my 
charge  are  the  Ohio,  the  Monongahela,  the  Allegheny,  and  the  lowe^ 
end  of  the  Muskingum. 

My  remarks  will  be  limited  to  "  bridges,''  as  there  are  no  <^  cause- 
ways'' or  '*  structures  "  to  be  reported. 

bridges  oyer  the  OHIO  RIYBR. 

These  bridges  have  been  an  object  of  care  and  legislation  by  the  Gen- 
eral Government  ever  since  the  first  one  was  built,  and  the  only  cases 
in  which  interference  is  now  necessary  are  those  in  which  bridge  com- 
panies have  failed  to  comply  with  the  recommendations  of  the  Boards 
of  Engineers  who  examined  and  reported  on  the  plans  prior  to  their 
erection. 


BRIDGES  oyer  THE  MONONGAHELA  RIVER. 

The  following  table  gives  a  statement  of  all  the  bridges  over  so  much 
of  the  Monongahela  River  as  is  now  navigable: 


Place  and  clasa  of  bridge. 


Point,  hichway 

Smltblit-iit  Btiect.  highway 

P.,  C.  and  T.  L.  R.  It 

Teuth  street,  highway 

B.andO.R.R.  (Glenwood) 

P.,  M(  K.  nnd  Y.  R.  R.  (Homestead). 

P.R,  U.  (Port  Penv) 

P,,  McK.  ftud  Y.  li.  R.  (McKeesport) 

MonoDorahelaCitv,  hij^^ay , 

O.  and  B.  S.  L.  R.  R.  (Greontield) 

P.R.  R.  (RfMisfone) , 

Brownsville,  hishway 

MorgantowD,  highway 


► 

o 

Channel-spall. 

U 

i 

p 

^  08 

O-N 

c  o 

P. 

If. 
Ill 

ja 

at 
ee 

• 

e 

• 

o 

tear 
above 

water. 

Q 

^ 

o 

O 

Miles. 

Feet. 

Feet. 

0 

1 

780 

73.3 

0.8 

2 

844 

&5 

1.0 

6 

247.4 

63 

1.3 

a 

195 

64 

6.0 

8 

C104 
U84 

69J 
675 

8.0 

6 

250 

54 

11.8 

0 

253 

57 

15.5 

6 

221 

40 

32.5 

4 

216 

33 

62.0 

4 

238 

62 

56.0 

4 

262 

40 

57.8 

3 

218 

41.6 

102.0 

1 

606 

45.7 

Name  of  pool  in  which  located. 


DaTis  Island  Dam. 
Do. 
Do. 
Do. 


No.  1,  Monongahela  Bivei. 

Do. 
Do. 
In  No.   2,    Monongahela    Biver, 

over  month  of  Yonghiogheny. 
No.  3,  Monongahela  River,  bamt 
No.  4,   Monongahela  RiTN*   fna- 
finished.) 

Na  4,  Monongahela  BItok 
Do. 

No.  9,  Monongahela  Bivor. 
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Of  the  bridges  incladed  in  this  table,  one  of  the  two  lowest  is  the  one 
at  McKeesport,  over  the  month  of  the  YoughiogHeny.  In  view  of  the 
fact  that  there  is  now  no  navigation  on  this  stream,  except  such  as  is 
afforded  near  its  month  by  backwater  from  Dam  No.  2,  on  the  Mouou- 
gahela,  ii  does  not  seem  necessary  to  take  any  action  towards  having 
this  bridge  raised,  bat  such  raising  woald  become  a  necessity  in^  case 
the  locks  and  dams  that  once  existed  on  the  Yonghiogheny  were  ever 
rebnilt. 

The  new  bridge  at  Bedstone  and  old  National  Road  Bridge  at  Browns- 
ville are  now  the  chief  obstructions  on  the  Mpnongahela,  as  far  as  head- 
room is  concerned,  althongh  the  bridge  at  Monongahela  City  (now 
bnrot)  was  formerly  even  more  objectionable.  I  would  Recommend  that 
the  standard  height  of  bddges  on  the  Monongahela  be  fixed  at  45  feet 
above  pool-level,  and  that  the  bridges  at  Brownsville  and  Redstone,  and 
that  at  Monongahela  City  (in  case  it  shall  be  rebuilt)  be  required  to 
conform  to  this  regulation. 

No  change  seems  necessary  in  the  widths  of  existing  channel-spans, 
but  in  future  no  channel-span  should  give  less  than  250  feet  in  the  clear, 
and  a  law  to  that  effect  is  recommended. 

At  the  Pan  Handle  Bailroad  Bridge,  in  Pittsburgh,  the  channel-span 
is  partly  closed  by  heaps  of  refuse  thrown  out  from  the  right  bank,  and 
the  passage  has  become  dangerous.  The  channel-span  is  the  only 
*^ through "  span  in  this  bridge,  all  the  other  spans  being  "deck."  I 
would  recommend  that  the  railroad  company  be  required  to  transform 
the  span  adjoining  the  channel-span  on  the  south  from  a  "  deck  "  to  a 
^*  through"  span,  so  that  boats  can  have  a  second  space  under  which  to 
pass. 

At  the  Tenth  Street  highway  bridge  the  passage  is  endangered  by  piles 
of  rubbish  projecting  from  the  right  bank,  so  that  it  is  dangerous  to  run 
this  span  at  high  water.  If  these  piles  are  on  ground  belonging  to  the 
bridge  corporation,  the  latter  should  be  compelled  to  remove  them,  and 
to  take  measures  to  prevent  their  reformation  in  future.  If  oi^  ground 
DOt  belonging  to  the  corporation,  the  latter  can  not  be  held  liable,  and 
the  matter  falls  outside  of  the  scope  of  this  report. 

At  Monongahela  Oity  the  lefb  pier  is  directly  in  the  channel,  and 
should  be  removed,  whether  the  bridge  is  rebuilt  or  not. 

ST7MMABY. 

The  bridges  on  the  Monongahela  which  require  modification,  as  stated 
above,  are,  therefore,  (1)  the  Pan  Handle  Bailroad  Bridge  at  Pitts- 
burgh, (2)  the  Monongahela  City  Bridge,  (3)  the  Redstone  Bridge,  (4)  the 
Brownsville  Bridge;  and  the  channel-span  of  the  Tenth  Street  Bridge 
needs  restoration  to  its  normal  width. 


BBmOES  OVER  THE  ALLEGHENY  BIVEB. 

The  following  table,  prepared  by  Mr.  I.  V.  Hoag,  jr.,  assistant  en- 
gineer in  charge  of  Government  work  on  the  Allegheny  River,  shows 
the  existing  bridges  over  the  Allegheny  between  Glean  and  Pittsburgh. 
When  a*  appears  the  figures  given  are  estimated.  Where  bridges  are 
reported  as  under  reconstruction,  the  future  heights  and  widths  are 
given  in  the  table. 
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Bridges  ov^  dlleghenjf  Biver  hetween  PitUhurgh  and  OImh. 


Place  ftDd  class  of  bridge. 


Union,  biffljway 

Sixth  stri'ff,  lii^liway 

Nortli  Aide  (Sevcptb  istreet)  high- 
way. 

Ninth  street,  highwavT 

P.  F.  W.  an«l  C,  railroad 

Sixt»'enth  street,  hlj^hway 

Pittsbuigh  Junction  Railroad 
<Thirtv-third  street.) 

Forty-third  Htreet,  highway 

Sharpslmrgh,  hiirliway 

Frcoport.  railro:Ml 

Kittauuing.  l!i<;liway    

Braily's  13<'nd,  highway' 

Parlier,  Inghway 

Foxburgh,  railroad  and  highway. 


Embenton,  highway* 

Big  Rock,  highway 

Franklin,  highway 

Oil  City,  highway 

Oil  City,  highway' 

Allegheny  Yalley  Railroad 

Tioneata,  highway* 

Hickory,  highway 

Tidionte,  highway 

Pliiladolphia  and  Erie  Railroad  .. 

Warren,  highwav 

B.,  N.  Y.  and  P.  Railroad 

Glade  Rnn,  highwav 

B..N.  Y.  and  V.  Railroad 

Onovillo.  highway* 

Quaker  Bridgo,  liinhway 

Red  HoiiHe,  high  way  *  

West  Sahimauca.  highway 

B.,  N.  Y.  and  P.  Railroad 

Salamanca,  highway' 

South  CaiTolton,  highway 

Tuna  Creek,  Uigliway  * 

Erie  R.  R.,  Bradford  Branch  ». . . 
Rochester  and  Pittsburgh  R.  R.. 

Allegheny,  liighway 

B.,  N.  Y.  and  P.  Railroad 

B.,  N.  Y.  and  P-  liailroad  >» 

Oleau,  highway ^ 


I. 


MiUa. 
0 

0.5 
0.0 

0.7 
0.9 
L3 

1 2. 65 

3.4 
5.3 
20.6 
i4.9 
69.5 
83.1 
86 


89.6 
122 
123.1 
130.  2 
130.4 

130.6 

150.6 

156.8* 

165.3 

187.1 

187.7 

188. 3* 

190.8* 

197.  8* 

212.4* 

218.2 

224 

230 

231. 1* 

231.8 

237.  8* 

239.9 

240.3 

240.3 

250.6 

251.4* 

253. 7 

255 


t 

i 

«M 

1 

o 

d 

H 

^ 

JW(. 

1,060 

6 

1.036 

4 

1,080 

4 

1,044 

6 

1.167 

0 

840 

4 

841.4 

4 

080 

4 

005 

5 

795 

5 

900 

6 

750 

4 

790 

4 

530.7 

3 

456 

2 

700 

4 

711 

4 

700 

3 

1,100 

6 

450 

3 

435 

4 

646 

4 

536 

2 

450 

3 

452 

1 

526 

3 

568 

4 

634 

4 

505 

7 

300 

4 

375 

3 

643 

4 

394 

8 

400 

3 

280 

6 

274 

2 

192 

1 

203 

1 

400 

4 

329 

2 

3tH) 

3 

240 

3 

9*S 


s 


3 


Feet. 
212 
346 
330 

209 

152 

210 
(210. 
>250 

244 

181 

185 

180 

200 

197 

176.0 


228 
176 
175 
500 
200 

150 

120 

161.6 

268 

150 

452 

175 

143 

158.5 

82 

75 
125 
118 
146 
1331 

84 
137 
203 
203 
100 
164.5 
100 

8Q 


8^ 

«  o 
a  o 

« « ^ 


Fett 
40 
37 
40.5 

30 
38 
80 

\- 

37 

38 

38 

S2.7 

35.7 

34.5 

35.3 


SO 

27 

31.5 

41 

83 

20 

25.5 
24.1 
27.8 

ia6 

24.4 

18* 

10.8 

22* 

13* 

17.6 

20 

20 

22.6* 

15 

n* 

28 

13» 

15* 

10.4 

16* 

20 

1&6 


Chanuster  of  Btraetim. 


Wooden  iniM,  witharek. 

Sa«peDftion. 

Stinened  saspensicaL 

Covered,  wooden  nivli. 
Iron  Utiice  tmM. 
Cuvered,  wooden  anh. 

Open,  iron  tnua. 

Covered,  wooden  troM. 
Open,  iron  tmes. 
Deeked,  woodcmnich. 
Iron  bow-string  girder. 
Howe  tmis,  wood. 
Iron  bow-Btrinx  girder. 
Howe    trass,    wood, 

"ihrongh"  for   highway, 

"decked*' for  railroad. 
Open,  iron  tmss. 
Wooden  truss,  new  (1870). 
Open,  wood  and  iron  trass. 
Saspension. 
Open,  iron  trasa,  with  eav- 

ered  sidewalks. 
Open,  wood  tmss  and  arch 

(rebaUtinl883). 
Iron  bow-string  grinder. 
Howe  truss,  wood  (18S3). 
Sospenalon. 
Covered,  wooden  tmss. 
SospMision. 

Howe  tmss,  wood  (1882). 
Da 
Do. 
Snspension  (1884). 
Wood,  Queen  tmss. 
Open,  iron  tmss  (18U). 
Open,  iron  tmss. 
Howe  trass,  wood  (1883). 
Parabolic  trass,  iron  (1883). 
Wooden  trass  (1883). 
Open,  iroD  tmss. 
Open,  iron  tmss  (1883). 
Open,  iron  tmsa  (1882). 
Iron  bow-string  girder. 
Howe  truss;  wood  (1883). 
Howe  trass,  wood. 
Irtm  trass. 


*  Super«trncturo  gone,  but  the  piora  still  remain. 

*  Destroyed  bv  ice  in  Febmury,  1883.    Rebuilt  same  year,  at  an  increased  b^ght  of  5  feet. 
■  In  procoHs  of*  roconstruction  at  an  increased  height  of  4  feet. 

*  During  1H84  ono  span  of  this  structure  was  taken  down  and  a  new  span  erected  on  the  origlB** 
piers,  and  at  the  original  elevation. 

•Tlio  constnictiou  of  this  bridge  is  very  primitive,  consisting  simply  of  two  2-inob  wire  rop«* 
passing  over  piling  driven  into  the  bed  of  the  river,  from  which  is  suspended  a  very  cheaply  eo^* 
structpd  floor.  ' 

*Tliis  is  a  combination  bridge  of  throe  spans.    One  span  fell  in  1880,  a  second  was  carried  aW^ 
by  hiu;h  wat^^r  in  thi«  sprinir  of  1H81,  and  the  third  was  t.iken  down  and  a  new  straotaro  was  erect^^i 
Theclear  width  of  chaunoi  has  been  reduced  7  feet,  and  the  height  above  low  water  has  been  redn^ 
1  foot. 

(7)  In  1883  the  superstrnoture  of  this  bridge  was  taken  down,  and  anew  <me  was erectt4 cm  Uie b^—  !_ 
piers,  having  an  intniiased  length  of  channel-span  of  48jt  feet,  and  a  decrease  of  4.2  feet  in  the  heights 
the  clear  over  th(>  channel. 

(8)  The  snporHtructure.  originally  a  Queen  truss,  of  wood,  is  at  present  being  removed,  andaia^ 
one  in  in  procesa  of  constnietion,  having  an  increa?*o  in  length  of  channel-span  of  33  feet. 

(9)  The  Huperftlructuro  wan  originally  a  wooden  Uowe  truss,  which  was  taken  down  in  1883;  andaiv^  « 
one  wiia  en>cted,  having  an  increa.scd  length  of  7  feet  and  a  decrease  in  height  over  the  channel  of   ■-' 
feet. 

(10)  In  procena  of  reconstruction,  without  change  in  height  or  channel-span. 
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It  is  undeniable  that  steam-boat  commerce  on  the  Allegheny  has  been 
almost  destroyed  by  low  bridges.  Formerly  there  was  a  valaablo  river 
trade  between  Oil  City  and  Pittsburgh,  but  the  great  danger  and  diffi- 
culty of  making  a  trip  under  present  conditions  has  acted  as  an  em- 
bargo, and  the  stoam-boat  interest  on  the  Allegheny  is  practically  ex- 
tinguished. 

In  my  judgment  this  river  commerce  has  been  illegally  destroyed, 
and  pnblic  interest  requires  that  so  magnificent  a  stream  as  the  Alle- 
gheny should  be  i^stored  to  commerce.  Since  1879  the  United  States 
lias  expended,  under  my  direction,  $105,000  in  improving  the  naviga- 
tion of  this  river,  and  Congress  by  its  appropriations  has  classed  the 
Allegheny  among  the  navigable  rivers  of  the  United  States.  As  such, 
navigators  have  a  right  to  demand  that  existing  artificial  obstructions 
should  be  removed. 

The  trade  on  this  river  which  should  be  restored  is  the  towing  trade, 
as  there  is  no  probability  of  any  future  passenger  traffic.  A  large  busi- 
ness could  be  developed  in  towing  barges  laden  with  oil  in  bulk,  coal, 
limestone,  staves,  building  stone,  sand,  gravel,  and  generally  with  all 
heavy  products  which  Railroads  can  not  afford  to  handle. 

Every  consideration  of  equity  requires  that  the  same  protection  should 
be  extended  to  the  river  commerce  of  the  Allegheny  as  is  now  granted 
to  similar  commerce  on  the  Monongahela.  1  would,  therefore,  recom- 
mend for  the  Allegheny,  as  I  have  done  for  the  Monongahela,  a  head- 
room of  45  feet  and  a  minimum  channel-space  of  250  feet  in  the  clear. 
These  conditions,  however,  should  only  apply  on  the  river  below  Oil 
City.  Above  Oil  City  it  is  not  now  necessary  to  provide  for  steam-boats, 
although  their  wants  will  have  to  be  considered  whenever  the  Alle- 
gheny is  locked  and  dammed,  a  condition  which  is  not  impending  at  this 
present  although  it  may  fairly  be  expected  in  the  future.  There  is  a 
necessity  however,  of  providing  for  the  safety  of  rafts  and  raftsmen, 
by  requiring  channel-spans  to  have  a  minimum  width  of  200  feet  and  a 
height  of  not  less  than  10  feet  above  high  water. 

The  Union  Bridge,  at  the  mouth  of  the  Allegheny,  was  built  in  1874, 
and  the  effect  of  its  construction  was  to  destroy  the  ship-building  aud 
repairing  interest  on  the  Allegheny  River  below  the  Sixth  Street  Bridge. 
For  a  full  reiwrt  on  this  bridge,  I  would  refer  to  the  Annual  Rei)ort  of 
the  Chief  of  Engineers,  1875,  Part  II,  page  684.  In  that  report  I  recom- 
mended that  this  bridge  should  be  required  to  provide  a  draw-span 
giving  two  clear  openings  of  120  feet.  The  other  alternative  is  to  re- 
quire the  superstructure  to  be  raised  to  the  same  height  as  that  of  its 
immediate  neighbor,  the  Point  Bridge,  which  spans  the  Monougarhela  at 
its  mouth.  The  clear  height  under  the  last-named  bridge,  measured  to 
the  surface  of  the  pool  of  the  Davis  Island  Dam,  is  73  feet. 

I  would  therefore  recommend  that  the  owners  of  the  Union  Bridge 
be  required  by  proper  legislation  to  change  their  bridge  so  as  to  make 
it  conform  to  either  of  the  two  plans  herein  outlined. 

SXJMMABY. 

I  recommend  that  all  bridges  over  the  Allegheny  River  between 
Pittsburgh  and  Oil  City  (except  the  Union  Bridge)  be  required  to  have 
a  channel-span  giving  a  clear  width  between  piers  of  250  feet  and  a 
clear  height  above  low  water  of  45  feet,  and  that  all  bridges  between 
Oil  City  and  Olean  be  required  to  have  a  channel  space  giving  a  clear 
Tndtb  between  piers  of  200  feet  and  a  clear  height  of  10  feet  above  high 
irater.  The  Union  Bridge  across  the  mouth  of  the  Allegheny  should 
give  a  clear  height  above  the  pool  of  the  Davis  Island  Dam  of  73  feet, 
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or  else  should  be  provided  with  a  draw  giving  two  clear  openings  of  120 
feet  each. 

If  these  recommendations  are  carried  into  effect,  every  bridge  on  the 
river  will  reqaire  raising  except  the  highway  bridges  at  Tionesta  and 
Tidioute.  The  suspension  bridge  at  Warren  should  also  be  excepted, 
as  it  is  only  a  few  inches  too  low.  I  think  that  the  proposed  require- 
ment as  to  height  should  be  enforced,  as  it  is  comparatively  easy  to 
jack  up  and  underpin  a  bridge,  and  deficiency  in  height  is  the  most 
serious  possible  defect  in  the  relations  of  a  bridge  to  navigation. 

As  all  of  the  bridges  on  the  Allegheny  have  been  bnilt  under  State 
law,  which  contained  no  precise  requirement  as  to  width  of  channel 
space,  I  would  recommend  that  no  action  be  taken  against  any  bridge 
between  Pittsburgh  and  Oil  City  that  gives  a  channel  space  of  200  feet, 
or  against  any  bridge  between  Oil  City  and  Olean  which  gives  a  chan- 
nel space  of  150  feet. 

The  bridges  therefore  that,  under  this  recommendation,  would  be  re- 
quired to  widen  their  channel-spans  are  reduced  to  the  following :  Pitts- 
burgh, Fort  Wayne  and  Chicago  Bailroad,  at  Pittsburgh ;  Sharpsburgb, 
highway;  FreeportSailroad;  Kittanning,  highway ;  Parker,  highway; 
Foxburgh  Bailroad  and  highway;  Big  Bock,  highway ;  Franklin,  high- 
way; Allegheny  Valley  Bailroad,  at  Oil  City;  Tionesta,  highway; 
Glade  Bun,  highway;  Salamanca,  highway;  South  Carrollton,  highway: 
Tuna  Creek,  highway ;  Allegheny,  highway ;  Bufftdo,  New  York  and 
and  Philadelphia  Bailroad;  Olean,  highway. 

BRIDGE  AT  MOUTH  OF  MUSKINOUH  RIVER. 

The  Baltimore  and  Ohio  Bailroad  Bridge  spanning  this  river  near  its 
month  has  no  draw  on  the  side  where  the  United  States  is  building  a 
large  lock,  for  the  purpose  of  enabling  steam  boats  and  barges  to  enter 
Pool  No.  1  of  the  Muskingum  Biver  for  safety  from  ice  in  the  Ohio. 

This  draw  is  not  now  necessary,  but  it  will  become  so  when  the  lock 
in  question  is  completed  and  the  State  lock  on  the  Hatmar  side  is  re- 
moved. The  draw  should  be  so  built  that  the  free  space  between  the 
pivot-pier  and  the  present  eastern  abutment  of  the  bridge  would  not  be 
less  than  80  feet. 

•  •••••• 

Bespectfully  submitted. 

Wm.  E.  Merrill, 
Brig.  Gen.  John  Newton,  Lieut  Col.  of  Engineers, 

»        Chief  of  Engineers^  U.  8,  A. 


REPORT   OP   lieutenant   COLONEL   WlLLIAJSi   P.    ORAIGHILL,   CORPS 

of  engineers.   , 

United  States  Engineer  Office, 

Baltimore^  Md.,  October  30, 1884. 

General  :  In  compliance  with  the  instructions  of  General  Orders,  No. 
13,  July  23, 1884,  Headquarters  Corps  of  Engineers,  I  have  the  honor  to 
submit  the  following  "  final  report  ^  on  the  subject  therein  referred  to: 

ELK  RIVER,  WEST  VIRGINIA. 

The  old  lock  and  dam  near  Charleston^  West  Virginia. — ^In  the  Annual 
Beport  of  the  Chief  of  Engineers  for  1876  page  167,  Part  II,  it  is 
stated;  <^A  poor  dam  and  lock,  badly  located,  have  been  built  about  2^ 


, -w    ..^    ,_  .      .  _.    .  .      ^^^^-^-^-  /*"^»i«<«»  !.•••♦*«*•  J*""  W«»'^* 


APPENDIX   WW — BRIDGING  NAVIGABLE   WATERS.         2571 

miles  above  Charleston,  under  State  authority ;  these  should  bo  re- 
moved.'' Reference  may  also  be  made  to  my  report  and  that  of  Cap- 
tain  Bu£fuer  to  me,  and  the  letters  and  indorsements  published  there- 
with, in  the  Annual  Report  of  the  Chief  of  Engineers  for  1882,  pages 
d31  to  934,  Part  I.  The  legal  status  of  the  work,  or  the  authority  under 
which  it  was  built,  is  shown  by  the  papers  referred  to. 

By  the  decree  of  the  circuit  court  in  an  action  for  debt  against  the 
Elk  River  Navigation  Company,  in  which  the  State  Bank  of  West 
Virginia  of  Charleston  was  plaintiff,  the  property  and  franchise  of  the 
company  W€ire  sold  October  14,  1880.  The  purchasers  wore  Andrew 
Brockerhoff,  J.  D.  Cameron,  Jacob  Tome,  Moses  Thompson,  and  John 
I.  Thompson,  all  of  Pennsylvania. 

An  indictment  against  the  company  for  obstructing  the  navigation  of 
Elk  River  has  been  pending  for  several  years,  but  the  authorities  have, 
on  account  of  the  absence  of  representatives  in  this  State,  never  been 
able,  as  alleged,  to  serve  process,  and  nothing  at  law  has  ever  really 
been  done. 

The  lock  was  so  miserably  constructed  that  it  was  out  of  order  and 
Gould  not  be  worked  a  great  deal  of  the  time  from  the  first.  In  Sep- 
tember, 1881,  navigation  having  been  entirely  interrupted  by  it  for 
some  months^  a  force  of  men — ^it  is  commonly  referred  to  as  a  ^^  mob  " — 
cat  a  sluice  through  the  dam.  This  sluice  is  now  about  70  feet  wide, 
and  has  cut  out  down  to  or  below  the  bed  of  the  river.  Canoes,  bateaux, 
rafts  and  logs,  and  small  steamers,  in  navigable  stages,  pass  through 
it.  It  is  still  too  narrow  for  certain  stages  of  water,  and  at  least  75  feet 
more  of  the  old  dam  should  be  removed.  There  is  also  a  high  bar  just 
below  the  dam,  formed  mainly  by  material  (mostly  large  stone)  from  the 
dam.    This  should  also  be  removed. 

The  lock  and  dam  is  a  complete  ruin,  and  will  never  be  repaired,  it  is 
supposed.  It  appears  to  be  a  clear  case  of  abandonment  on  the  part  of 
the  owners. 

Elk  River  Boom,^^  The  Elk  River  Boom  Company,^  the  present  own- 
ers of  the  boom  located  about  3^  miles  above  the  mouth  of  the  river, 
are  the  successors  of  "The  Elk  River  Land  Improvement,  Manufactur- 
ing, and  Booniing  Company,^  incorporated  by  act  of  legislature  passed 
February  27,  1869.    Section  3  of  the  act  reads  as  follows  : 

The  said  corporation  are  authorized  and  empowered  to  erect  and  maintain  on  Ellt 
River,  at  any  point  or  points  between  its  confluence  with  tbe  Great  Kanawha  River,  at 
the  city  of  Charleston  and  village  of  Sutton,  in  Braxton  County,  such  boom  or  booms, 
with  or  vrithont  piers,  as  may  bo  necessary  for  tho  purpose  of  stopping  and  securing 
logs,  masta,  spars,  and  other  timber,  and  to  erect  such  piers  and  side,  branch,  or  sheer- 
booms  on  said  river,  or  any  of  its  tributaries  between  tho  points  above  mentioned,  as 
may  be  neee6sar;jr  for  that  purpose;  and  also  to  erect  and  maintain  branch  or  sheer- 
booms  at  any  point  or  points  on  the  Elk  River  as  far  up  said  river  as  the  mouth  of  tho 
Holly,  one  of  the  tributaries  thereof,  and  shall  have  exclusive  privileges,  provided  that 
said  booms  be  so  constructed  as  to  admit  the  safe  passage  of  rafts  and  boats,  and  not 
prevent  the  navigation  of  said  river  or  tributaries. 

As  the  result  a  suit  against  the  original  company,  wherein  Robert 
M.  Given  was  complainant,  and  of  another  wherein  0.  D.  Copen  was 
complainant,  the  franchise  and  property  of  the  company  were  sold  by 
order  of  court,  and  at  the  November  term,  1878,  the  United  States  dis- 
trict court  approved  the  sale,  and  decreed  that  Mr.  William  A.  Quarrier, 
as  special  commissioner,  should  convey  the  same  to  the  purchasers, 
William  A.  Bradford,  of  Charleston,  W.  Va.,  and  others  associated  with 
him,  under  the  corporate  name  of  the  Elk  River  Boom  Company. 

The  boom  has  been  and  is  still  considered  by  a  considerable  number 
of  citizens  of  Elk  River,  lumber-men,  etc.,  an  obstruction  to  navigation, 
and  an  indictment  was  found  against  the  present  company  in  March, 
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1884.  The  case  was  tried  here  before  the  circuit  [State]  coart  iu  June 
last,  but  the  jury  failed  to  agree.  It  will  be  tried  again  soon,  probably 
at  the  next  term  of  the  court. 

The  boom  at  present  consists  of  one  abutment  and  thirteen  timb«3r  and 
stone  cribs,  each  about  20  by  40  feet  in  plan  and  23  feet  high,  starting 
irom  the  left  bank  and  extending  up  the  river  about  2,000  feet.  The 
river  here  at  ordinary  boating  or  rafting  stages  is  al>ont  290  feet  wide. 
The  opening  left  for  the  passage  of  craft  between  the  right  bank  and  the 
boom-cribs  is,  at  a  5foot  stage,  at  the  head  or  narrow  part,  about  85 
feet  in  width,  about  200  feet  of  the  river  at  this  stage  beitig  occupied 
by  the  cribs  and  boom. 

The  principal  complaints  made  against  the  boom  are: 

(1)  The  difficulty  of  entering  or  getting  over  into  this  passage,  the  di- 
rection of  the  current  being  such,  it  is  claimed,  caused  by  a  bend  in  the 
river  above,  as  to  make  it  difficult  in  high  stages  to  keep  from  running 
into  the  boom  or  against  the  upper  crib. 

(2)  The  tendency  of  the  passage  to  fill  up  with  deposit,  sand,  etc. 

The  company  has  recently  done  some  dredging  in  and  above  the  pas- 
sage, but  the  opponents  of  the  boom  claim  that  this  will  soon  fill  np 
again. 

The  boom,  it  will  be  remembered,  is  about  1  mile  above  the  old  lock 
and  dam.  It  appears  there  was  little  or  no  complaint  about  the  boom 
as  regards  navigation  when  the  pool  was  full,  or  before  the  cutting  of 
the  dam.  Both  of  these  works,  though  under  the  name  of  difierent 
companies,  were  during  construction  and  for  some  time  afterwards 
owned,  in  part  at  least,  by  the  same  men,  and  were  practically  under 
one  management.  At  present,  d^  shown  above,  the  interests  and  owner- 
ship of  the  lock  and  dam  and  of  the  boom  are  entirely  distinct. 

Low  grist  and  saw-mill  dams  in  the  upper  part  of  the  river. — In  my  re- 
port dated  January  21, 1880,  and  that  of  Captain  Turtle  to  me  of  De- 
cember 16, 1879  (Report  of  Chief  of  Engineers  for  1880,  pages  691,  692, 
Part  I),  reference  is  made  to  these  dams.  Captain, Ruffner  in  his  reiwrt 
dated  June  14, 1881  (Reportof  Chief  of  Engineers,  1881,  page  917,  Part 
I),  also  refers  to  them.  Nothing  has  yet  been  done  towards  having  them 
removed. 

There  are  now  between  Braxton  Court-House  (Sutton)  and  the  mouth 
of  the  river  eleven  mill-dams.  From  the  best  information  I  can  gat  her, 
but  five  of  them,  viz,  Huffman's,  Frame's,  Birch  River,  Duck  Creek, 
and  Ashley's,  are  considered  anything  like  serious  obstructions,  the  two 
first  mentioned  being  by  far  the  worst,  and  forming  really  serious  im- 
pediments to  navigation. 

The  remaining  six  are  either  wing-dams,  not  materially  obstructing 
the  channel,  or  are  built  so  low  as  not  to  be  troublesome  in  log  or  boat- 
ing stages. 

It  appears  that  these  dams  are  built  under  State  charters  or  by  au- 
thority granted  by  the  county  courts.  It  is  conceded  that  the  courts 
have  no  right  to  grant  privileges  of  this  kind  that  would  interfere  at 
all  with  the  navigation  of  the  river.  Up  to  this  time  there  has  been 
very  little  legal  complaint  against  any  of  these  dams,  and,  so  far  as  I 
am  informed,  no  effort  worthy  of  notice  has  ever  been  made  to  get  any 
of  them  removed  or  modified  to  conform  to  charters. 

BRIDGES. 

There  are  two  bridges  across  Elk  River  at  Charleston,  one  wagon  and 
one  railroad  bridge.  There  has  never  been  any  complaint  made,  so  far 
as  I  am  informed,  of  either  of  these  bridges  as  interfering  with  naviga- 
tion.   Both  are  loicerj  however^  than  they  should  be,  particularly  in 
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view  of  the  probabilities  of  fatare  DaTigation  and  conditions,  and  it 
seems  proper  to  refer  to  them  in  this  report. 

Swtpension  i^wagon)  Bridge, — ^The  first  above  the  month  of  the  river  is 
the  wagon  bridge,  a  wire  suspension,  built  by  a  company  incorporated 
by  act  of  the  assembly  of  Virginia,  passed  Marc^  27,  1848.  Section  5 
of  the  act  requires  the  bridge  to  be  ^*  so  located  and  constructed  as  not 
to  injure  or  impede  the  navigation  of  Elk  Biver.'^ 

The  bridge  was  finished  about  1855.  The  State  of  Virginia  helped 
to  build  the  bridge  and  owned  part  of  the  stock,  about  two-fifths  of  it. 
The  main  cables  of  the  bridge  were  cut  by  the  forces  under  General 
Lightburn  when  retreating  from  the  valley  in  September,  18G2.  By  an 
act  of  the  legislature  of  West  Virginia,  passed  February  28,  18Co,  Uie 
State  relinquished  her  interest  in  the  bridge  to  the  other  stockholders, 
provided  they  would  rebuild.  This  was  done.  It  is  a  toll-bridge,  owned 
by  '*  The  Elk  River  Bridge  Company.''  Mr.  Joseph  Bibby,  of  Charleston, 
is  president  and  controlling  member.  The  bridge  is  488  feet  long  be- 
tween towers,  which  stand  on  the  fops  of  the  banks,  and  over  the  chan- 
nel is  38^  feet  high  in  the  clear  above  low  water  of  1872. 

The  Ohio  Central  Railroad  Bridge. — This  bridge  was  finished  last  sea- 
son, under  authority  of  an  act  of  the  legislature  of  the  State,  passed 
Febn.ary  10,  1882.  It  is  located  about  one  fourth  of  a  mile  above  the 
snspeusion  bridge.  The  act  authorizing  its  construction  required  the 
chaunel-span  to  be  not  less  than  200  feet  in  the  clear,  and  all  the  spans 
to  be  at  lea^t  as  high  above  the  surface  of  the  water  as  the  snspeusion 
bridge.  It  is  an  iron  Pratt  truss  bridge,  of  three  spans — ^a  center  span 
of  209  feet  (200  feet  at  low  water),  with  shore  spans  of  100  feet  each. 
At  present  the  low-water  width  of  the  channel-span  is  contracted  by 
the  embankments  of  the  cofferdams,  which  have  not  been  removed. 
The  clearance  under  the  whole  bridge  is  40.40  feet  with  reference  to 
low  water  of  1872. 

The  steam-boat  navigation  of  Elk  Eiver  is  at  present  of  no  great  im- 
X>ortance;  ordinarily  one  small  packet  makes  daily  trips  to  the  month 
of  Big  Sandy,  21  miles  up.  There  is  water  enough,  on  an  average,  for 
this  trip  about  two  hundred  and  fifty  days  in  the  year.  Out  of  this  may 
be  taken  from  four  to  six  weeks'  interruption  by  ice.  These  small  boats 
can  pass  under  the  bridges,  with  stacks  down,  up  to  about  18  feet  by 
Charleston  gauge.  ^  The  record  shows  the  water  to  be  at  and  above 
this  about  eight  days  in  a  yean 

The  main  difficulty  is  iu  the  fact  that  larger  boats,  the  smaller  sized 
Kanawha  tow  and  freight  boats,  are  unable,  except  in  low  stages,  to  go 
under  the  bridges  at  all,  and  it  is  often  desirable  to  reach  the  numerous 
mills,  etc.,  located  between  and  above  the  bridges.  This  inconvenience 
will  he  more  felt  as  fbe  lumbering  interests  of  Elk  are  developed  and 
the  mills  and  factories  increase.  The  bridges  over  Elk  near  Charleston 
should  be  at  least  48  feet  in  the  clear  above  low  water.  This  would 
enable  the  smaller  size  Kanawha  boats  to  pass  under  up  to  about  a 
lOfoot  stage,  or  at  all  times  except  about  twelve  days  in  the  year. 
Such  a  requirement,  as  shown,  would  compel  the  raising  of  tberailrorid 
bridge  about  8  feet  and  the  suspension  bridge  9^  feet  It  is  probable 
that  the  river  interests  will  before  many  years  demand  at  Iciist  this 
Iieight. 

In  conclusion,  the  following  suggestions  are  respectfully  submitted  : 
It  appears  that  up  to  this  time  the  State  has  assumed  entire  control  of 
ihes0  works  on  Elk  Eiver,  and  that  all  eflforts  thus  far  made  to  get  any 
of  them  removed  or  modified  have  been  with  the  State.  Considering 
this,  tl^e  qatufcof  the  preseqt  n^vigatio^  and  the  liojited  character  of 
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the  improvement  thus  far  attempted  by  the  United  States,  it  does  not 
appear  necessary  or  advisable,  at  present  at  least,  for  the  General  Gov- 
ernment to  take  control  of  the  river  or  to  interfere  with  the  regulation 
of  strnctnres  as  reported  on  herein,  either  in  or  across  it 
Very  respectfully,  your  obedient  servant, 

Wm.  p.  Oraighux, 
Brig.  Gen.  John  Newton,  '    Lieut  CoL  of  Engineers. 

Chief  of  Engineers  J  U.  8.  A. 


REPORT  OF  CAPTAIN  JAMES  0.  POST,  CORPS  OF  ENGINEERS. 

United  States  Engineer  Office, 

Cincinnati^  Ohio^  February  3, 1885. 

General  :  In  compliance  with  General  Orders,  No.  13,  Headquarters 
Corps  of  Engin.eers,  dated  Washington,  D.  C,  July  23, 1884, 1  have 
the  honor  to  snbmit  the  following  report  giving  the  information  required 
in  section  2  of  the  river  and  harbor  act  of  July  5, 18c54,  so  far  as  relates 
to  the  rivers  in  the  district  under  my  charge : 

The  section  referred  to  is  as  follows : 

Section  2.  That  the  Secretary  of  War  shaU  •  •  •  report  whether  any  bridges, 
cause  way  8y  or  striratnres  now  erected  or  in  process  of  erection  do  or  will  interfera 
with  free  and  safe  navigation^  and,  if  they  do  or  will  so  interfere,  to  report  the  best 
mode  of  altering  or  oonstmctuig  such  bridges  or  causeways  so  as  to  prevent  any  such 
obstruction. 


As  regards  the  information  desired  in  this  paragraph,  I  have  to  state 
that  the  navigation  of  but  four  of  the  rivers  of  which  1  have  charge  is 
restricted  or  m  any  way  affected  by  bridges,  dams,  or  other  structures. 
These  are  the  Kentucky  River,  Kentucky ;  the  Little  Kanawha  and 
Guyandotte  rivers.  West  Virginia}  and  Big  Sandy  River,  Kentucky 
and  West  Virginia. 

KENTUCKY  BIVfiB. 

This  river  has  been  improved  by  slackwater  navigation  from  its 
mouth  to  17  miles  above  Frankfort,  a  distance  of  82  miles,  by  the  con- 
struction of  locks  and  dams,  and  it  is  proposed  to  extend  this  improve- 
ment an  additional  distance  of  170  miles.  At  present  there  are  eight 
bridges  crossing  the  river.    They  are  as  follows : 


Where  located. 


WorthTiUe 

Frankfort,    foot    of 

Broadway. 
Frankfort,    foot    of 

Saint  Clair  street. 

Brooklyn , 

High  bridge 

Hickman 

Cleveland 

Boone's  Ford 


o  o 


d 

o 


I 


59 


MiUt. 
8 

65.25 

65.76 

112.75 
116.65 

135.2 

170.3 
177.1 


Ol;|Ject  of  atraotore. 


rr. 


For    Loaisyille    and 

Naahville  Bailroad. 

do 

Foroonnty 

For  tnmpike 

For  Cincinnati  Son  th- 
em Railroad  

For  tarnpiko 

do , 

For    Kentncky  Cen- 
tral Kailroad. 


I 


o 

I 


5 

8 

4 

3 
3 


2 
2 


Feet 
201| 

162i 

nil 

175 
842 

240 

216| 

305 


II 


Kemarka. 


Feet 
52f 

88| 

86i 

68 

285 

70 

65 
80 


J. 


Iron;  three  through 

two  deck. 
Iron;   one  throng  and 

two  deck. 
Wooden ;  through  hrtdga. 

Iron ;  thronirh  biidga. 
Iron;  deck  bridge. 

Wooden ;  throogh  bridga. 

Imn;  through  bridgei 
Do. 


-P""i- 


^P— ^FTT^g™^  ."^J. 


~  .  -  jV 


^«ffc(r>***  • ' 


SS 
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Bat  three  of  these  bridgeSy  those  first  named,  restrict  navigation. 

The  commerce  of  the  river  is  carried  upon  a  number  of  steamers, 
which  make  frequent  trips.  The  largest  of  these  measures  34  feet  from 
the  surface  of  the  water  to  the  top  of  the  pilot-house.  As  this  steamer 
is  as  large  as  the  locks  now  in  operation  will  accommodate,  its  height 
may  be  token  as  regulating  theamount  of  headway  that  will  be  r^uired 
for  free  and  safe  navigation. 

The  bridge  at  Worthville  is  52.67  feet  above  the  level  of  Pool  No. 
1.  Assuming  that  35  feet  is  required  under  the  bridge,  34  for  the 
height  of  the  steamers,  with  1-foot  clearance,  a  rise  of  17.67  feet  stops 
navigation.  To  give  unrestricted  navigation,  according  to  the  records 
of  the  height  of  the  water  in  1884,  would  require  that  this  bridge  be 
raised  28.26  feet,  as  the  water  stood  at  a  height  of  41.93  feet  ^ove  nor- 
mal pool  level.  This,  however,  is  regarded  as  excessive,  as  it  is  based 
upon  the  unusual  flood  last  year  in  the  Ohio  Biver,  which  backed  the 
water  up  ip  the  Kentucky.  If  this  bridge  was  raised  10  feet,  which 
would  make  its  height  62.67  feet  above  pool  level,  and  permit  a  rise  of 
27.67  feet  in  the  river  before  navigation  was  interfered  with,  it  would 
be  considered  sufficient  for  all  the  necessities  of  commerce.  Navigation 
could  then  be  continued  to  Frankfort,  the  principal  i>oint  upon  the  river, 
during  all  ordinary  stages  of  high  water,  and  if  it  should  be  suspended 
by  the  water  rising  higher,  the  delay  would  probably  amount  to  only  a 
few  days,  and  most  seriously  affect  commerce.  I  know  of  no  serious  dif- 
ficulty in  the  way  of  the  railroad  company  raising  this  bridge  as  pro- 
pose. The  width  of  the  channel-span  of  this  bridge  is  sufficient  for 
the  accommodation  of  navigation. 

The  two  bridges  at  Frankfort,  respectively  36.33  feet  and  38.33  feet 
above  pool  level,  greatly  restrict  the  passage  of  steamers  desiring  to 
proceed  above  Frankfort.  The  following  table  gives  the  number  of  days 
during  each  month  of  1884  that  they  obstruct^  navigation,  taking,  as 
before,  35  feet  as  the  headway  required.  From  this  it  will  be  seen 
that  a  rise  of  1.33  feet  and  3.33  feet  above  pool  level  will  prevent  the 
passage  of  steamers  under  them. 

Jiumber  of  daw  during  each  month  of  1884  that  the  water  wna  more  than  1.33  feety  3.33 
feeif  and  11.33 /00I  above  level  of  Pool  No.  A,  Kentucky  Biver, 


Months. 


Janaary... 
FelnvarT.. 

Mftcch 

April 

Miy 

June 

July 

Angnst.... 
September. 
Oetober ... 
Hforember. 
Deoember. 


Above 
1.38  feet 


28 
29 
31 
27 
19 
1 


Above 
3.83  feet. 


20 

24 

26 

7 


Above 
11.33  feet. 


17 
6 


Total. 


140 


77 


23 


It  Will  be  seen  from  this  that  the  railroad  bridge  prevented  naviga- 
tion 77  days,  or  21  per  cent  of  the  year,  and  the  Saint  Glair  Street 
Bridge  140  days^  or  38  per  cent. 

The  Saint  Glair  Street  Bridge  was  built  under  a  charter  granted  by 
the  legislature  of  the  State  of  Kentucky,  approved  January  25,  181 0, 
fffii  U  owned  jointly  by  ^i^iq  Qoi^nty  i^n4  tke  city  of  f'rw  Wort»    It 
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is  the  odIj  direct  means  of  commnmcation  between  Frankfort  and  Sooth 
Frankfort.  The  bridge  is  not  only  too  low,  but  by  bein^  divided  into 
four  short  ^pans  greatly  obstructs  navigation.  The  piers,  especially  the 
one  in  the  channel,  which  is  next  to  the  Frankfort  shore,  catch  quanti- 
ties of  drift  during  the  season  of  high  water,  which  usually  closes  the 
water- tt^ay  under  at  least  two  of  the  spans.  Lately  a  proposition  has 
been  considered  for  removing  this  bridge  and  replacing  it  with  cm  iron 
one  to  be  composed  of  two  nearly  equal  spans,  the  shorter  aue  being 
200  feet  in  lengthy  and  whose  height  will  be  46.33  feet  above  the  pool 
level,  or  10  feet  higher  than  the  present  bridge.  This  height  will  per- 
mit steamers  to  pass  under  the  bridge  during  all  stages  of  water  up  to 
11.33  feet  above  normal  pool  level.  By  referring  to  the  last  table  it  will 
be  seen  Aat  the  water  was  above  this  height  but  twenty-three  days  dur- 
ing the  year  1884.  Without  additional  data,  it  is  impossible  to  statedefi- 
nitely  whether  the  height  of  the  water  during  last  year  would  represent 
those  of  an  average  year,  but  it  is  believed  that  they  are  sufficient  to 
enable  a  fair  approximation  to  be  made  of  the  amount  of  obstruction 
that  a  bridge  of  the  proposed  height  would  be  to  navigation.  The  ap- 
proaches to  the  bridge  are  now  nearly  level,  and  it  is  part  of  the  plan 
to  obtain  the  increased  height  by  raising  the  streets  and  establishing  a 
grade  to  the  bridge.  This,  however,  can  not  be  done  so  as  to  obtain  still 
greater  height  without  probable  damages  to  the  property. along  the 
approaches,  or  making  too  steep  a  grade,  and  therefore  au  additional 
height  has  not  been  considered.  It  is  also  regarded  inadvisable  to  rec- 
ommend that  a  draw  be  placed  in  the  bridge,  as  it  would  then  be  an 
obstruction  to  both  navigation  and  to  the  ;travel,  which  is  almost  con- 
stant between  the  two  parts  of  the  city,  besides  being  a  source  of  danger 
to  both.  Considering  tho^e  facts,  and  the  few  days  in  each  year  that  a 
bridge  constructed  46.33  feet  above  low  water  would  interrupt  naviga- 
tion as  indicated  by  the  record  of  1884,  and  that  with  but  one  pier  th^« 
would  not  be  likely  to  be  sufficient  accumulation  of  drift  to  obstruct  the 
channel,  I  believe  that  a  bridge  constructed  according  to  the  plan  pro- 
posed would  satisfy  all  reasonable  demands  of  commerce.  I  therefore 
recommend  that  the  bridge  be  rebuilt  with  these  modifications.  Be- 
yond discussing  it  generally,  so  far  as  I  can  learn  nothing  has  yet  been 
done  towards  rebuilding  this  bridge,  and  it  may  be  necessary  for  Con- 
gress to  take  some  action  before  it  will  be  done.  It  has  been  suggested 
to  me  that  the  United  States  should  bear  part  of  its  cost,  but  I  know  of 
no  claims  uppu  which  this  can  be  justly  urged.  The  present  bridge  is 
very  old,  and  the  piers  are  greatly  out  of  repair,  and  it  will  not  be  many 
years  before  a  new  bridge  becomes  a  public  necessity. 


A  drawing*  of  the  present  bridge  and  of  the  new  one  with  the  modi- 
licjitions  recommended  accompanies  this  report. 

The  height  determined  for  the  new  Saint  Clair  Street  Bridge  also 
determines  the  height  to  which  the  Louisville  and  Nashville  £^ilroad 
Bridge  at  Franktbrt  should  be  raised,  as  these  bridges,  to  give  equal 
freedom  to  commerce,  should  be  of  the  same  height.  The  railroad 
Bridge  is  at  present  2  feet  higher  than  the  Saint  Clair  Street  Bridge, 
and  therefore  it  should  be  raised  8  feet.  It  is  believed  that  this  can  be 
done  without  any  unusual  difficulty.  The  length  of  the  channel-span 
in  this  bridge,  which  is  at  present  162  feet,  should  be  increased  to  at 
least  200  feet,  w  hich  is  the  minimum  widtl^  ihat  will  fully  accommodate 
the  commerce  of  this  portion  of  the  river. 

*DrawiDg  omitted* 
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UTTLE  KANAWHA  BIYEB. 

The  only  bridge  crossing  the  Little  Kanawha  Eiver  is  at  Parkers- 
burgh,  about  1,100  feet  from  its  mouth.  This  bridge  belongs  to  Wood 
County,  W*  Va.  It  has  one  clear  span  of  293  feet  in  length  between  the 
abutments,  and  is  42f8  feet  above  the  water  when  it  is  at  zero  on  the 
gauge.  With  the  water  at  an  18foot  stage  it  prevents  the  larger  boats 
of  the  Little  Kanawha  Biver  firom  passing  into  the  Ohio  Eiver.  The 
water  is  at  this  height,  or  about  it,  as  near  as  I  could  ascertain,  about 
eighty  days  during  each  year,  or  nearly  22  per  cent,  of  the  time. 

The  mouth  of  this  river  is  also  used  as  an  ice-harbor  for  the  Ohio 
Biver  boats.  It  is  regarded  as  a  safe  harbor,  and  is  used  for  this  purpose 
whenever  there  is  running  ice.  I  am  informed  that  as  many  as  eleven 
steamers  have  put  into  this  harbor  at  one  time  for  protection.  A 
thorough  discussion  of  the  Little  Kanawha  Biver  as  an  ice-harbor  is 
contained  in  the  Beport  of  the  Chief  of  Engineers  for  1880,  page  1790, 
and  was  submitted  by  Mjy.  W.  E.  Menill,  Corps  of  Engineers.  ^  The 
conclusion  he  came  to,  after  fully  considering  the  conditions,  was  that 
because  of  the  limited  extent  of  the  river  available  for  this  purpose,  it 
being  cut  off  'from  tiie  portion  above,  except  for  smaller  boats,  by  the 
bridge  mentioned,  that  it  would  be  better  to  form  an  artificial  ice-harbor 
in  the  Ohio  Biver  near  this  point.  This  plan,  however,  even  if  carried 
oat,  would  be  of  little  or  no  benefit  to  the  navigation  of  the  Little 
Kanawha.  If  the  bridge  were  removed,  which  could  only  be  effected 
by  the  United  States  buying  it  and  taking  it  down,  the  portion  of  the 
Little  Kanawha  available  as  an  ice-harbor  for  all  steamers  would  then 
become  from  2  to  3  miles  in  length,  and  navigation  would  be  unre- 
stricted. It  may  be  well  to  observe  here  that  both  above  and  below 
the  bridge  the  river  is  100  feet  wider  than  the  distance  between  the 
abutments.  If  the  bridge  is  to  be  preserved,  there  are  but  two  methods 
remaining  by  which  navigation  may  be  aided — first,  by  raising  the 
bridge,  and  second,  by  converting  it  into  a  draw  bridge.  As  it  is  con- 
sideted  impracticable  to  raise  it  suf&ciently,  it  is  deemed  best  to  recom- 
mend that  it  be  made  into  a  draw-bridge,  by  building  a  middle  pier. 
A  drawing*  is  forwarded  with  this  report  showing  the  bridge  as  it  is  at 
ptesent  and  with  the  proposed  modification.  It  will  be  observed  that 
there  will  be  a  width  of  128.5  feet  between  the  turn-pier  and  the  abut- 
ment. This  change  will  materially  aid  navigation  in  the  higher  stages 
of  water,  and  will  aJso  give  the  mouth  of  the  river  greater  value  as  an 
ice-harbor. 

It  is  proposed  by  tlie  Ohio  Biver  Bailroad,  I  have  been  informed,  to 
bnild  a  bridge  across  the  Little  Kanawha  Eiver  at  its  junction  with  the 
Ohio  Biver,  this  bridge  to  be  given  an  elevation  of  60  feet  above  low 
water.  A  bridge  of  this  height  will  effectually  prohibit  the  use  of  the 
portion  of  the  Little  Kanatvha  now  available  as  an  ice-harbor  by  all 
the  larger  Ohio  Biver  boats  seeking  refuge  from  the  ice.  From  the 
accounts  I  have  teceived  from  this  locality  during  the  present  winter 
its  great  usefulness  in  preserving  valuable  property  from  destruction 
has  been  clearly  proven,  and  I  regard  it  as  highly  important  to  com- 
merce that  it  should  be  presorted.  I  therefore  recommend  that  if  a 
bridge  is  built  at  this  point  it  be  required  to  conform  with  the  laws 
TegtdAtiAg  the  construction  of  bridges  across  this  i)ortion  of  the  Ohio 
Biver. 

If  the  railroad  company  desires  to  construct  a  lower  bridge,  a  location 
might  be  selected  above  the  county  bridge.    A  bridge  crossing  this  part 

*  Drawing  omitted. 
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of  the  nver  might  even  be  built  as  low  as  tbe  coanty  bridge,  provided 
it  was  coQstracted  witb  draws  as  required  for  this  bridge,  and  also,  if 
the  bridges  were  near  together,  that  the  draws  were  directly  opposite 
to  each  other. 

anYANl>OTTE  BTVEB. 

Under  the  acts  of  Congress,  beginning  witb  1878,  small  sums  have 
been  appropriated  for  improving  this  river.  They  have  been  used  for 
.  clearing  the  channel  of  obstructions,  such  as  a  dams,  bowlders,  snags, 
and  trees.  This  river  is  now  in  good  condition  from  ite  mouth  to  Logan 
CourtvHouse,  a  distance  of  81^  miles,  with  the  exception  of  at  two 
places,  where  there  are  mill-dams.  These  dams,  known  as  Rogers' and 
Peck's,  respectively  13  miles  and  74  miles  from  the  mouth  of  the  river, 
according  to  the  best  information  I  can  obtain,  were  constructed  under 
tlie  laws  of  the  State,  and  therefore  can  not  be  removed,  except  by  par- 
chase  or  process  of  law.  They  are  exceedingly  dangerous  to  naviga- 
tion, especially  the  former,  which  has  already  caused  the  loss  of  several 
lives.  Mr.  Eogers  desires  to  sell  his  dam,  and  wants  $2,000  for  it,  and 
I  have  no  doubt  that  the  Peck  Dam  may  be  purchased  for  a  like  amount 
By  act  of  July  5, 1884,  Congress  appropriated  $2,000  for  the  imi)rove- 
ment  of  this  river.  Before  work  was  commenced  under  this  act  it  was 
ascertained  that  the  most  needed  Improvement  was  the  removal  of  these 
dams.  The  raftsmen  upon  the  river  requested  that  the  Rogers  Dam  be 
purchased,  agreeing  to  remove  it  free  of  cost  if  it  was  done.  It  was, 
therefore,  thought  best  to  await  the  further  action  of  Congress  before 
exi)ending  the  sum  appropriated  in  the  last  river  and  harbor  act.  It  is 
recommended  that  both  these  dams  be  purchased  and  removed. 

Bia  BANDY  BIYEB. 

The  Chesapeake  and  Ohio  Railroad  bridge  crosses  this  river  1^  miles 
from  its  mouth.  It  has  three  spans,  202  feet  7J  inches,  208  feet  9  inches, 
and  205  feet  3  inches,  respectively,  commencing  on  the  West  Virginia 
or  channel  side  of  the  river,  and  is  72  feet  10  inches  above  low  water. 
Its  direction  has  an  angle  of  63  degrees  with  the  general  course  of  the 
river.  This  bridge  does  not  interfere  with  navigation  during  the  ordi- 
nary stages  of  high  water,  and  is  not  considered  an  obstruction,  except 
so  far  as  relates  to  a  num  oer  of  piles  and  a  portion  of  a  coffer-dam  that 
has  been  left  around  the  pier  on  the  West  Virginia  side  of  the  river. 
These  render  navigation  difficult  and  dangerous,  and  should  be  removed. 

The  navigation  of  the  two  remaining  rivers  under  my  charge,  the 
Buckhaunon,  West  Virginia,  and  the  Tradewater,  Kentucky,  is  not 
interii^red  with  by  bridges,  dams,  or  other  structures. 

•  •  #  •  •  •  • 

Very  respectfully,  your  obedient  servant, 

Jas.  O.  Post, 
Captain  of  Engineers. 

Brig.  Gen.  John  Newton, 

Chief  of  EngineerSj  U,  8.  A. 


report  of  captain  w.  l.  marshall,  corps  of  engu/kebs. 

United  States  Enginebb  Office, 

Milwaukee^  Wis,,  December  13,  1884. 

Sir:  In  accordance  with  the  requirements  of  General  Orders,  No.  13, 
Headquarters  Corps  of  Engineers,  Washington,  D.  0.,  Julj^  23, 1884, 


'4  M.i 
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and  of  section  2  of  the  river  and  harbor  act  of  July  5, 1884,  I  have 
the  honor  to  make  the  following  detailed  report  for  the  works  in  my 
charge:     v 


(2)  POX  AND  WISCONSIN  RIVERS;  WISCONSIN^ 

WisconHn  River. — ^There  is  at  present  no  navigation  except  rafting 
on  this  river,  and  the  improvement  has  not  as  yet  progressed  sufficiently 
to  6x  permanently  the  channel  at  any  point  crossed  by  railroad  or  other 
Ikidges.  The  bed  of  the  river  is  shifting  sand,  and  although  it  is 
crossed  by  several  bridges,  it  is  not  practicable,  in  advance  of  the  rec- 
tification of  the  river,  to  indicate  in  what  manner,  if  any,  these  bridges 
will  obstruct  navigation,  or  what  changes  will  then  be  necessary  in 
them  to  meet  the  requirements  of  navigation.  At  present  no  changes 
that  will  probably  permanently  accommodate  even  rafting  navigation 
can  be  recommended. 


BRIDGES  ON  THE  POX  RIVER  AND  PORTAGE  OANAL  WHICH  REQUIRE 

MODIPIOATION. 

(1)  The  Chicago^  Milwaukee  and  Saint  Paul  Railroad  Bridge  {main  line)y 
across  the  Portage  Oanal,  belongs  to  the  Chicago,  Milwaukee  and  Saint 
Paul  Railroad  Company.  It  is  located  in  a  bend  in  the  canal,  and  has 
a  clear  opening  of  only  52  feet.  The  south  abutment  projects  into  the 
canal,  and  is  an  impediment  to  the  free  passage  of  this  bridge-draw. 
The  draw  itself  strikes  the  side  hill  before  it  is  fully  open,  and  conse- 
qnently  overhangs  the  canal  and  endangers  boats  passing  along  that 
side,  especially  when  there  is  any  wind. 

Bem^jf  proposed. — Excavation  should  be  made  at  once  to  allow  the 
draw  to  fully  open  out  of  the  way  of  passing  boats.  The  projecting 
abatmeut  should  be  removed  from  the  south  side,  leaving  the  canal 
revetment  unbroken,  and  the  draw  widened  to  60  feet,  which  is  consid- 
ered the  least  practicable  span  consistent  with  free  navigation. 

(2)  Ketchum  Point  Bridge ^  across  the  Portage  Canal,  belongs  to  the 
dtj  of  Portage.  It  is  of  sufficient  width  of  span,  and  requires  only  a 
few  guard-piles  to  assist  boats  in  passing. 

(3)  Tke  OhicagOj  Milwaukee  and  Saint  Paul  Railroad  Bridge  {old  Ihie), 
across  the  Portage  Canal,  belongs  to  the  Chicago,  Milwaukee  and  Saint 
Paul  Railroad  Company.  «Both  abutments  of  this  bridge  project  into 
the  canal,  and  seriously  obstruct  navigation.  The  clear  span  is  nar- 
rowed to  42  feet,  and  the  south  abutment  projects  so  that  the  whole  of 
this^42  feet  is  not  available. 

Remedy  proposed. — The  company  should  modify  the  bridge  to  give  a 
clear  draw-span  of  60  feet,  and  remove  the  projecting  abutment  from 
one  side  of  the  canal,  to  leave  the  canal  revetment  on  that  one  side 
straight  and  unbroken,  as  a  guide  for  passing  boats. 

(4)  The  Wisconsin  Central  Railroad  Bridge^  across  the  Fox  .River, 
between  Fort  Winnebago  and  Governor's  Bend  Lock,  belongs  to  the 
Wisconsin  Central  Railroad  Company.  This  bridge  is  located  in  a 
most  objectionable  place,  at  a  very  abrupt,  reversed  bend  in  the  Fox 
River,  just  below  a  very  short  bend  in  the  river,  and  at  a  narrow  point. 
As  it  is  now,  the  open  draw  projects  into  the  river,  eudaugeiiiig  boats, 
and,  from  the  location  of  the  bridge,  it  is  the  most  serious  and  dau- 
geroofi  obstructioii  to  navigation  on  the  Fox  River.    It  has  already  put 
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tlie  Govern DieDt  to  expense  for  dredging  to  imprere  the  situa^a,  Mid 
prevents  any  rectificatioQ  of  the  bend,  whidi,  of  itself,  is  a  serknis  M 

remediable  obstruction. 

Remedy  proposed. — Thebridge  sboald  beieiBOved,  its  location  chaoged. 
If  it  could  be  moved  only  200  feet  down-stream,  the  situation  would  be 
greatly  improved.  .  If  allowed  to  remain  at  its  present  l<M»tion,  which 
is  not  recommended,  the  draw  should  at  once  be  made  to  open  entirely 
out  of  the  wav  of  boats,  the  left  bank  of  the  river  near  the  draw  be 
bulkbeaded  or  revetted  even  with  thefaoeof  theabntment>  as  agnide^ 
descending  l)oat«,  for  a  distance  of  at  least  75  feet  above  the  npperend 
of  the  draw  when  open  to  30  feet  below  the  bridge  abntment. 

(5)  Float-hrulge  across  the  Fox  River  at^Part  ffope^  belongs  to  the 
town  of  Fort  Winnebago.  It  needs  only  gnard-pile  protections  on  each 
side  of  the  opening,  above  and  below,  as  goides. 

((])  Float-bridge  at  Packwaukee^  Wiscwmin^  belongs  to  the  the  town  of 
Packwaukee.  Tbis  bridge  has  a  clear  opening  fornavigaiion  of  but  47 
feet,  and  its  location  on  Lake  Buffalo  is  greatly  exposed  to  winds. 

Remedy  proponed. — The  method  of  holding  the  floating  draw  should 
be  clian<^ed  to  allow  the  draw  portion  to  swing  in  behind  thecanseway, 
instead!  of  projecting  into  the  opening,  and  the  approaches  on  each  side 
of  the  opening  above  and  below  should  be  well  protected  by  gnard-pileSf 
to  guide  boats  and  prevent  their  being  blown  against  the  ends  of  Uie 
causeway. 

(7)  The  highway  bridge  at  Princeton^  Wisconsin^  belongs  to  the  town 
of  Princeton.  The  left  opening  only  is  ayailablefor  navigation.  The 
clear  opening  is  only  47}  feet,  at  right  angles  to  the  current.  The 
bridge  is  dangerous. 

Remedy  proposed, — The  clear  opening  should  be  enlarged  to  60  feet, 
at  right  angles  to  the  channel,  and  the  left  opening  be  protected  with 
spring  piles,  to  prevent  boats  striking  the  stone  piers,  especiaHy  i& 
windy  weather. 

(8)  The  bridge  at  Berlin^  Wisconsin^  belongs  to  the  city  of  BerHii. 
The  right  opening  is  not  passable  by  boats  on  account  of  shoal  wat^ 
and  bowlders.  A  direct  approach  to  the  left  opening  from  above  is 
prevented  by  a  projecting  log  boom.  The  obstruction  to  navigation  re- 
sults from  this  boom. 

Remedy  proposed. — The  log-boom  should  be  removed  ^t  narrowed  to 
one  half  its  present  width.  The  laws  of  the  State  of  Wisconsin  eover 
the  case  (Revised  Statutes,  Wisconsin,  section  1698,  page  478). 

(0)  Highicay  Bridge  across  Fox  River  at  Omro,  Wisoonsinj  belongs  to 
the  town  of  Omro.  The  open  draw  overhangs  the  center  pier,  and  the 
projecting  sidewalks  obstruct  navigation  and  endanger  boats  passing 
the  bridge. 

Remedy  proposed, — The  projecting  sidewalks,  or  one  of  them,  should 
be  removed  or  else  spring  pile  protections  and  guides  be  placed  to  as- 
sist boats  to  pass  sately. 

(10)  Bridge  at  Algoma  street^  OshJcosh^  Wisconsin^  belongs  to  the  city 
of  Oslikosh.  The  sidewalks  of  this  bridge  overhang  the  pier  and  en- 
danger boats  by  projecting  into  the  channeKway. 

Remedy  proposed. — Remove  the  projecting  sidewalks,  or  provide  suit- 
able guides  and  protection  piles  or  piers. 

(11)  The  Chicago^  Milwaukee  and  Saint  Paul  Railroad  Bridge  at  Osh- 
kosh  has  but  a  single  draw  span,  of  60  feet,  which  is  insufficient  to  accom- 
modate the  steam  boats  and  sailing  vessels.    Another  opening  is  needed. 

(12)  High  wail  Bridge  at  Light  street,  Oshkosh,  Wisconsin^  isownetl  by 
the  city.     The  draw,  when  open,  overhangs  the  piers  and  projects  iQt^ 
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the  chaDDel,  endaugering  boats  passiag  through  the  opening.    Proper 
guards  are  needed,  or  the  projections  should  be  removed. 

(13)  Highway  Bridge  at  Main  street^  Oshkoshy  Wi8consin.^The  draw, 
when  open,  overhangs  the  pier.  Same  remedy  proposed  as  for  similar 
cases  a^ove  mentioi^. 

(14)  The  Ohieago  and  Nor^westem  Bailroad  Bridge  at  Oshkosh,  Wis- 
eaminj  belongs  to  the  Chicago  and  Northwestern  Eailroad  Company. 
This  bridge  has  a  double  opening,  bntonly  one  of  them  can  be  used,  the 
other  being  closed  by  a  platform  and  track  for  the  draw.  The  one  in 
use  is  only  56  feet  wide,  and  is  placed  too  near  the  right  bank.  Com- 
plaints are  made  by  steam-boat  men  of  its  location.  It  is  difficult  of 
access,  and  more  so  because  alongshore  is  taken  up  by  rafts  for  quite  a 
distance  out. 

Remedy  proposed. — ^There  is  abundant  room  for  both  rafts  and  chan- 
nel. The  rafts  do  not  project  out  an  unreasonable  distance,  so  that 
the  railroad  company  should  be  the  party  to  accommodate  navigation. 
A  double  draw,  of  60  feet  span  each,  is  required  about  the  middle  of 
the  river.  The  tracing*  herewith  gives  the  location  of  the  five  Osh- 
kosh  bridges. 

(15)  The  Chicago  aauL  Northwestern  Railroad  Bridge  over  the  Neenah 
Outlet  to  Lake  Winneba>go  is  a  pile  bridge,  and  is  without  a  draw.  This 
bridge  has  entirely  destroyed  «the  navigation  to  the  town  of  Neenah, 
and  to  and  from  the  mills  located  there.  The  company  has  paid  no 
attention  to  the  repeated  demands  of  the  citizens  of  Appleton  and 
Neenah  and  the  boatmen  for  a  navigable  pass  or  draw  through  this 
bridge.  The  bridge  is  not  over  the  through  channel  of  navigation, 
but  is  over  part  of  the  navigable  waters  of  the  United  States,  and  de- 
prives the  citizens  of  the  use  of  facilities  for  warter  transportation  they 
would  otherwise  have. 

Recommendations. — It  is  recommended  that  the  railroad  company  be 
compelled  to  put  a  draw  in  this  bridge,  and  remove  any  obstructions 
to  navigation  they  may  have  placed  in  the  former  channel  of  this  part 
of  the  Fox  Biver. 

(16, 17, 18)  The  following  bridges  over  the  Menaslui  Oanal  have  in- 
sufficient draw-spans,  which  should  be  widened  to  60  feet :  Upper  High- 
way bridj;e,  draw  49.5  feet  wide;  Lower  liighway  bridge,  draw  49.9 
feet  wide;  Milwaukee  and  Northern  Eailroad  bridjj^o,  draw  50  feet 
wide. 

(19)  Milwaukee  and  Northern  Railroad  Bridge  just  above  the  Appleton 
upper  dam  is  a  serious  obstruction  to  navigation.  The  piers  are  all 
oblique  to  the  current,  and  dams  it  back  so  as  to  cause  a  rapid  current 
through  the  draws  and  piers,  which  at  high  water  is  much  increased 
by  the  "draw''  over  the  dam  just  below  it.  Owing  to  complaints  by 
boatmen,  the  company  heretofore  agreed  to  extend  the  pier  next  to  the 
^north  channel  75  to  100  feet  up  stream,  to  control  the  oblique  current, 
and  to  assist  in  cutting  off  the  point  at  the  right  bank  of  the  river,  to 
facilitate  access  to  the  right  or  south  draw.  The  company  failed  to 
make  these  changes.  The  location  is  a  very  bad  one,  and  the  construc- 
tion is  objectionable  throughout 

Recommendations. — It  is  recommended  that  the  company  be  required 
to  enlarge  the  water-way  through  its  narrow  spans  on  the  left  of  the 
draw,  to  lessen  the  damming  up  effect  of  the  bridge,  and  to  extend  the 
center  or  draw  pier  at  least  150  feet  up-stream,  to  cut  off  the  oblique 
current  across  the  head  of  this  pier,  and  to  serve  as  a  guide  for  boats 
passing  the  right  draw-opening. 

*  Traoing  omitted. 
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(20)  The  highway  bridge  acfose  the  upp^  canal  at  AppUton^  owned 
by  the  city  of  Appletou,  is  dilapidated,  and  has  an  opening  of  only  47J 
feet  in  width.    When  rebuilt  it  should  have  a  draw  60  feet  wide. 

(21)  The  bridge  of  the  Milwaukee^  Lake  Shore^  and  Western  Railroad 
immediately  below  the  Appleton  third  look  crosses  the  channel  obliquely, 
and  the  draw  is  difficult  of  access  to  boats  coming  out  of  the  lock.  The 
span  of  the  draw- bridge  is  80  feet,  while  the  clear  opening  per|)en- 
dicular  to  the  channel  axis  is  only  49.8  feet. 

Recommendations. — The  new  lock  at  this  point  will  cause  the  Left  open- 
ing to  be  the  one  used  by  boats.  This  should  be  increased  in  widtii  of 
span  to  at  least  GO  feet  perpendicular  to  the  channel  axis.  The  changes 
should  be  required  made  only  when  the  location  of  the  new  lock  is 
definitely  fixed,  to  avoid  inflicting  unnecessary  expense  npon  the  rail- 
road company. 

The  Wisconsin  Central  Railroad  has  removed  its  bridge  from  across 
the  Menasha  Canal,  but  left  the  piers  standing  in  the  channel  as  dan- 
gerous obstructions.  This  company  should  be  compelled  to  remove 
these  piers  to  a  depth  of  8  feet  below  extreme  low  water  in  the  canal. 

(8a)  Highway  bridge  across  Upper  Fox  River ^  about  one  mile  below  the 
city  of  Berlin^  belongs  jointly  to  the  city  of  Berlin  and  the  town  of 
Aurora,  Waushara  County,  Wis.  This  bridge  is  located  just  below 
a  bend  in  the  river,  and  at  a  point  where  Uie  channel  crosses  from 
the  left  to  the  right  bank.  The  current  is  oblique  to  the  open  draw. 
The  bridge  is  especially  dangerous  at  high  water,  when  the  corrent  is 
considerable,  at  which  time  it  is  nearly  impracticable  for  boats  to  pass 
downstream  without  striking  the  piers  or  draw. 

Remedy  proposed. — The  location  of  the  bridge  should  be  changed  so 
that  the  piers  of  the  opening  shall  be  parallel  with  the  current  or  chan- 
nel. The  draw-span  should  be  at  least  60  feet  clear  opening  when 
measured  perpendicular  to  the  axis  of  the  channel,  and  the  opening 
should  be  protected  by  guide-piles,  to  assist  boats  in  passing  the  draw 
at  high  water. 

This  report  is  accompanied  by  tracings*  of  the  bridges  mentioned, 
numbered  as  in  the  report. 

Very  respectfully,  your  obedient  servant, 

/  W.  L.  Marshall, 

Captain  of  Engineers. 

The  Chief  of  Engineebs,  U.  S.  A. 
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report  of  major  thomas  h.  handbury,  corps  of  enaineebs. 

United  States  Engineer  Oppioe, 

Chicago^  Ill.y  January  6,  1885. 

General  :  To  comply  with  the  instructions  contained  in  Oener^ 
Orders  No.  13,  dated  headquarters  Corps  of  Engineers,  Washington, 
D.  C,  July  23, 1884, 1  have  the  honor  to  report  as  follows  concerning 
the  bridges,  causeways,  or  structures  now  erected  or  in  process  of 
erection  that  do  or  will  interfere  with  the  free  navigation  of  the  rivers 
now  temporarily  in  my  charge.  It  is  proper  for  me  to  state  at  this 
point  that  the  data  for  this  report  were  collected  under  the  direction  of 
Maj.  W.  H.  H.  Benyaurd,  Corps  of  Engineers,  who  is  in  permanent 
charge  of  the  improvement  of  these  rivers,  but  at  this  time  absent  on 
account  of  ill  health. 

*  Tracings  omitted. 
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This  river  empties  into  Lake  Michigan  near  it>s  southern  extremity 
and  aboitt  12  miles  south  of  the  mouth  of  the  Chicago  River.  From  its 
mouth  to  the  outlet  of  Calumet  Lake,  a  distance  of  6^  miles,  it  is  crossed 
by  four  wagon-road  and  five  raibx>ad  bridges,  all  of  which  are,  in  its 
present  state,  more  or  less  of  obstructions  to  the  commerce  of  the  river. 
At  the  mouth  of  the  river  the  TJnited^tates  has  already  constructed 
works  to  facilitate  entrance  to  it.  It  is  further  contemplated,  under 
existing  authority  from  Congress,  as  soon  as  certain  rights  of  way  can 
be  secured,  to  enter  upon  the  execution  of  a  project  for  the  improve- 
ment of  the  navigation  ef  the  river  over  the  distance  mentioned,  which 
will  necessitate  radical  changes  in  its  course  at  certain  localities  and  in 
its  character  throughout.  This  project  is  outlined  in  a  report,  under 
date  of  October  6, 1882,  of  a  Board  of  Engineer  Officers  constituted  in 
compliance  with  certain  requirements  of  the  river  and  harbor  act  of 
August  2,  1882.  The  report  is  published  in  Senate  Ex.  Doc.  No.  9, 
Forty  seventh  Congress,  second  session. 

The  suggestions  which  follow  in  regard  to  the  changes  necessary  in 
these  bridges,  in  order  that  they  may  cause  the  least  practicablejncon- 
venience  to  the  commerce  of  the  river  without  material  detriment.i^to 
the  commerce  oyer  them,  have  reference  to  the  condition  of  the  river 
when  the  project  for  its  improvement  above  referred  to  has  been  fully 
carried  out. 

It  is  evident,  from  the  rapid  increase  in  the  amount  of  capital  being 
invested  in  this  vicinity,  that  the  commerce  of  this  river  will  at  no  very 
distant  day  tax  its  entire  capacity.  The  necessary  obstructions  to  its 
free  navigation  should  therefore  be  reduced  to  a  minimum. 

The  minimum  width  of  channel,  as  fixed  by  the  project,  is  assumed  at 
200  feet.  Considering  the  character  and  importance  of  the  commerce 
it  could  very  justly  demand  a  clear  opening  of  at  least  60  feet  on  each 
side  of  the  draw-pier  of  all  bridges  placed  over  the  river. 

Accompanying  this  report  are  eleven  tracings,*  one  being  from  a 
map  showing  the  general  course  of  Calumet  Eiver,  the  remaining  ten 
being  drawings  showing  bridges,  etc.,  over  the  same. 

Commencing  at  the  mouth  of  the  river  and  going  up,  the  first  bridge 
met  is  at  Ninety -second  street,  South  Chicago..  (See  Plate  II.)  This  is 
an  iron-truss  wagon-road  bridge,  with  sidewalks  on  both  sides  for  foot- 
passengers.  It  was  built  In  1883,  and  is  now  a  good,  substantial  struct- 
ure. There  are  two  draw-openings,  each  about  73  feet  wide  in  the  clear. 
One  of  these  only  is  at  present  available.  On  the  completion  of  the  pro- 
jected improvement  of  the  river  both  openings  can  be  used.  The  ap- 
proaches to  the  openings  will  be  reasonably  fair.  It  is  not  thought  that 
any  change  will  be'necessary  in  this  structure. 

Bridge  No.  2  (Plate  III)  is  at  Ninety-fifth  street.  It  is  a  wagon- 
road  wooden  bridge,  with  a  draw-opening  of  about  53  feet  in  the  clear. 
The  arrangements  for  opening  and  closing  this  bridge  are  of  a  very 
primitive  character;  one  end  of  the  movable  part  rests  upon  a  pontoon, 
or  scow,  while  the  other  rests  upon  piles  upon  which  a  pivot  is  ar- 
ranged around  which  this  part  is  made  to  turn.  A  cluster  of  piles  is 
driven  near  each  of  the  two  shores.  To  one  of  these  one  end  of  a  chain 
is  made  fast;  it  then  passes  over  a  windlass  situated  upon  the  pontoon, 
and  from  thence  to  the  other  cluster  of  piles.  The  bridge  is  maneuvered 
by  turning  the  windlass.  Arrangements  are  made  on  the  ponton  for 
adjusting  the  level  of  the  bridge  to  correspond  to  the  height  of  the 

•Tracings  omitted. 


2yi\     REPORT    OF    THE    CHIEF   OF   EXGDiEERS,  tJ.  S,  ARHY. 

Wcit^rr  ill  ibe  riv^r.  TLU  bruige  was  built  in  1875,  a^s  a  temporary^- 
fi^iieiit  for  crr^ssiDsr  the  river  at  this  point.  Its  serviceable  period  is 
aV>ot  at  an  end.  The  necess^iiies  of  itd  own  traffic  will  soon  require 
that  it  lie  repla<:ed  by  another  and  nK>re  eommodioos  and  permaDent 
fttmctore. 

So  far  a*  the  neces^siriess  of  navigarion  are  concerned,  it  Js  thought  that 
a  stniij^are  snch  a.s  the  one  now  at  Ninety -second  street  woald  folfill  all 
the  essential  conditions  at  this  point. 

At  the  next  point  at  which  we  lind  the  navigation  of  the  river  ob- 
stnicteil  there  are  three  railroad  bridges,  in  immediate  proximity  to 
each  other.  Xos,  3.  4,  and  5  (Plates  IV,  V,  VI),  belonging,  respectively, 
to  the  Baltimore  and  Ohio,  Lake  Shore  and  Michigan  Southern,  and 
rittsl>argh  and  Fort  Wavne  railwavs.  These  are  all  sabstantial  iron 
pi vot-<l raw  bridge.sL  They  are  so  arranged  as  to  give  bnt  one  openini: 
to  navigation,  of  a  width  of  only  60  feet.  In  neither  case  is  the  pivot 
at  I  he  center  of  the  bridge.  Their  location  is  snch  that  bnt  one  (tbe 
lialtimore  and  Ohio)  can  l>e  manenvere<l  independently. 

Exf)erience  has  proven  that  the  present  arrangement  of  these  bridges 
is  very  much  to  the  detrimeut  of  the  commerce  of  the  river,  causing  to 
it  vexations  and  exi)ensi ve  delays.  With  but  one  opening  of  60  feet,  it 
is  impracticable  for  vessels  to  pass  each  other  at  these  bridges.  The 
larger  class  of  lake  vessels  would  find  great  difficulty,  under  any  con- 
sideration, in  passing  them.  If  such  is  the  case  now,  the  difficulty  will 
be  greatly  increased  as  the  commerce  of  the  river  increases,  and  long 
before  it  assumes  the  proportions  of  the  present  commerceof  the  Chicago 
Kiver  these  bridges  would  amount  to  almost  an  absolute  obstrac- 
tion  to  navigation.  A  radical  change  in  this  locality  will  therefore  be 
necessary. 

The  most  reasonable  demand  that  the  commerce  of  the  river  could 
make  would  be  that  two  openings  be  provided  in  this  locality,  neither 
to  be  less  than  GO  feet  in  the  clear. 

Two  methods  are  suggested  (Plate  VII),  by  either  of  which  the  de- 
sired change  could  be  efl'ected.  The  first  contemplates  that  the  two  on^ 
Hide  tracks  be  made  to  approach  the  middle  one  in  the  vicinity  of  the 
river,  and  that  they  all  cross  on  one  large  bridge,  which  would  provide 
for  the  requisite  openings  on  the  two  sides  of  the  pivot-pier.  In  the 
second,  the  distance  between  each  of  the  two  outside  tracks  and  the 
center,  in  the  vicinity  of  the  river,  is  to  be  increased,  and  each  to  cross 
on  its  own  bridge.  The  pivot-piers  of  these  bridges  are  located  on  the 
same  straight  line,  at  such  distances  apart  that  each  bridge  can  be  ma- 
neuvenMl  independently  of  the  others.  The  requisite  chanuel;way  for 
vessels  is  to  be  provided  on  each  side  of  the  Hue  of  piers.  '  Should 
eith(».r  of  these  plans  be  adopted,  it  would  necessitate  a  alight  change  in 
the  directions  of  the  dock-lines  in  this  vicinity  from  those  recommended 
by  the  Board  ot  Engineers. 

The  details  of  these  alterations  have  not  been  entered  into,  as  it  is  as- 
sumed that  for  all  the  purposes  of  this  report  it  will  be  sufficient  to  in- 
dicate what  is  necessary  in  order  that  the  just  demands  of  the  commerce 
of  the  river  may  be  met,  and  in  a  general  way  to  point  out  how  this 
may  be  done,  leaving  it  to  those  whose  province  it  is  to  meet  these  de- 
mands at  the  proper  time  to  prepare  the  detailed  plans  for  so  doing, 
subject  to  the  approval  of  the  honorable  the  Secretary  of  War. 

Since  the  date  of  the  report  of  the  Board  of  Engineers,  October  6, 
IHSii,  a  dock  line  has  been  built  in  the  vicinity  of  these  bridges  by  the 
Calumet  and  Chicago  Canal  and  Lock  Company,  which  is  within  the 
lines  recommended  by  the  Board.     (See  Plate  VII,  Figure  2.)     Whether 
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tbiB  will  be  an  obstruction  to  uavigation  or  not  will  depend  upon  the 
modificatious  made  in  the  proposed  dock  lines  when  the  necessary  al- 
terations are  made  in  the  bridges. 

Passing  on  up  the  river,  the  next  bridge,  No.  6  (Plate  VIII),  is  at 
One  hundred  and  sixth  street,  and  the  next,  No.  7  (Plate  IX),  i^  at 
Chittenden.  These  are  both  wooden  wagon-road  bridges,  of  precisely 
the  same  construction  as  Bridge  No.  2,  at  Ninety-fifth  street,  heretofore 
described.  The  rems^rks  made  in  that  connection  as'  to  changes  ncc- 
-cssary  apply  with  equal  force  to  these  two  localities. 

Bridge  No.  8  (Plate  X)  is  an  iron  pivot- pier  railroad  bridge,  built 
by  the  Western  Indiana  Railway  Company.  It  provides  for  two  chan- 
nels for  vessels,  although  but  one  is  at  present  available.  In  the  clear, 
these  openings  are  ouly  about  42  feet,  much  too  small  for  even  the 
present  need  of  the  commerce  of  the  river. 

The  n^ost  speedy  and  economical  method  of  remedying  the  defects  of 
this  bridge  would  seem  to  be  to  replace  it  by  one  of  longer  spans,  giv- 
ing the  necessary  opening  on  the  two  sides  of  the  pivot-pier.  It  is  pos- 
silrie  that  this  pier  may  be  found  sufficient  for  the  new  structure.  The 
abutment  piers  will  have  to  be  removed  and  placed  further  inshore. 

Bridge  No.  9  (Plate  XI)  is  the  last  one  on  that  part  of  this  river  on 
which  improvement  has  been  authorized  by  act  of  Congress.  It  is  an 
iron  girder  railroad  bridge,  built  by  the  New  York,  Chicago  and  Saint 
lionis  Railroad  Company.  It  provides  for  two  channel- ways  for  vessels, 
only  one  of  which  is  at  present  available.  The  openings  are  about  52 
feet  in  the  dear.  To  increase  these  to  60  feet  or  more  it  will  be  neces- 
sary to  set  the  abutipents  further  inshore  and  increase  the  length  of 
the  bridge  accordingly.  The  present  pivot-pier  is  doubtless  sufficient 
tbr  the  new  structure* 


Very  respectfully,  your  obedient  servant, 

Thos.  H.  Handbury, 

Major  of  Engineers. 

Brig.  Gen.  John  Newton, 

Chief  of  Engineers,  U.  8,  A. 


bepobt  op  captain  d.  w.  lookv^rood,  corps  of  engineers. 

United  States  Engineer  Office, 

Grand  Rapids,  Mich.,  August  23,  1884. 

Sir  ^  In  compliance  with  instructions  contained  in  General  Orders 
No.  13,  dated  Headquarters  Corps  of  Engineers,  United  States  Army, 
Washington,  D.  C,  July  23, 1884, 1  have  the  honor  to  submit  the  fol- 
lowing report  with  reference  to  the  railway  bridge  across  the  Saint 
Josc»ph  River  near  ihe  town  of  Saint  Joseph,  Mich. : 

The  bridge  is  a  pile  structure,  with  two  draws  of  the  "jack-knife'' 
pattern,  each  GO  feet  wide  in  the  clear,  and  distant  from  each  other  280 
feet.  The  south  draw  has  its  south  abutment  about  88  feet  distant  from 
the  dock  line,  which  is  irregular  in  direction  and  makes  quite  a  large  re- 
entering at  the  point  where  the  bridge  leaves  the  shore.  Udy  the  south 
draw  is  practically  of  any  account  at  present,  as  the  depth  of  water  in 
the  north  draw  is  only  about  3  or  4  feet,  and,  up  to  the  12th  instant,  it 
bad  only  been  opened  once  during  the  present  year.    The  distance  from 
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the  enil  of  the  north  pier  to  the  south  draw  is  aboot  2,200  feet ;  from 
the  end  of  the  soath  pier  this  distance  is  1,500  feet. 

In  storms  from  tbe  northwest  aroand  to  southwest  the  harbor  entrance 
is  much  exposed  and  a  heavy  sea  makes  in  the  channel  up  to  the  draw, 
rendering  it  difficult  for  a  vessel  under  sail  to  make  the  present  narrow 
opening. 

Tbe  Board  of  Engineers  that  reported  on  this  subject,  in  Jane,  1875, 
recommended  siibstituting  for  the  present  south  draw  a  pivot-draw, 
with  clear  openings  on  each  side  of  the  pivot  of  75  feet.  In  my  report 
of  March  27, 1884,  I  stated  as  follows : 

In  coQclnsion,  I  won  Id  state  that  I  can  see  no  way  of  restoring  the  harbor  to  iisfnU 
capacity  of  asef  ulness,  or  place  it  tn  snch  condition  that  improvements  commensar&te 
Willi  its  importance  as  a  harbor  of  refnge  can  be  safely  projected  and  carried  oat,  ex- 
cept by  removing  tbe  present  bridge  entirely. 

This  was  practically  the  opinion  given  by  the  late  Miyor  Harwood  in 
his  report  under  date  of  February  23, 1882,  to  wit : 

And  consider  tbe  removal  of  the  bridge  and  piers  tu  the  extent  of  at  least  300  feet 
from  tbe  Saint  Joseph  Dock  line  a  necessity  to  tbe  proper  preservation  of  the  harbor, 
etc. 

Further  examination  has  convinced  me  that  so  complete  a  change  is 
hardly  necessary  ;  and  I  would  now  present  the  following  plan  for  modi- 
fication of  tbe  bridge,  which,  in  connection  with  a  change  in  the  dock  line, 
will,  I  think,  do  much  towards  affording  a  comparatively  easy  passage 
of  the  obstruction  which  the  bridge  now  constitutes. 

(1)  To  replace  the  present  south  draw  with  a  pivot-draw,  having  clear 
openings  on  each  side  of  the  pivot  of  100  feet.  The  south  abutment  to 
remain  as  at  present.  The  draw  would  in  this  case  take  np  225  feet^  25 
feet  being  allowed  for  the  pivot. 

(2)  The  dock  line  to  be  changed  as  represented  by  full  red  line  on 
tracing*  herewith. 

The  present  draw  is  defective  in  several  particulars.  In  the  first  place, 
it  is  too  narrow,  being  only  65  feet  wide,  for  a  vessel  under  sail  in  bad 
weather  to  make  the  opening  with  certainty;  and,  in  the  second  place, 
it  is  located  too  far  from  the  dock  line  as  this  now  stands.  Should  a 
vessel  entering  strike  the  down-stream  starling  at  present,  she  would  in 
all  probability  run  into  the  bridge  between  the  south  abutment  of  the 
draw  and  the  shore,  while  the  remedy  for  this  defect,  with  the  present 
narrow  draw,  by  advancing  the  dock  line  would  be  at  the  expense  of 
dock-room  below  the  bridge,  and  a  vessel  lying  at  the  wharf  any- 
where near  the  draw  would  practically  close  it  by  reducing  the  opening. 
With  a  pivot-draw  (two  openings,  each  100  feet  wide)  a  %^essel  entering 
or  leaving  the  harbor  would  have  the  choice  of  taking  either  passage, 
but  as  tbe  worst  storms  here  are  usually  from  the  northwest,  the  south 
opening  would  be  the  one  generally  used  by  vessels  entering,  and  on  this 
account  I  would  have  the  down-stream  starling  make  a  greater  angle 
with  the  bridge  on  the  south  side  than  the  present  one  does,  in  order  to 
make  the  passage  going  in  as  easy  as  possible. 

The  proposed  modification  of  the  bridge,  together  with  the  change  in 
dock  line  recommended  in  connection  therewith,  are  shown  on  the  trac- 
ings* herewith. 

Should  the  bridge  be  modified  as  before  explained  and  the  south  dock 
line  advanced,  then  the  needed  improvements  at  this  harbor  could  be 
carried  to  completion.  The  present  plan  of  work  under  the  appropri- 
ation of  July  5, 1884,  is  to  rebuild  the  north  pier,  from  the  angle  *-A^ 

'Tracings  omitted. 
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to  tlio  point  marked  "  B,'^  on  a  line  parallel  to  the  soath  pier.  The 
part  to  berebuiltis  in  a  tumbledown  condition,  and  can  not  be  expected 
to  stand  much  longer.  From  the  point  '^B"  a  line  of  revetment  could 
then  be  built  parallel  to  the  new  south  dock  line,  and  the  north  side  of 
this  new  channel  having  been  dredged  out,  there  would  then  exist  a 
condition  of  affairs  that  would  give  to  tlie  harbor  something  like  its 
former  value  ^nd  importance  as  a  harbor  of  refuge. 

The  regular  dock  for  steamers  at  Saint  Joseph  is  just  below  the  rail- 
way bridge,  and  any  radical  changes  that  might  be  made  in  the  approach 
to  the  draw  to  facilitate  its  passage  going  in  would  materially  encroach 
iil>on  the  present  wharf  privileges.  The  most  that  I  would  recommend, 
therefore,  in  the  way  of  construction  for  the  guiding  of  water  craft 
through  the  draw  at  present,  would  be  the  putting  in  of  two  or  more 
dusters  of  fender-piles  on  the  south  down-stream  side  of  the  draw,  or  a 
fender-pier  extending  30  feet  down-stream,  making  an  angle  of  about  70 
degrees  with  the  line  of  the  bridge. 

Very  respectfully,  your  ol^dient  servant, 

D.  W.  LOOKWOOD, 

Captain  of  Engineers. 
Brig.  Gen.  John  Newton, 
Chief  of  Engineers^  U.  8.  A. 


BBPORT  OF  LIEUTENANT-OOLONBL  O.  M.  POE,  OORPS  OF  ENGINEERS. 

United  States  Engineer  Office, 

Detroit^  Mich.j  December  15,  1884. 

Sib  :  I  have  the  honor  to  submit  the  following  report  in  accordance 
with  the  provisions  of  section  2  of  the  river  and  harbor  act  of  July  5, 
1884: 

•  •  •  •  *  •  •  #  • 

The  appended  report  by  Mr.  B.  H.  Muehle,  assistant  engineer,  •  •  • 
covers  the  cases  where  *>  bridges,  causeways,  or  structures  now  erected 
or  in  process  of  erection  do  or  will  interfere  with  free  and  safe  naviga- 
tion," and  suggests  the  best  mode  of  controlling  such  obstructions  as 
now  exist  and  preventing  future  constructions  which  may  be  in  the 
nature  of  obstructions. 

I  find  myself  quite  unable  to  suggest  the  form  of  legislation  that  may 
be  desirable  to  accomplish  the  desired  object,  and  the  difficulty  is 
greatly  magnified  by  the  fact  that  the  business  transacted  upon  this 
comparatively  narrow  stream  is  so  great  as  to  render  almost  imprac- 
ticable any  remedial  measures  which  shall  not  carry  with  them  con- 
siderable hardship  in  individual  cases.  However,  I  concur  in  Mr. 
Muehle's  suggestion  that  whatever  legislation  is  attempted  should  look 
to  the  establishment  of  dock  and  boom  lines  by  the  United  States 
authorities  (probably  in  conjuction  with  the  State  or  local  authorities), 
which  should  afterwards  govern  all  concerned,  with  sufficient  penalties 
for  infractions  of  the  law. 

Very  respectfully,  your  obedient  servant, 

O.  M.  PoE, 
Lieut  CoL  of  Engineers^ 
Bvt,  Brig.  Gen.y  U.  S.  A. 

The  Ohiep  of  Engineers,  U.  A.  S. 
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report  of  mr.  b.  h.  muehlb,  assistant  enginkkr. 

United  States  Engineer  Office^ 

Detroit,  Mich,,  December  10,  1884. 

General  :  Id  compliaDce  with  your  iustractioiiB,  dated  October  21,  18^,  to  report 
'  *  in  regard  to  existing  or  propoeed  obstmctions  ^  *  *^  in  or  pertaining  to  Saginaw 
River/'  etc.,  I  now  have  the  honor  to  make  the  following  report : 

•    '•  •  •  •  •  •' 

(2)  The  preaent  project  for  improving  Saginaw  River,  which  consists  of  making  & 
channel  of  12  feet  depth  from  the  head  of  the  river  to  the  Portsmonth  Bridge,  Bay  City, 
and  of  14  feet  thence  to  Saginaw  Bay,  provides  for  a  channel  200  feet  wide.  In  laying 
out  the  lines  of  proposbd  channel  it  has  appeared  desirable,  in  moat  localities  where 
navigation  is  obstructed  by  bars  or  shoals,  to  establish  these  lines  so  as  to  connect  the 
deep  water  above  and  below  each  shoal  as  straight  and  direct  as  possible.  In  sneh 
cases  some  of  the  mill-booms  or  store  booms  may  be  considered  obstructions  in  the  pros- 
ecution of  the  project  of  improvement,  even  thongh  they  were  located  and  bniic  by 
their  owners  before  new  channel  lines  were  projected  by  the  Government.  Those 
which  are  at  present  within  the  bouDdary  lines  of  projected  channels  are  located  as  fol- 
lows :  (a)  A  mill-boom  at  East  Saginaw,  below  the  Flint- Pere  Marquette  Railroad 
Bridge,  used  for  storage  of  logs,  and  now  owned  by  the  railroad  company.  This  olMtruc- 
tion  will  soon  be  removed,  as  the  company  proposes  to  pull  the  boom-piles,  in  connec- 
tion with  the  extension  of  their  new  railroad  dock ;  (o)  a  sheer-boom  along  the  east 
shore  of  Willow  Island,  put  there  by  the  Tittabawassee  Boom  Company,  for  the  con- 
venience of  rafts  passing  around  the  curve  in  the  channel ;  and  (o)  a  store-boom,  belong- 
ing to  the  same  company,  along  the  west  shore  of  the  river  above  the  month  of  Sheboy- 
gan Creek,  which  boom  for  a  aistance  of  several  hundred  feet  encroaches  on  the  nat- 
ural channel  of  12  feet  in  depth. 

This  question  of  location  of  booms,  where  they  may  conflict  with  the  project  of 
channel  improvement  under  United  States  authority,  came  up  three  years  ago,  at  the 
time  tbe  preliminary  examination  of  the  entire  river  was  made,  and  it  was  ascertained 
from  tbe  president  of  the  boom  company  that  his  company  would  be  willing  at  any 
time  to  locate  or  move  their  booms  in  accordance  with  such  lines  of  channel  as  are  now 
or  may  hereafter  be  determined  on  by  the  United  States  Engineer  Department  in  tbe 
prosecution  of  the  work  of  river  improvement. 

(.))  Tho  Saginaw  River  is  spanned  by  nine  bridges,  as  follows :  Four  road  bridges  and 
two  railroad  uridges  at  Saginaw  City  and  East  Saginaw,  and  two  road  bridcres  and  one 
railroad  bridge  at  Bay  City.  Neither  of  these  can  be  considered  as  intertering  with 
free  and  safe  navigation,  except  in  a  general  sense,  upon  the  hypothesis  that  all  bridges 
are  obstructions  to  some  extent,^and  are  built  wherever  the  necessity  for  safe  inter- 
communication between  two  shores  of  a  river  is  greater  than  the  inconvenience  or 
damage  to  the  navigation  of  the  stream.  The  bridges  spanning  Saginaw  River  were 
all  built  under  State  authority,  with  their  draw-spans  where  they  are  most  convenient 
to  tho  shipping  and  across  the  best  channel  to  be  found  at  the  time  the  bridges  were  con- 
structed. It  does  not  appear  that  either  of  these  bridges  will  interfere  with  the  estab- 
lishniciit  of  new  channel-lines  under  the  present  project  of  river  improvement. 

(4)  Paramount  in  importance  to  the  location  of  booms  and  bridges  in  reference  to 
projects  of  river  improvement  is  the  location  and  construction  of  lumber-d6cks  by  pri- 
vate parties  owning  mill  property  upon  the  shores  of  Saginaw  River.  In  the  absence 
of  any  authority  vested  in  the  Unit^  States  Engineer  Department  to  regulate  the 
location  of  lumber-docks  in  accordance  with  certain  plans  of  river  improvement,  mill- 
owners  have  always  built  and  extended  their  docks  out  into  the  river  wherever  and  as 
far  as  thoy  needed  tho  facilities  for  storing  and  shipping  the  products  of  their  mills, 
regardless  of  how  far  these  structures  might  encroaon  upon  the  navigable  channel  of 
the  river  or  interfere  with  present  or  future  projects  on  the  part  of  the  United  States 
for  the  improvement  of  such  channel.  ' 

Where  mills  are  located  on  directly  opposite  sides  of  the  river,  notably  in  the  cities 
of  Saginaw,  East  Saginaw,  and  Bay  City,  the  building  of  Inmber-docks  out  into  the 
river  in  this  arbitrary  manner  has  in  many  localities  narrowed  up  the  navigable  chan- 
nel to  an  extent  which  is  likely  to,  and  in  some  casesdoes.  interfere  with  tbe  prepara- 
tion and  execution  of  a  general  project  for  the  permanent  improvement  of  the  river. 

The  local  authorities  of  the  cities  above  named  have  prescribed  certain  dock  lines 
np  to  which  lumber  docks  may  be  built,  but  as  these  lines  were  not  determined  in 
conformity  with  any  Government  project,  they  can  not  be  Adopted  or  considered  of 
value  by  the  Unito(l  States  Engineer  Department. 

All  lumber-docks  on  the  Saginaw  River  being  constructed  with  a  view  to  perma- 
nency regarding  location  as  well  as  stability  and  strength,  it  wonld  be  difficult  noiv 
to  induce  or  force  their  owners  to  remove  existing  structures ;  hence  it  is  deemed  on- 
necessary  to  enumerate  localities  where  lumber-docks  do  or  may  interfere  with  pres- 
ent or  future  projects  of  improvement  by  the  United  States  in  aid  of  the  navigation  o( 
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Sagioaw  RiY<)r.  Bnt  inasmaeh  as  the  lamber  bnsineas  increases  every  seaaon  and 
more  facilities  for  storing  and  handling  lamber  are  constantly  reqnired,  and  as  the 
mill-owners  themselves  are  interested  m  all  Government  improvements  in  aid  of  nav- 
igation, it  seems  appropriate  that  the  United  States  Engineer  Department  should  be 
given  jnrisdiction  over  the  location  and  constrnotion-of  all  docks  built  or  proposed  to 
be  built  on  the  Saginaw  River  adjacent  to  the  navigable  channel,  as  well  as  over  the 
locat  ion  of  booms  and  bridges.  By  means  of  such  authority  on  the  part  of  the'United 
States  the  arbitrary  encroachment  on  the  river  channel  by  docks  and  booms  could 
in  future  be  checked,  while,  on  the  other  hand,  many  mill-owners  wonld  bo  enabled 
to  extend  their  docks  so  as  to  come  np  to  an  established  dock-line,  which  may  be  de- 
termined in  connection  with  the  general  improvemeotof  the  river  by  the  JJni  ted  States. 
There  are  but  few  reaches  of  the  river  where,  under  the  general  project  of  improve- 
ment now  in  force,  new  channel-lines  have  yet  been  definitely  determined  upon,  and 
it  would  greatly  facilitate  the  work  of  projecting  details  for  future  operations  if  the 
question  of  authority  could  be  fixed  by  legal  enactment  before  the  beginuiug  of  the 
next  working  season,  or  in  connection  with  appropriations  now  pending  in  Congress. 
Such  authority  need  not  necessarily  be  a  hardship  to  mill-owners  except  in  a  very 
few  instances,  and  it  can  be  readily  seen  that  a  certain  co-operation  between  the  Gov- 
ernment engineers  and  the  parties  directly  interested  in  the  river  improvemcnr,  by 
making  public  and  private  projects  upon  a  general  system  to  be  proscribed  by  the  En- 
gineer Department  and  adopted  by  the  mill-owners,  can  not  fail  to  be  beneficial  to  the 
latter,  while  the  bnilding  and  extension  of  private  docks  and  booms  on  established 
lines  will  greatly  assist  in  the  economical  execution  of  Government  projects. 
Very  respectfully,  your  obedient  servant, 

B.  H.   MUKHLK, 

AsHsUmt  Engineer, 
General  O.  M.  PoE, 

Lieut,  Col.  of  Engineers,  U.  8,  A, 


REPORT    OF    LIEUTENANT-COLONEL    G.    H.    MENDELL,  CORPS   OF   EN- 
GINEERS. 

United  States  Engineer  Office, 

San  FranciscOj  Oal.y  January  7, 1885. 

General:  The  following  report  is  respectfully  submitted  on  the 
sabjects  referred  to  in  General  Orders  Nol  13,  Headquarters  Corps  of 
Bnf^neers,  July  23, 1884,  and  in  the  act  of  Congress  of  July  6, 1884. 

There  are  two  bridges  over  the  channel  of  Oakland  Harbor,  known 
as  the  Webster  Street  and  the  Alice  Street  bridges,  respectively,  both 
having  double  draw  openings.  The  former  bridge  is  occupied  by  a  rail- 
road and  by  a  highway,  and  the  latter  by  a  railroad  only.  The  draw 
in  the  fornier  is  82  feet  in  the  clear,  and  in  the  latter  the  draw  is  79 
feet  ill  the  clear.  The  bridges  are  about  900  feet  apart,  and  arc  both 
situated  above  the  sites  of  the  main  wharves  of  Oakland.  Few  vessels 
pass  these  draws.  Owing  to  the  small  depth  at  the  wharf  or  wharves 
situated  above  the  bridges  the  vessels  trading  at  these  wharves  are 
small  and  of  light  draught.  These  vessels,  so  far  as  is  known,  have  no 
diflSculty  in  passing  the  draws.  Some  vessels  of  larger  draught  and 
some  sea-going  vessels  pass  one  or  both  of  these  draws  to  find  position 
in  which  to  lay  up  when  business  fails  for  them. 

The  width  of  draw  in  these  bridges,  while  not  now  a  subject  of  com- 
plaint, is  unquestionably  too  small  to  permit  a  free  and  convenient  pas- 
sage to  vessels  which  may  reasonably  be  expected  to  be  employed  on 
the  waters  of  Oakland  Harbor  when  the  improvement  of  the  harbor 
now  in  progress  shall  be  completed  or  considerably  advanced.  At  some 
time  in  the  future  a  width  of  draw  of  150  feet  will  probably  be  neces- 
sary. In  order  to  afford  this  width  it  will  be  necessary  to  reconstruct 
these  bridges.  It  is  hardly  probable  that  this  increased  width  will  be 
required  for  four  or  live  years.    It  is  greatly  dependent  w^on  \>ckfe  ^\q% 
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ress  of  the  harbor  improvement,  and  this  depends  upon  the  amounts  of 
money  appropriated  by  Congress.*  Therefore  no  time  can  be  definitely 
set  for  a  future  necessity  for  increased  width  of  draw. 

No  other  bridges  situated  with  the  limits  of  the  operations  of  this 
office  are  known  to  be  obstructions  to  free  navigation  of  the  waters 
which  they  span. 

#       ,        •  •  •  •  #  • 

Very  respectfully,  your  obedient  servant, 

G.  H.  Mendell, 
lAeut.  Col,  J  Carps  of  JEngineen. 

The  Chief  of  Engineers,  U.  S.  A. 


% 


report  of  major  w.  a.  jones,  corps  op  engineers. 

United  States  Engineer  Office, 

Portland^  Oregon^  Februaty  7, 1885. 

Sir  :  I  have  the  honor  to  submit  report  called  for  in  Special  Orders 
No.  13,  Headquarters  Corps  of  Engineers,  1884,  concerning  the  district 
under  my  charge. 

It  is  made  up  from  information  obtained  by  Captain  Powell,  before 
my  arrival  here;  from  a  hasty  examination  of  the  Snake  Eiver  Bridge, on 
the  Northern  Pacific  Railroad  at  Ainsworth,  Washington  Territory, 
and  the  bridges  over  the  Yamhill  Eiver,  sinbe  the  receipt  of  telegram 
of  the  31st  ultimo,  calling  for  a  report  immediately. 

UPPER  WILLAMETTE  RIVER. 

Capt.  E.  C.  Gove,  of  the  snag-boat  Corvallis  reports  that  obstructions 
exist  on  the  river  as  follows : 

At  Springfield,  6  miles  above  Eagene,  a  bridge  (draw). 

At  Eagene,  a  county-road  bridge  (draw). 

Two  miles  below  EiigeDe,  a  wire  ferry-cable. 

At  Harrisbnrgb,  a  railroad  bridge. 

At  Harrisburgh,  a  wire  ferry-cable. 

At  Alford's  Cuut«,  a  rope  ferry-cable. 

At  Centennial  Chute,  a  rope  ferry-cable. 

At  mouth  East  Channel,  a  rope  ferry-cable.  ^ 

Three  miles  above  Corvallis.  a  wire  ferry-cable. 

At  Albany,  a  wire  ferry-cable. 

At  Buena  Vista,  a  wire  ferry-cable. 

At  Leobolis  Ferry,  a  rope  ferry -cable. 

The  wire  ferry- cables  mentioned  above  are  placed  on  high  poles,  one  on  each  side  of 
the  river,  and  during  low  stages  of  water  are  left  quite  slacK,  which  causes  them  to 
fall  very  low  in  the  center.  At  high  stages  of  ^the  river  they  are  hauled  out  tant, 
which  raises  them  in  the  center;  but  at  very  hish  stages  of  river  they  will  then  be 
liable  to  catch  the  smoke-stacks  or  pilot-houses  of  passing  steam-boats.  In  such  cases 
the  steam-boat  must  either  cut  the  cable  or  wait  until  the  owners  come  and  lower  it. 
Again,  when  the  river  is  low  and  the  cables  are  slack,  any  sudden  rise  in  the  river, 
and  for  which  the  owners  would  bo  unprepared,  would  place  steam-boarts  in  danger  of 
them. 

With  regard  to  the  rope  ferry-cables,  they  are  low  down,  and  when 
steam-boats  approach  '^  the  whistle  is  blown  for  the  owners  (who  are 
never  near,  as  every  one  crossing  on  them  ferry  themselves  over),  and 
if  they  do  not  come,  they  either  have  to  send  a  man  ashore  to  let  go  the 
cable  or  run  through  it." 

Concerning  the  railroad  bridge  at  Harrisburgh,  it  is  a  draw-bridge, 
with  draw-spans  of  125  feet  each.    The  piers  are  cribs  filled  with  stone. 
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The  approaches  to  the  draw  are  pile  trestles,  with  bents  16  feet  open. 
Whole  length  of  bridge,  including  trestle-work,  950  feet.  Height  of 
floor-timbers  above  high  water,  2  feet. 

E.  W.  Spencer,  master  and  owner  of  the  steam-boat  Salem^  says  of  this 
bridge : 

The  last  time  I  passed  throagb  the  draw  was  in  the  spring  of  1877. 

Captain  James  Miller  made  a  few  trips  in  the  winter  of  1878.  I  am  sure  no  boats 
have  passed  throagh  the  draw  since. 

We  passed  through  the  South  Span  ascending  and  deysendinff.  The  passage  was 
never  safe,  and  is  now  choked  by  a  sand  or  gravel  bar,  formed  three  years  ago. 

The  deep  water  is  now  under  the  bridge,  near  the  north  bank  of  the  river. 

I  examined  the  draw  last  fall,  and  considered  it  such  an  obstruction  that  I  would 
not  attempt  the  passage  with  my  boat. 

The  east  span  of  the  draw  has  never  been  safe,  on  account  of  a  strong  current 
sweeping  across  the  stream  from  the  east  side ;  so  we  never  ventured  on  that  side. 

The  chimney  of  the  Salem  is  41  feet  above  water-mark  when  light. 

A  new  draw  must  be  put  in  across  the  present  deep  channel.  The  sooner  the  bet- 
ter, as  freight  charges  are  from  Eugene  City  to  Portland  double  those  from  Harris- 
bnrgh,  and  the  railroad  is  the  cause  of  it. 

GOWIilTZ  BIYEB. 

There  is  one  railroad  bridge  and  two  wire-rope  ferries  over  the  navi- 
gable portion  of  this  river. 

The  bridge  belongs  to  the  Northern  Pacific  Bailroad.  It  is  a  Howe 
truss,  with  two  spans  of  200  feet  length.  Whole  length  of  bridge,  450 
feet.  It  is  carried  by  crib  abutments  and  one  crib-pier.  The  bottom 
of  the  girders  is  45^  feet  above  low- water  mark,  and  17^  feet  above  the 
high- water  mark  of  1876. 

Mr.  B.  A.  Habersham,  assistant  engineer,  states: 

As  to  the  best  way  of  removing  the  obstructions  reported,  I  approve  Captain  Spen- 
cer's plan.  At  the  Harrisbnrgh  Bridee,  viz :  Building  a  new  draw  over  the  deep  chan- 
nel, and  the  railroad  company  should  be  required,  if  possible,  to  maintain  the  channel 
in  its  present  place  by  means  of  training-dikes  and  bank-revetments. 

X7PPEB  OOLTJMBIA  BITEB. 

No  obstructions  are  reported. 

SNAKE  BrVEB. 

There  is  a  railroad  drawbridge,  of  the  Northern  Pacific  Bailroad,  over 
this  river  at  Ainsworth,  Wash.,  and  also  eight  wire  ferry-cables  between 
Ainsworth  and  Lewiston. 

Steam-boatmen  report  that  these  ferries  form  no  obstruction  to  navi- 
gation. 

The  railroad  bridge  at  Ainsworth  is  1,574  feet  long  and  consists  of 
eight  iron-truss  spans,  resting  in  granite  piers  and  abutments.  iSix 
spans  are  fixed,  and  two  are  covered  by  the  draw-bridge.  The  clear 
distance  between  the  draw-spans  at  low  water  is  152  feet. 

I  do  not  consider  the  bridge  an  obstruction  to  navigation. 

CLEABWATBB  BIYEB. 

There  are  three  wire-rope  ferries  within  7  miles  of  tba  month  of  the 
river,  at  Lewiston. 
At  present  they  form  no  obstruction  to  navigation* 
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TAMHILL  RIVER. 

I  Bc.bmit  report  of  Mr.  Bichard  M.  Tabor,  assistant  engines: 

Portland,  Orsgok,  Febrmarif  6, 1-S85. 

8ik:  In  a^'oordance  with  yonr  instmctions,  I  proceeded  to  the  Yanibill  Kirer,  on  the 
0rp«4cni  Railway  and  Naviffation  Company's  8^ea^le^  Orient,  on  the  4th  iusfant,  Xoti- 
amiiH?  bridj^*'8.  The  cantilever  bridj^e  over  that  river  at  Dayton  is  40  feet  4  iochfs 
clear  npan,  and  41  feet  above  low  water  to  springing  of  cantilevers.  When  they  are 
open  a  KjKice  of  l(i  feet  is  obtained  for  passage  of  steamers'  smoke-stacks.  The  Oriui 
paMH4d  throii;:h,  np  and  down,  without  moch  trouble,  althongh  there  waa  a  width  (rf 
only  'S  feet  to  spare  for  her  guards  to  clear. 

'J  ln5  Xiurow-gaufje  Railroad  Bridge,  3  miles  Above  Dayton,  is  a  fixed  trnss  bridge, 
VM)  fret  wiile  and  CO  feet  hijjh  al)ove  low  water.  Six  hundred  yards  above  this  rail- 
road bridge  is  the  county-road  bridge,  which  is  a  truss  bridge,  59  feet  6  inches  abore 
low  water,  and  120  feet  wide.  The  Orient  conld  not  pass  under  it  at  that  stage  of 
w.-itcr,  her  Hinoke-stack  being  18  inches  too  high,  and  she  dropped  back  until  a  lower 
HtaJ:^^  of  water,  which  was  tnen  15  feet  above  low- water  level.  The  Orient  is  15»>  feet 
lon^  over  all,  'M  feet  4  inches  across  her  guards,  and  the  top  of  her  smoke-stack  is 46 
fret :{  incluH  alK>ve  the  water.  She  draws  3  fee't  when  full  laden  to  250  tons,  fhb 
in  the  only  boat  that  has  run  up  the  Yamhill  for  three  or  four  years.  None  have 
run  up  as  far  as  La  Fayette  for  the  past  four  years,  until  this  winter,  when  the  Orieni 
made  two  tripH  to  that  point.  No  boat  has  run  above  La  Fayette  for  the  last  six 
ye.n-rt,  althoiigli  small  steamers  can  get  np  as  far  as  McMinnville  with  a  good  stage  of 
water.  This  does  not  cause  any  complaint,  as  the  freight  is  now  all  carried  by  rail 
si  nee  the  opening  of  the  narrow-gauge.  A  single  telegraph-wire  crosses  the  Yambill 
just,  below  the  Narrow-gauge  Railroad  Bridge  at  La  Fayette,  at  height  of  64  feet 
above  low  water. 

The  Vanillin  Kiver  rises  at  times  39  feet  above  low  water,  and  falls  and  riaee  very 
rapidly. 

I  have  the  honor  to  be,  sir,  your  obedient  servant, 

Richard  M.  Tabor, 

A99%atant  Engineer, 

Maj.  W.  A.  Jones, 

Corps  of  Engineer 8 J  U.  8,  A, 

The  bridgeH  over  the  Willamette,  the  Yamhill,  and  the  Cowlitz  are 
obstructions  to  navip:ation,  but  in  the  short  time  at  my  disposal  1  am 
not  prepared  to  suggest  methods  of  altering  or  constructing  said  bridges. 
Tlie  wire-rope  ferries  on  the  Cowlitz  can  be  altered  by  raising  the 
cables  higher. 
The  siiuie  may  be  said  of  those  on  the  Willamette  River. 
Very  respectfully,  your  obedient  servant, 

W.  A.  Jones, 
Major  of  Ejigineen. 
The  Chief  of  Engineers,  U.  S.  A. 


report  of  captain  oharles  f.  powell,  corps  of  enainekrs. 

United  States  Engineer  Office,    * 
Portland^  Oregon^  December  12,  1884. 

Sir:  I  have  the  honor  to  submit  the  following  •  •  •  report  of 
certain  structures  which  interfere  with  navigation,  and  the  best  means 
of  chan^^iiig  them  for  prevention  of  such  obstruction.  To  these 
reports  I  have  added  some  statements  about  dumping  material  into 
navigable  waters  or  their  tributaries. 


obstructing  bridges  over  waters  of  YAQUINA  bay,  OREGON. 

The  Willamette  Valley  and  Coast  Railroad  Company  have  built  in 
the  last  ^ear,  aud  now  mamtaVu,  \o^  ^x^d  bridges  over  the  tidewater 
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sloughs — Boone's,  Depot,  and  Olallie — of  Yaquina  Bay  or  River  and  near 
the  entrance  to  the  sloughs.  / 

There  is  41  county  wagon-road  bridge  over  Depot  Slough,  about  IJ 
miles  from  its  mouth. 

Boone's  Slough  makes  off  from  the  north  side  of  the  river,  about  8J 
miles  above  Newport,  the  port  at  the  entrance  to  the  bay,  runs  around 
an  island  and  back  into  the  river,  under  the  name  of  McGee's  Slough. 

About  12  miles  above  Newport,  Depot  Slough  extends  northward 
almost  to  the  Siletz  Indian  Eeservation.  It  drains  quite  an  extent  of 
country,  which  contains  some  excellent  ranches  and  most  of  the  avail- 
able timber  on  the  waters  of  the  Yaquina.  There  is  a  sawmill  above 
the  county  bridge,  to  which  a  small  schooner  has  been  for  lumber  in 
former  years.*  The  railroad  bridge  is  next  above  Toledo,  a  small  land- 
ing one-half  mile  up  the  slough. 

Olallie  Slough  is  about  parallel  to  Depot  Slough,  and  1  mile  above 
it.  The  slough  has  been  ascended  several  times  for  over  a  mile  by  the 
United  States  tug  Wright^  drawing  7  feet.  The  Government  has  here- 
tofore moored  its  floating-plant,  except  the  tug,  up  the  slough  when 
work  was  suspended.  The  stone-barges  can  be  taken  under  the  bridge, 
but  not  the  derrick-scow  nor  pile-driver. 

All  these  bridges  are  wood,  resting  on  pile-bents.  The  lower  chords 
of  the  spans  are  about  5  feet  above  the  highest  tide  level.  The  mean 
rise  of  tide  is  7  feet. 

The  railroad  bridges  at  Boone's  and  Depot  sloughs  have  20.feet  open- 
ings over  the  channel.     The  Olallie  Slough  bridge  has  a  30-feet  opening. 

The  requirements  of  present  commerce  on  these  sloughs  are  not 
pressing,  and  the  obstructions  do  not  now  greatly  inconvenience  any 
one.  But  the  sloughs  are  easily  navigable  at  high  tide  from  oue-haif 
to  2  miles  by  vessels  of  6  and  7  feet  draught. 

Boone's  and  McGee's  sloughs  are  so  shallow  and  unimportant  that  a 
change  in  the  railroad  bridges  over  them  is  not  deemed  necessary ;  but 
at  Depot  and  Olallie  sloughs  I  think  movable  spans  giving  40  feet  clear 
width  of  opening  should  be  provided. 

OBSTRUCTING    BRIDGES   ACROSS  THE    LOWER    WILLAMETTE    RIVER, 

OREGON. 

These  are  two  unfinished  bridges  at  Portland,  and  below  the  head  of 
ship  navigation.  One  is  the  Morrison  Street  wagon  bridge,  and  the 
other  is  the  North  Pacitic  Kailroad  Bridge.  The  former  consists  of  a 
number  of  piers,  some  of  them  submerged ;  and  the  latter  of  two  large 
clusters  of  piles,  as  rest  and  protection  piers,  above  and  below  an  in- 
tended pivot-pier.  The^se  structures,  especially  the  Morrison  street 
ones,  are  a  menace  and  danger  to  navigation,  and  should  be  wholly  re- 
moved. 

A  history  of  these  unfinished  bridges,  showing  their  degree  as  ob- 
structions and  their  legal  status,  is  given  in  the  Reports  of  the  Chief 
of  Engineers,  pages  2657,  for  1882  5  2003,  for  1883,  and  in  Appendix 
QQ  1,  for  1884. 

BAR-NET  FISHING  AT  THE  MOUTH  OF  THE  COLUMBIA  RIVER  AND  FISH- 
TRAPS. 

A  special  report  on  bar-net  fishing  and  fish-traps  at  and  near  the  mouth 
of  the  Columbia  was  made  to  the  Department  last  ^o\e,m\i^t  ^V^\X5>^* 
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The  report  was  occasioned  by  the  reference  to  me  of  a  letter  from  the 
Treasury  Department. 

I  had  previously  called  attention  in  annual  reports  to  ^n  injmious 
effects  on  the  bar-channels  of  the  net-fishing;  and  in  the  special  report 
refeiTcd  to  above  I  took  occasion  to  say  that— 

I  biivo  not  seen  any  rcjison  durinj^  the  last  two  years  to  change  my  opiDion  of  the 
injurious  action  of  the  tisbing-nets  on  the  channels  ;  nor  that  the  prevention  of  the 
bar-tl.sbing  would  not  retard  the  salmon-canning  interests  of  the  Columbia  River. 

Pilots  have  filed  written  complaints  in  this  oflBce  of  fish-traps  as  ob- 
structions to  navigation  in  the  Swinomish  Slough,  a  passage  of  Puget 
Sound  between  Seattle  and  Whatcom,  and  of  traps  in  the  Lower  Colum- 
bia River  1  mile  below  Astoria,  and  at  Chinook  Point,  between  Astoria 
and  Fort  Can  by. 

The  lish-traps  consist  of  a  long  lead  running  out  from  shore  and  a 
largo  pen  or  trap  at  the  outer  end.  Both  parts  are  made  of  piling,  and 
sometimes  the  lead,  and  always  the  trap,  of  a  net- work  of  strong  mate- 
rials attached  to  the  piling. 

Many  of  these  traps  exist  in  the  Lower  Columbia  River.  Their  use  k 
being  introduced  into  other  rivers  of  the  Oregon  and  Washington  coasts. 

A  tracing*  is  sent  herewith  showing  in  plan  the  fish-traps  of  Baker's 
Bay,  near  the  mouth  of  the  Columbia,  for  furnishing  a  measare  of  their 
extent  and  agency  in  obstructing  or  filling  up  a  channel-way. 

The  traps  of  Swinomish  Slough  and  near  Astoria  should  be  removed. 

In  the  special  report  of  November  10  the  fish-traps  were  described 
as  permeable  dikes,  which  check  the  current  and  cause  a  fill  behind 
them.    The  following  remarks  are  quoted  from  that  report: 

'  These  tra]>s  are  coming  into  extended  use  in  the  Columbia  River,  from  the  mouth 
to  near  the  WiUaniotte  River,  about  100  miles  distant.  They  have  been  generally 
located,  8o  far,  to  tlie  advanta«;e  of  the  main  channel;  but  effort*  have  been  made  to 
build  traps  where  they  would  be  detrimental  to  it  and  obstructive  to  passing  vessels. 

When  requested,  1  have,  as  engineer  in  charge  of  the  improvement  of  the  Lower 
Columbia  River,  recommended  about  the  location  of  a  fish-trap.  Pilots  have  pre- 
vented, 1  believe,  the  building  of  trai>8  at  places  where  they  would  encroach  npou  the 
ship-channel  by  threats  of  the  destruction  of  the  traps. 

No  authority  is  exercised  or  delegated  by  the  Stat«  in  locating  or  limiting  fish-traps. 
They  are  built  as  a  right  of  the  laud-owner,  the  same  as  a  public  whart*  or  landing- 
pier  should  be. 

In  order  to  i)re8erve  and  maintain  the  ship-channel,  the  planting  of  fish-traps,  as 
the  building  of  other  structures  in  the  river,  should  be  under  aotive  control  of  some 
authority  fully  advised  of  present  and  probable  future  improvement's  for  navigation 
of  the  river  and  in  harmony  with  the  work  thereof. 

LOG-BOOMS  IN  NAVIGABLE  WATERS. 

'  On  the  left  bank  of  the  Coquille  Elver,  Oregon,  above  Coquille  City, 
the  piling  of  a  log-boom  has  made  an  extensive  shoaling  at  its  sit^i 
destroying  a  river  landing  and  deflecting  the  current  to  the  opposite 
isliore,  causing  bank  caving  and  an  undesirable  change  of  channel. 

On  the  Willamette  Kiver,  Oregon,  at  Portland,  a  pile  log-boom, occa- 
l)ying  about  one-tliiid  of  the  river's  width,  has  aided  in  deflecting  the 
river  volume  to  a  channel  naturally  inferior  for  harbor  purposes  and 
those  of  ship  navigation,  thereby  causing  public  improvements  to  be 
made  to  this  channel  when  a  ditierent  one  would  otherwise  have  been 
more  advantageous. 

A  pile-boom  has  been  built  .across  the  mouth  of  the  Dwamish  River, 

Washington.   An  opening  was  left  for  steam-boats.    The  boom  hasnow 

*■  — ' 
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been  abandoned ;  some  of  the  piles  are  broken  at  low  water,  and  form 
obstruetions  to  navigation.  This  boom,  as  well  as  the  one  in  the  Willa- 
mette Eiver,  should  be  wholly  removed.  The  latter  is  now  within  the 
corporate  limits  of  Portland.  A  mnnicipal  ordinance  requires  the  re- 
moval of  portions  exterior  to  an  established  wharf-line  within  six  years. 

DUMPING  IN  NAVIGABLE  WATERS  OR  THEIR  TRIBUTARIES. 

It  has  been  my  observation  that  serious  detriment  to  navigation  and 
much  expense  in  improvements  therefor  have  beeu  caused  by  a  dump- 
ing in  the  water-ways  of  this  district  of  miscellaneous  materials, from 
sawdust  and  sweepings  to  trees.    ♦    *    * 

The  Government  is  engaged  in  improvement  by  snagging  operations 
of  six  rivers  of  this  engineer  district.  Most  of  the  snags  or  pieces  of 
drift-jams  are  trees  washed  out  from  banks  or  are  saw-logs.  It  is  not 
uncommon,  however,  to  find  drifts  made  of  tree  trunks  or  stumps  which 
have  been  cut  in  two. 

On  the  Coquille  River  are  many  bars  formed  by  drift  of  myrtle,  a 
wood  too  heavy  to  float.  I  have  noticed  a  very  bad  bar  next  above  the 
head  of  present  navigation,  formed  in  this  way. 

Much  earth  and  rock  were  dumped  into  Yaquina  Bay  and  lliver  by 
the  railroad  construction  alrea<ly  referred  to.  This  curtailed,  to  a  small 
extent  it  is  true,  but  injuriously,  the  tidal  volume,  and  doubtless  caused 
some  shoaling  on  the  bars.  This  dumping  was  not  only  to  make  a  rail- 
road grade,  but  sometimes  a  spoil-bank  was  formed  in  the  water. 
.  Under  date  of  June  17, 1884,  Joseph  Thompson,  of  Toledo,  Oregon, 
wrote  me  that — 

Parties  ap  the  bay,  where  the  channel  is  narrow,  are  complaining  of  the  railroad 
company  for  depositing  so  much  dirt  and  rock  in  the  river,  and  wished  me  to  write  to 
you  in  regard  to  the  matter. 

On  August  8, 1884,  Mr.  B.  Morrison  wrote  me,  from  Pioneer,  Oregon, 
as  follows : 

lam  in  the  grocery  business  here  and  have  a  farm  of  land,  and  the  Yaquina  River 
runs  through  my  place.  Officers  of  the  O.  P.  R.  R.  and  others  are  filling  up  the 
channel  of  Yaquina  River  with  rock  and  timber  and  obstructing  the  navigation 
thereof.  Steam-boats  have  run  to  my  place,  and  now  I  can  not  receive  goods  with  a 
row-boat,  and  it  costs  me  extra  for  teams  and  depreciates  the  value  of  my  place $1,800. 

On  August  6, 1884,  Mr.  George  C.  Boswell,  of  Elk  City,  Oregon,  wrote 
me  as  follows : 

I  wish  to  inform  you  that  the  O.  P.  R.  R.  is  filling  up  the  river  above  Elk,  a  nav- 
igable river,  meandered  above  where  they  are  doing  the  damage,  and  it  is  impossible 
for  me  to  get  out  with  my  scow  at  present.  There  was  a  great  travel  on  this  part  of 
the  river  before  they  tilled  it  with  rock  and  timber. 

If  there  is  $40,000  appropriation  for  Yaquina  Bay,  why  not  keep  the  river  open, 
as  we  have  a  good  sand-rock  quarry  here,  and  working  men  in  it  dressing  stone,  and 
expect  to  ship  with  scows  to  Yaquina  schooners. 

The  wasting  of  sawdust  in  the  Lower  Willamette  and  Columbia 
rivers  has  been  quite  common. 

A  written  complaint  was  lately  made  by  a  vessel  master  of  the  in- 
jurious action  in  the  channel  of  a  sawdust  dumpiiig  in  the  river  at  an 
Astoria  mill.  Near  Portland  some  of  the  mills  have  erected  frail  bulk- 
beads  behind  which  to  place  their  sawdust. 

There  is  an  Oregon  statute  prohibiting  the  dumping  of  sawdust  in 
the  rivers  below  the  Cascades  and  the  Willamette  Falls,  but  practically 
the  law  is  of  little  avail,  if  any  at  all. 
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Perhai>s  the  most  aggravated  case  of  river  damping  in  this  district 
is  at  Portland  and  East  Portland.  TLe  worst  bar  of  the  river  ship- 
channel  is  next  below  these  cities.  Dredging  has  been  prosecuted  here 
to  a  considerable  extent.  Cans,  matting,  shoes,  ashes,  and  other  refuse 
have  been  frequently  found  in  the  dredging. 

Masters  of  steam- vessels  have  complained  about  floating  harbor  debris 
as  endangering  the  wheels  of  their  craft  when  passing. 

It  has  been  noticed  when  Portland  wharves  are  rebuilt  that  a  con- 
siderable part  of  the  old  material  is  disposed  of  in  the  river,  and  that 
boxe^,  crates,  packing  material,  etc.,  are  sometimes  thrown  into  the 
river  or  on  the  bank  where  high  water  will  float  them. 

Reports  have  also  been  made  of  a  deliberate  dumping  over  open 
wharves  from  carts  at  night. 

Very  respectfully,  your  obedient  servant, 

Chas.  F.  Powell, 
Captain  of  Engineers. 

To  The  Chief  of  Engineers,  U.  S.  A.* 


letter  of  the  secretary  of  war. 

War  Department, 
Washington  City,  February  24, 1887. 

The  Secretary  of  War  has  the  honor  to  transmit  to  the  United  States 
Senate  a  letter  of  the  21st  instant,  from  the  Chief  of  Engineers,  copies 
of  correspondence  relating  to  the  bridge  proposed  to  be  built  across  the 
Hudson  River  at  Poughkeepsie,  and  to  the  railroad  bridge  across  the 
Mississippi  River,  at  Saint  Paul,  together  with  copies  of  reports  of  offi- 
cers in  charge  of  river  and  harbor  districts,  made  to  meet  the  require- 
ments of  section  4  of  the  river  and  harbor  act  of  August  5,  1886,  that 
reports  be  made  to  Congress  whether  any  bridges,  causeways,  or  struct- 
ures of  any  kind,  now  erected  or  in  i>rocess  of  erection,  do  or  will  inter- 
fere with  free  and  safe  navigation. 

Wm.  C.  Endicott, 
Secretary  of  State. 

The  President  pro  tempore  United  States  Senate. 


Office  of  tee  Chief  of  ENOrNEERs, 

United  States  Army, 
Washington,  D.  0.,  February  21,  1887. 

Sir  :  I  have  the  honor  to  submit  herewith,  in  compliance  with  your 
instructions  of  January  19,  copies  of  correspondence  relating  to  the 
bridge  proposed  to  be  built  across  the  Hudson  River  at  Poughkeepsie 
and  to  the  railroad  bridge  across  the  Mississippi  at  Saint  Paul.  The 
report  of  tlie  Board  of  Engineer  Ofllcers,  constituted  to  consider  the 
proposed  construction  of  a  bridge  across  the  Willamette  River  at  Port- 
laud,  Oregon,  has  not  as  yet  been  received,  but  will  be  duly  submitted, 
as  required. 

I  have  also  the  honor  to  submit,  in  further  compliance  with  your  in- 
structions, copies  of  reports  from  oflicers  in  charge  of  river  and  harbor 
districts,  made,  under  orders  from  this  office,  to  meet  the  requirements 
of  section  4  of  the  river  and  harbor  act  of  August  5,  1886,  that  reports 
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be  made  to  Cougress  whether  any  bridges,  causeways,  or  structures  of 
any  kind  now  erected,  or  in  process  of  erection,  door  will  interfere  with 
free  and  safe  navigation. 

The  instances  herein  enumerated  of  such  interference  are,  with  few 
exceptions,  such  as  were  not  included  in  the  communication  of  this  office 
of  December  12, 1885,  made  to  comply  with  similar  provisions  of  the 
river  and  harbor  act  of  July  5,  1884,  and  which  was  transmitted  to 
the  Senate  December  18, 1885,  and  printed  as  Senate  Ex.  Doc.  No.  12, 
Forty-ninth  Congress,  first  session. 

Very  respectfully,  your  obedient  servant, 

J.  0.  DUANE, 

Brig.  Oen.j  Chief  of  Engineers. 
Hon.  Wm.  0.  Endicott, 
Secretary  of  War. 


bbidge  aoboss  the  hxjbbon  biyeb,  new  tore,  at  poughkeepsie. 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  2>.  (7.,  January  11, 1887. 

Sib  :  I  have  the  honor  to  acknowledge  the  reference  to  this  office  of 
letters  from  Henry  D.  Moore,  esq.,  of  Leadville,  Colo.,  dated  October  30, 
1886,  andF.  Vosburg,  manager  Schuyler's  Steam  Tow  Boat  Line,  and  W. 
W.  Everett,  president  of  People's  Line  Steamers,  dated  Novembers,  1886, 
calling  attention  to  a  proposed  bridge  across  the  Hudson  Eiver,  Kew 
York,  at  Poughkeepsie,  and  protesting  against  its  construction,  and,  in 
connection  with  the  subject,  to  invite  attention  to  the  aecompanying 
letter  from  Lieut.  Col.  Walter  McFarland,  Corps  of  Engineers,  and  in- 
closed communication  of  the  Chief  Engineer  of  the  bridge  company,* 
submitting  plans  for  the  bridge,  &c. 

In  reply  I  beg  to  say  that,  so  far  ae  is  known  to  this  office,  there  is  no 
authority  of  United  States  law  for  the  erection  of  the  bridge  in  question, 
and  in  the^absence  of  such  law  the  Executive  branch  of  the  Govern- 
ment is  without  power  either  to  authorize  or  prevent  its  construction. 

There  are  several  bridges  constructed  or  in  course  of  construction 
across  navigable  waters  of  the  United  States,  notably  one  across  the 
Mississippi  Biver  at  Saint  Paul,  which  was  referred  to  in  the  Annual 
Eeport  of  the  Secretary  of  War,  dated  November  30, 1885  (see  page  29, 
Report  of  the  Secretary  of  War,  vol.  1, 1885),  and  one  in  coarse  of  con- 
struction across  the  Willamette  River  at  Portland,  Oreg.  In  regard  to 
the  former,  upon  proper  representations  that  it  would  materially  ob- 
struct and  impede  navigation,  request  was  made  by  the  Secretary  of 
War  to  the  Attorney -General  that  proceedings  be  instituted  in  behalf 
of  the  United  States  with  the  view  of  preventing  its  construction;  but 
upon  examination  the  Attorney-General  found  that  he  was  without 
power  to  intervene,  and  held  "  that,  until  Congress  acts  and  by  appro- 
priate legislation  assumes  control  of  the  subject,  the  power  of  the  State 
over  bridges  across  navigable  streams  within  its  limits  is  plenary  5  but 
that  when  this  power  is  exercised  so  as  to  unnecessarily  obstruct  navi- 
gation.  Congress  may  interfere  and  remove  the  obstruction."  The  opin- 
ion concludes  as  follows : 

I  am  accordiDgly  iacliDed  to  the  conclusion  that  m  the  existing  state  of  the  law 
the  facts  of  the  present  case  (as  they  appear  in  the  accompanying  papers)  afiford  no 

•  Omitted. 
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groand  for  a  ladiclal  proceeding  on  behalf  of  the  United  States  against  tbe  railroad 
company;  and  that  antil  Congn^s8  makes  some  adequate  provision  upon  the  subject, 
tbe  oiScers  of  the  United  Statics  can  in  this  case  take  no  action  *'  to  enforce  the  rights 
of  the  Government  and  ^ive  efi'ect  to  the  duty  resting  upon  it  to  protect  the  naviga- 
tion of  the  Mississippi  River."    (Opinion  dated  May  1, 1865.) 

The  proposed  bridge  across  tbe  Hadsou  Eiver  at  Poaglikeepsfe  is 
authorized  by  the  State  of  New  York,  and  cornea  within  the  purview 
of  the  opinion  of  the  Attorney-General  above  qaoted. 

In  view  of  the  above  statements  it  would  seem  to  be  obvioasly  neces- 
sary that  Congress  should  take  action  in  reference  to  the  constmction 
of  bridges  over  navigable  waters  of  the  United  States  by  delegating 
such  power  to  the  Executive  branch  of  the  (rovernment  as  will  enable 
it,  when  necessity  demands,  to  intervene  for  the  protection  of  naviga- 
tion and  the  preservation  of  the  vast  commercial  interests  which  depend 
upon  that  mode  of  transportation  of  its  goods  and  supplies  to  market. 

This  delegation  of  power  in  such  restricted  form  as  Congress,  in  its 
wisdom  may  see  fit  to  grant,  is,  it  is  also  suggested,  more  particularly 
to  be  desired  in  view  of  the  large  sums  expended  by  the  United  States 
for  the  improvement  of  rivers,  &c. 

Very  respectfully,  your  obedient  servant, 

J.  C.  DUANB, 

Brig.  Oen,y(}hiefof  Engineen. 
Hon.  Wm.  0.  Endicott, 

Secretary  of  War. 

[First  indorsemeDt.1 

War  Department,  January  19, 1887. 

The  Secretary  of  War  approves  the  letter  of  tbe  Chief  of  Engineers 
of  the  11th  instant,  but  in  view  of  the  provisions  of  section  4  of  the 
river  and  harbor  act,  approved  August  6,  1886,  which  require  the  Sec- 
retary of  War  to  report  to  Congress  whether  any  bridges,  causeways, 
or  structures  now  erected,  or  in  process  of  erection,  do  or  will  interfere 
with  safe  navijxation,  be  desires  a  report  not  only  as  to  the  bridge  across 
the  Hudson  Kiver  at  Poughkeepsie,  N.  Y.,  but  also  as  to  the  bridge 
across  the  Mississippi  River  at  Saint  Paul,  Minn.,  and  the  ooe  at  Po^^ 
land,  Oreg.  and  upon  such  other  structures  now  erected  or  in  process 
of  erection  as  do  or  may  interfere  with  free  and  safe  navigation,  and 
which,  from  the  character  of  the  river  and  the  extent  of  commerce  on 
it,  should  be  called  to  the  attention  of  Congress. 

By  order  of  the  Secretary  of  War. 

John  Tweedale, 

Chief  Clerh 


i 


LETTER' OF  HENRY  D.  MOORE. 

Leadville,  Colo.,  October  30, 1886. 

My  Dear  Sir  :  I  take  the  liberty  of  calling  your  attention  to  a  mat- 
ter of  much  public  importance,  if  not  of  great  National  interest,  for  many 
of  tbe  States  in  the  Union  are  directly  or  indirectly  interested  in  it,  and 
as  it  comes  under  tbe  jurisdiction  of  your  Department,  I  trust  you  will 
excuse  tbe  liberty  1  have  thus  taken.  Some  sixteen  orsevent-een  years 
ago,  a  bill  was  passed  by  tbe  legislature  of  the  State  of  New  York, 
giving  authority  to  build  a  bridge  over  the  Hudson  River  at  Pough- 
kee])sie,  in  tbe  State.  It  was  to  be  a  bridge  with  &ve  or  six  piers  in 
tbe  river,  and  tbe  company  obtaining  this  charter  commenced  work  on 
the  structure,  and  sunk  two  caissons  in  the  river  and  partly  erected  two 
ol  the  piers,  when  strong  remonstrances  against  the  boilding  of  it  were 
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sent  to  Congress  from  the  city  of  New  York,  and  as  I  am  informed,  the 
lower  House  of  Congress  at  once  passed  a  resolution  forbidding  the 
work  to  go  on.  The  resolution  did  not  reach  the  Senate  for  the  reason, 
I  suppose,  that  the  work  was  then  abandoned  and  nothing  has  ever  been 
done  upon  it  since,  and  the  two  partly  constructed  piers  have  been 
standing  there  for  the  last  ^fteen  years,  a  menace  to  the  free  and  safe 
navigation  of  the  river.  Since  that  time  the  State  of  New  York  has  in- 
variably, and  I  think  most  properly,  refused  to  allow  any  pier  bridge  to 
be  erected  over  that  river,  and  when  the  constitution  of  the  State  was 
altered,  a  clause  was  inserted  in  it  forbidding  the  bridging  of  the  Hud- 
son River  in  any  manner  without  special  authority  from  the  legislature. 

During  the  last  six  years  two  bills  were  forced  through  the  legislature 
giving  authority  to  build  a  pier  bridge  at  Storm  King  Mountain,  below 
Poughkeepsie,  and  both  bills  were  most  properly  vetoed  by  the  gov- 
ernor, and  the  last  one,  I  think,  was  vetoed  three  years  ago  by  our  now 
most  worthy  President,  Cleveland,  who  was  then  governor  of  the  State. 

After  the  Storm  King  party  found  that  it  was  impossible  to  get  the 
right  from  the  State  to  build  their  pier  bridge,  they  then  went  to  Wash- 
ington to  get  the  authority  of  Congress  to  build  it,  and  for  four  years 
various  bils  were  introduced  for  that  purpose,  but  at  once  remonstranoes 
from  the  "Board  of  Commerce^  and  the  "Hudson  River  Navigation 
Company^  of  New  York,  and  other  sources,  were  sent  to  Washington, 
and  the  legislature  of  the  State  passed  resolutions  instructing  their 
Senators  in  Congress  to  oppose  the  bills,  and  of  course  the  right  was 
never  granted. 

I  have  been  thus  particular,  Mr.  Secretary,  in  stating  these  facts,  that 
you  may  know  how  strong  is  the  feeling  now  of  the  people  of  the  State 
of  New  York,  and  of  Congress  also,  against  obstructing  the  free  and 
safe  navigation  of  that  important  river  by  placing  piers  of  rock  and 
masonry  in  the  channel  of  that  great  highway  of  commerce  and  naviga- 
tion, and,  as  preparatory,  also  to  the  main  object  of  this  letter,  which 
is  to  call  your  attention  to  the  fact  that  the  old  project  of  sixteen  years 
ago,  of  building  the  Poughkeepsie  Bridge  with  five  piers  in  the  river, 
has  been  recently  revived  in  some  unaccountable  manner  as  you  will  see 
by  the  inclosed  extracts  from  New  York  papers,  and  ti)e  present  pro- 
prietors of  that  charter  propose  to  do  this  at  once,  and  without  any  au- 
thority whatever  from  Congress  for  doing  it.  They  seem  to  be  oblivious 
of  the  fact  that  Congress  has  jurisdiction  over  the  navigable  rivers  of  our 
country,  and  to  the  fact,  also,  that  in  the  recent  act  of  Congres'^  ap- 
approved  August  5,  1886,  known  as  the  *'  river  and  harbor  act,"  the 
Secretary  of  War  is  requested  "to  report  to  Congress,  in  his  annual 
message,  whether  any  bridge  now  erected,  or  in  process  of  erection.  o\er 
any  navigable  river,  will  interfere  with  the  free  and  safe  navigation 
thereof.''  Is  it  not  remarkable  that  any  company  or  corporation  would 
ignore  all  of  these  facts,  and  persist  in  doing  the  work  which  they  are  now 
credited  with  doing  t  And  if  your  honor  will  allow  me,  in  order  to  show 
you  the  feeling  in  the  legislature  of  New  York  on  this  subject,  I  will 
quote  very  briefly  from  a  debate  in  the  senate  when  the  last  Storm 
King  bill  was  defeated.  Senator  Newbold,  who  strongly  opposed  that 
bill,  said : 

He  was  opposed  to  the  Poa^hkeepsie  bridge  also,  and  tbonght  a  miUion  of  dollars 
woald  be  well  spent  in  removing  the  cassious  sunk. 

And  Senator  Fassett  said : 

The  clearest  objection  to  the  biU  is  that  the  Hudson  River  is  a  navigable  stream, 
and  Congress  has  control  over  it.  Congress  has  refused  time  and  again  to  authorize 
this  bridge,  on  the  ground  that  it  impeded  navigation,  and  until  Congress  acted  the 
legiilatiire  ahonld  not. 
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And  yet,  in  the  face  of  all  these  facts,  this  company  now  proposes, 
not  only  to  rebuild  those  two  old  piers  which  have  partly  gone  to  de- 
struction, and  to  remove  which  Senator  Kewbold  said  ^^a  million  dollars 
could  be  well  spent,"  but  they  intend  also  to  erect  three  additional  piers 
by  the  side  of -them ;  and  they-propose  to  do  this,  as  I  have  said,  with- 
out any  authority  from  Congress  whatever,  and  in  a  river  over  which 
hundreds  of  millions  of  dollars  in  trade,  trafS^,  and  commerce  is  annually 
carried. 

I  trust  you  will  excuse  me  for  troubling  you  with  this  long  communi- 
cation; but  inasmuch  as  by  the  act  of  Congress  such  matters  come 
under  the  jurisdiction  of  your  Department,  I  have  thought  it  possible 
that  some  of  the  facts  I  have  mentioned  may  never  have  been  called  to 
your  attention. 

With  much  respect,  your  obedient  servant, 

Henry  D.  Moorr. 

Hon.  W.  0.  Endioott, 

Secretary  of  War. 


letter  of  the  manager  of  the  schuyler  steam  tow-boat  line, 
and  of  the  president  of  the  people's  line  steamers. 

Office  of  Schuyler's  Steam  Tow-Boat  Line, 

New  York^  November  3, 1886. 

Sir:  By  an  act  making  an  appropriation  for  the  construction,  repair, 
and  preservation  of  certain  public  works  on  rivers  and  harbors,  and  for 
other  purposes,  approved  August  5, 1886,  it  was  provided,  amongst 
other  things,  in  reference  to  the  duties  of  the  Secretary  of  War — 

He  Bball  report,  at  the  same  time,  whether  any  bridges,  caaseways,  or  stractores 
now  erected,  or  in  process  of  erection,  do  or  wiU  interfere  with  free  and  safe  naviga- 
tion. 

We  have,  therefore,  the  Honor  to  call  the  attention  of  the  Honorable 
Secretary  of  War  to  the  fact  that  in  the  Hudson  Eiver,  opposite  Pough- 
keepsie,  there  are  already  two  serious  obstructions  made  by  the  Pough- 
keepsie  Bridge  Company,  portions  of  which  are  above  water  and  others 
below;  and  it  is  currently  rumored  that  this  bridge  company  purpose  to 
put  several  other  similar  obstructions  in  this  important  water-way.  In 
fact,  the  public  newspapers  announce  that  they  are  to  put  ten  piers  in  all 
across  the  Hudson  River  opposite  Poughkeepsie.  ^ 

It  cannot  be  denied  that  these  piers,  if  built,  and  those  that  are  already 
partially  done,  are  very  great  obstructions  to  the  navigation.  It  fre- 
quently occurs  that  our  tows  are  from  thirty  to  sixty  barges  and  canal- 
boats  at  a  time. 

There  is  no  occasion  for  these  obstructions,  as  there  are  places  quite 
as  easily  reached  by  railroad,  if  not  more  so,  by  bridging  the  Hudson 
Eiver  where  no  piers  or  obstructions  of  any  kind  will  be  required. 

We  earnestly  urge  that  immediate  steps  may  be  taken,  officially,  to 
ascertain  the  facts  in  this  case,  in  oder  that  the  same  may  be  reported 
to  Congress. 

We  are,  very  respectfully,  your  obedient  servants, 

F.  W.  VOSBXTRGH, 

Manager  Schuyler  Steam  Tow-Boat  Line, 

W.  W.  Everett^ 
President  PeoplePs  Line  Steamers. 

To  the  Honorable  the  Secretary  of  War. 


■Wwr 
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LETTEB  OF   LEBUTBNANT-COLONEL   WALTER   M'FARLAND,   CORPS    OF 

ENGINEERS.  j 

Engineer  Office,  U.  S.  Armf, 

New  Tarkj  N.  Y.,  December  23,  1886. 

General  :  I  have  the  honor  to  report  as  follows  in  relation  to  the 
Ponghkeepsle  Bridge  now  building  across  the  Hudson  Eiver,  coniphnnts 
against  which  from  Henry  D.Moore  and  from  the  manager  of  Schuyler's 
Steam  Tow-Boat  Company  were  referred  to  me  from  your  office  under 
date  of  November  10, 1886. 

The  bridge  is  being  built  under  an  act  of  the  State  of  New  York  in- 
corporating £he  Poughkeepsie  Bridge  Company,  passed  May  10,  1871, 
subsequently  amended  by  other  acts,  so  I  am  told  by  Mr.  Dickerson, 
the  chief  engineer  of  that  company,  extending  the  period  for  the  com- 
pletion of  the  bridge  to  January  1, 1888. 

No  authority  has  been  procured  from  Congress  for  the  construction 
of  this  bridge,  but  there  is  no  law  I  believe  requiring  this. 

The  general  requirements  of  the  amendatory  act  of  May  25, 1872,  in 
relation  to  this  bridge  are— 

^^That  the  shore  abutments  of  said  bridge  shall  not  be  constructed  be- 
yond the  river  line"  of  certain  docks,  that  the  piers  of  masonry  shall 
not  exieed  ^<  four  in  number,  at  a  distance  from  each  other  and  from  the 
shore  abutments  of  not  less  than  500  feet,"  and  ^<  the  elevation  of  said 
bridge  shall  be  at  least  130  feet  above  high  water." 

These  requirements  are  provided  for  in  the  plan  which  has  been  sent 
me  as  official,  and  which  I  transmit  herewith,  two  of  the  spans  being  of 
500  feet,  6  inches  each,  and  the  other  three  being  518  feet,  521  feet,  6 
inches,  and  518  feet,  respectively,  while  the  lower  chords  of  two  of  the 
spans  are  130  feet  above  high  water,  and  more  than  half  of  each  of  tbe 
other  three  spans  have  their  lower  chords  160  feet  above  high  water. 

This  matter  was  referred  to  General  Newton  by  letter  from  your  office 
dated  December  19, 1873,  and  he  reported  upon  it  under  date  of  Janu- 
ary 15, 1875.    In  that  report  he  says: 

The  cross-section  remaining  after  the  piers  are  placed  in  would  still  be  more  than 
that  of  the  natural  river  at  Blue  Point,  below  the  city.  The  height  given  to  the 
bridge  and  the  distance  apart  of  the  piers  offer  the  least  possible  iucouveuicnco  to 
navigation.  I  recommend,  therefore,  that  no  opposition  be  made  to  the  proposoit 
structure,  provided  its  interference  with  the  river  and  with  navigation  be  kept  within 
the  limits  defined  in  the  sketches  and  letters  sent  herewith. 

•  

I  agree  in  this  opinion.    I  send  herewith  a  letter  from  the  chief  en- 
gineer of  the  bridge  company,  with  two  blue  print  plans  of  the  bridge 
and  a  printed  copy  of  the  act  of  incorporation. 
Very  respectfully,  your  obedient  servant, 

Waxteb  MoFarland, 
Brig.  Gen.  James  0.  Duanb,  Lieut  Col.  of  Engineers. 

Chief  of  Engineers^  U.  8.  A. 


BBIDaE  OP  THE  MINNESOTA  AND  NOETHWESTERN  EAILBOAD  ACROSS 
THE  MISSISSIPPI  RIVER  AT  SAINT  PAUL,  MINNESOTA. 

OPPICB  OP  THE  CHIEP  OP  ENGINEERS, 

United  States  Army, 
Washington^  D.  0.,  November  28,  1884. 

Sib:  Tout  letter  of  the  22d  instant,  stating  that  iuformatici^  has 
reached  you  of  the  intention  of  the  Minnesota  and  Northwestern  Kail- 
road  Company  to  commence  the  construction  of  a  railroad  bridge  over 
the  Mississippi  Biver  at  Saint  Paul,  Minn.,  &c.,  has  been  received. 
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While  tlie  Secretary  of  War  is  not,  in  the  absence  of  CoDgressional 
legislation,  an thorized  either  to  approve  or  forbid  the  erection  of  bridges 
over  navigable  waters  of  the  United  States,  if  he  is  satisfied  that  any 
intended  structure  of  that  kind  or  any  other  will  seriously  impair  the 
navigation  of  the  channels  of  the  navigable  waters  of  the  United 
States,  he  has  not  failed  to  endeavor,  through  the  Department  of 
Justice,  to  prevent  the  erection  of  such  structures.  You  are  therefore 
requested  to  inform  the  railroad  company  under  whose  direction  the 
proposed  bridge  is  to  be  erected,  that  if  the  navigation  of  the  Missis- 
sippi lliver  is  to  be  seriously  impaired  or  obstructed  by  its  erection, 
proper  steps  will  be  taken  to  protect  the  interests  of  the  Government 
in  the  premises,  through  the  Department  of  Justice.  In  order  to  avoid 
possible  trouble  in  the  future  it  might  be  advisable  for  the  company  to 
obtain  the  authority  of  Congress  for  the  erection  of  the  bridge  before 
undertaking  its  construction. 
By  command  of  Brigadier-General  Newton. 
Very  respectfully,  your  obedient  servant, 

John  G.  Paeke, 

Colonel  of  EnghieerSj 
Bvt  Maj,  Gen,^  U.  8.  A. 
Maj.  A.  Mackenzie,  ^ 

Corps  of  Engineers. 


bridges  across  the  mississippi  river  at  saint  paxil,  minnesota. 

Department  of  Justice, 

Washington^  April  3,  1885. 

Sir:  I  hjive  to  acknowledge  the  receipt  of  your  letter  of  March  27, 
1885,  with  iiiclosures  relative  to  the  proposed  construction  of  bridges 
over  the  Mississippi  River  at  Saint  Paul,  Minn.     You  said : 

As  it  a])pear8  from  said  letters  that  the  plans  of  the  proposed  bridges  cFo  not  con- 
form to  the  requirements  of  law,  and  that  the  conptnictioa  of  the  brid^jea  in  accord- 
ance with  said  plans  may  possibly  affect  the  interests  of  navigation,  I  bepj  to  request 
that  yoii  will  please  cause  such  measures  to  be  taken  as  may  be  deemed  necessary  to 
protect  the  interests  of  the  United  States  in  the  premises. 

In  accordance  with  your  request  the  district  attorney  was  written  to 
on  February  10,  1884,  as  follows : 

It  is  claimed,  in  rejijard  to  the  first-mentioned  bridge,  that  while  there  is  an  anthor- 
ity  of  law  for  its  construction,  yet  it  is  being  constructed  contrary  to  the  provision 
of  the  act  which  provides  that  it  ^' shall  not  interfere  with  the  free  navigation  of  said 
river  beyond  what  is  necessary  in  order  to  carry  into  effect  the  rights  and  privileges 
hereby  granted,"  and  the  other  provisions  contained  in  the  second  section  of  the  said 
act.  And  iu  rcjc^ard  to  the  bridge  proposed  to  bo  erected  by  the  railroad  corapauy,it 
is  alleged  that  there  is  no  authority  in  l:iw  for  the  erection  of  this  bridge.  By  refer- 
ence to  the  act,  you  will  see  that  the  city  of  Saint  Paul  is  authorized  to  erect,  &c., 
or  to  aulhonze  \ho  erection,  &c.,  of  one  or  more  foot  and  carriage  or  railroad  bridge 
and  brid'ics  across  the  Mississippi  River.  It  may  be  that  the  authority  for  the  erec- 
tion of  tins  second  bridge  by  the  railroad  company  has  been  derived  from  th6  city  of 
Saint  Paul  under  the  provisions  of  this  act. 

You  are  instructed  to  investigate  the  statements  made  by  Major  Mackenzie  and  to 
report  whctlier  iu  your  opinion  there  is  a  necessity  for  any  proceedings  at  law  or  m 
equity  for  the  entbicenient  of  the  provisions  of  the*^act  of  August  5, 1684,  in  respect  to 
those  bridges ;  also  under  what  authority  the  railroad  company  in  fact  has  under- 
taken to  erect  the  draw-bridge  mentioned. 

I  have  ih^  honor  to  band  you  herewith  copy  of  District  Attorney 
Searlo\s  report  under  the  above  instructions.  He,  yon  will  observe,  is 
of  tbo  opinion  that  for  the  reason  stated  by  him  "  there  is  no  necessity 
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for  any  proceedings  at  law  or  in  equity  relative  to  the  two  bridges  re- 
ferred to." 

I  have  to  request  that  you  wiM  advise  me  whether  you  are  satisfied 
with  the  conclusions  reached  by  }1t.  Searle,  or  if  not  whether  you  de- 
sire me  to  further  instruct  him,  and  how. 
Very  respectfully, 

A.  H.  Garland, 

Attorney-  Qeneral. 
The  Secretary  op  War. 


letter  op  the  district  attorney  to  the  attorney-general  op 

the  united  states. 

District  op  Minnesota, 
Saint  Pauly  March  30,  1885. 

Sir:  Replying  to  your  letter  ef  10th  ultimo,  wherein  you  instruct 
me  to  investigate  the  statements  made  by  Major  Mackenzie,  and  to  re- 
l)ort  whether  in  my  opinion  there  is  a  necessity  for  any  proceedings  at 
law  or  in  equity  for  the  enforcement  of  the  provisions  of  the  act  of 
August  (July  t)  5, 1884,  in  respect  to  twobridges  now  being  built  across 
the  Mississippi  Eiver  at  Saint  Paul,  one  by  the  city  of  Saint  Paul,  and 
one  by  the  Minnesota  and  Northwestern  Eailroad,  and  also  to  advise 
you  under  what  authority  the  railroad  is  building  its  bridge,  I  have  to 
say  that  immediately  upon  receipt  of  the  same  I  communicated  with 
the  city  and  the  railroad  officials  relative  to  the  matters  therein  referred 
to,  and  have  just  received  this  day  a  reply  thereto  from  the  mayor  of 
Saint  Paul.    Hence  my  delay  in  replying. 

(1)  In  regard  to  the  city  bridge, — Upon  examining  the  proposed  site  of 
this  bridge  I  find  that  no  steps  have  been  taken  as  yet  towards  its  con- 
struction, and  from  coi)ies  of  letters  which  you  inclosed  me  from  Mayor 
and  City  Engineer  of  Saint  Paul,  dated  January  9  and  10,  1885,  and  a 
copy  of  my  letter  to  the  Mayor  of  Saint  Paul,  dated  February  14, 1885, 
and  the  inclosed  letter  of  the  Mayor,  dated  March,  1885,  it  would  ap- 
pear that  thecity  does  not  intend  to  begin  the  construction  of  said  bridge 
until  the  plans  therefor  have  been  approved  by  the  Honorable  Secre- 
tary of  War,  as  required  by  section  4  of  said  act.  So  far,  therefore,  as 
this  bridge  is  concerned,  I  can  see  no  necessity  for  any  action  what- 
ever, as  yet.  .     t 

(2)  In  regard  to  the  railroad  bridge, — I  inclose  a  letter  from  A.  B. 
Stickney,  esq.,  president  of  the  railroad,  concerning  the  whole  ground. 

It  appears  therefrom  that  this  bridge  is  being  built  under  authority 
contained  in  its  charter,  which  was  enacted  by  the  late  Territory  of 
Minifesota,  March  4, 1854,  and  is  entitled  "An  act  to  incori)orate  the 
Minnesota  and  Northwestern  Railroad  Companies,"  and  several  acts 
amendatory  thereof.  It  further  appears  that  the  bridge  is  not  being 
built  under  any  authority  conferred  by  the  city  of  Saint  Paul,  pursuant 
to  the  act  of  July  5,  1884  (chapter  215)  nor  under  any  other  act  of  Con- 
ip-ess.  It  would  therefore  follow  that  chapter  281,  approved  June  4, 
1872  (17  Gen.  Stat.,  215),  is  misapplicable  to  this  bridge.  It  therefore 
follows,  as  I  understand  the  case  of  Escanaba  and  Lake  Michigan  Trans- 
portation Company  vs.  Chicago,  107  U.  S.,  678,  that  in  the  absence  of 
any  such  act  of  Congress  the  legislature  of  Minnesota  has  full  power  to 
authorize  the  construction  of  this  bridge,  and  that  the  public  authori- 
ties of  the  United  States  have  no  power  to  interfere  with  it  upon  thevs 
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own  motion,  even  shoold  it  unnecessarily  obstmct  the  navigation  of  the 
river. 

But  after  examining  the  bridge,  I  am  ot  the  opinion  that  it  does  not 
unnecessarily  obstruct  the  navigation  pf  the  river.  There  is  a  water- 
way of  150  feet  on  each  side  of  the  pivotal  pier.  The  water-way  of  the 
bridge  at  Hastings  is  but  1^  feet.  As  Hastings  is  20  miles  below 
this  bridge,  it  follows  that  every  boat  that  passes  throngh  this  bridge 
must  first  pass  through  a  water-way  20  feet  narrower  than  that  here 
afforded. 

I  may  add  that  most  of  the  boats  land  at  levees  below  this  bridge, 
and  that  the  commerce  above  it  is  comparatively  trifling. 

I  would  therefore  state  that  in  my  opinion  there  is  no  necessity  for 
any  proceedings  at  law  or  in  equity  relative  to  the  two  bridges  referred 
to  in  yours  of  the  10th  instant. 
BespectfuUy, 

D.  B.  Seable, 
United  States  Attamef. 

Hon.  Attobnet-Genebai..        ^   * 


LETTER    OF  THE  SEGRETABT  OF  WAR  TO  THE  ATTORNST-OBITERIL 

OF  THE  UNITED  STATES. 

War  Department, 
Washington  City,  ApHl  15, 1885. 

Sir  :  I  have  the  honor  to  acknowledge  the  receipt  of  your  letter  of 
the  3d  instant,  with  inclosures  relative  to  the  proposed  construction  of 
bridges  over  the  Mississippi  Eiver,  at  Saint  iPau),  Minnesota,  and  in  reply 
to  state,  go  far  as  the  bridge  contemplated  to  be  built  by  the  city  aa- 
thorities  at  that  point  is  concerned  that,  through  correspondence  and 
conference  had  by  this  Department  with  the  Mayor  of  that  city,  it  is 
believed  that  a  result  satisfactory  to  all  concerned  will  doubtless  be 
reached  at  an  early  period.    This  bridge  is  to  be  constructed  under  the 
provisions  of  an  act  of  Congress  approved  July  5,  1884.    It  appears 
from  the  communication  of  the  United  States  District  Attorney  at  Saint 
Paul,  however,  that  the  railroad  bridge  across  the  Mississippi  now  in 
process  of  construction  at  nearly  the  same  point  as  that  selected  for  the 
city  bridge,  and  underneath  it,  has  never  been  authorized  by  Congress, 
but  that  the  corporation  engaged  in  the  work«  claim  to  have  been  fhlly 
empowered  in  that  behalf  by  an  act  of  the  Territorial  legislature  of 
Minnesota,  passed  in  1854,  and  acts  amendatory  thereof.    The  District 
Attorney  expresses  himself  as  satisfied  that  the  authority  claimed  is 
ample,  and  that  no  proceedings  at  law  or  in  equity  are  necessary  in  the 
premises.    In  his  conclusions  I  am  unable  to  concur,  and  beg  to  call 
your  attention  to  the  delay  which  occurred  on  the  partof  that  officer  to 
report  upon  the  matter  submitted  to  his  care.    The  letter  of  the  Presi- 
dent of  the  railroad  company  to  him,  the  claims  in  which  he  concedes 
and  makes  the  basis  of  his  own  judgment,  bears  date  February  IV 
1885,  while  his  own  letter  does  not  appear  to  have  been  written  until 
March  30,  ?  succeeding.  In  the  mean  time,  as  this  office  is  informed  by  a 
reputable  citizen  of  Saint  Paul,  sach  rapid  progress  has  been  made  in 
the  work  that  the  piers  of  the  bridge  are  about  ready  for  the  super- 
structure to  be  placed  upon  them. 

It  is  remarked  that  while  in  the  act  authorizing  the  city  of  Saint  Paul 
to  construct  bridges  Congress  appears  to  have  exercised  great  care  is 
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piSPviding  proper  restrictions  as  to  the  height  and  width  of  spans,  the 
railroad  bridge  is  being  built  near  the  water  and  regardless  of  the  right 
of  supervision  which  has  been  repeatedly  declared  by  Congress  to  be 
inherent  in  the  General  Oovernment.  It  is  also  remarked  that  although 
the  act  of  July  5,  required  that  the  main  span  of  bridges  over  the  chan- 
nel of  the  stream  should  be  250  feet,  the  plan  submitted  for  my  approval 
contemplated  a  span  of  300  feet,  and  this  office  is  advised  that  a  pier 
of  the  railroad  bridge  placed  in  the  channel  is  40  feet  in. width. 

The  papers  relating  to  this  matter  are  herewith  returned,  and  the 

question  is  submitted  for  your  determination  as  to  what  action  shall  be 

taken  to  enforce  the  rights  of  the  Government  and  give  effect  to  the 

duty  resting  upon  it  to  protect  the  navigation  of  the  Mississippi  Eiver. 

Very  respectfully,  your  obedient  servant, 

Wm.  0.  Endicott, 

Secretary  of  War. 

The  Honorable  the  Attobnet-Genebal. 


X.BTTEB  OP    THE  ATTOBNEY-GENEBAL    OP    THE  UNITED    STATES  TO 

the  segbetabt  op  wab. 

Depabtment  op  Justice, 

WaMngtoUy  May  1, 1885. 

Sib:  Tour  communication  of  April  16,  1835,  with  accompanying 
papers  relative  to  the  matter  of  the  railroad  bridge  across  the  Missis- 
sippi Eiver  at  Saint  Paul,  Minnesota,  has  been  received,  and  I  beg  leave 
to  reply  as  follows : 

It  seems  a  railroad  bridge  is  being  constructed  by  the  Minnesota  and 
Northwestern  Railroad  Company  across  the  Mississippi  River  at  Saint 
P'Aul,  with  a  pivot-draw  over  the  main  channel,  under  the  authority  of 
an  act  of  the  Territory  of  Minnesota,  entitled  "An  act  to  incorporate 
The  Minnesota  and  Northwestern  Railroad  Company,.''  and  acts  amend- 
atory thereof,  and  also  under  the  alleged  authority  of  the  general  laws  of 
the  State  of  Minnesota. 

By  the  at;t  of  Congress  of  July  5, 1884,  chap.  216,  power  is  given  to 
the  Common  Council  of  Saint  Paul  to  erect  or  to  authorize  the  erection  of 
"  one  or  more  foot  and  carriage  or  railroad  bridge  or  bridges  across  the 
Mississippi  River,  extending  from  such  point  or  points  to  be  selected  as 
lie  between  the  easterly  and  westerly  boundaries  of  said  city  to  a  point 
or  points  on  the  opposite  side  of  said  river,  now  known  as  the  sixth 
ward  of  said  city,''  &o.  The  act  further  provides  that  any  bridge  or 
bridges  built  thereunder  may,  by  direction  of  said  Common  Council,  be 
built  as  a  draw-bridge,  with  a  pivot  or  other  form  of  draw ;  and,  if  built 
as  a  draw-bridge,  that  the  draw  shall  be  over  the  main  channel  of  the 
river  at  an  accessible  and  the  best  navigable  point,  with  spans  giving  a 
clear  width  of  water-way  of  not  less  than  160  feet  on  each  side  of  the 
central  or  pivot  pier  of  the  draw,  &c. 

The  bridge  in  course  of  construction  by  said  company  is  located  within 
the  limits  described  in  the  last-mentioned  act,  and  while  the  spans  of 
its  draw  give  a  narrower  water-way  than  is  required  by  that  act  (it 
being  but  150  feet  on  each  side  of  the  pivot-pier),  this  bridge  in  other 
respects  fails  to  meet  the  requirements  of  the  same  act. 

Such  is  substantially  the  case  presented  by  the  papers,  and  you  sub- 
mit for  my  determination  the  question  *'  as  to  what  action  shall  be  taken 
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to  enforce  the  rights  of  the  Goverment,  and  give  effect  to  the  duty  rwt- 
ing  upon  it  to  protect  the  navigation  of  the  Mississippi  Eiver." 

As  the  Mi8sissii)pi  River  above,  at,  and  for  some  distance  below  the 
city  of  Saint  Paul  is  whoHy  within  the  State  of  Minnesota,  tbe  princi- 
ple enunciated  by  the  Supreme  Court  of  the  United  States  in  Wilson  «. 
the  Blackbird  Creek  Marsh  Company  (2  Pet.,  250),  Gilman  v.  Philadel- 
phia (3  Wall,  713),  Pound  v.  Turck  (95- U.  S.,459),  and  Escanaba  Com- 
j>auy  V,  Chicago  (107  U.  8. 678),  applies  to  this  case,  namely,  that  nutil 
Congress  acts,  and  by  appropriate  legislation  assames  control  of  the 
subject,  the  jyotcer  of  a  State  over  bridges  across  navigable  streams  icithi* 
its  limits  is  plenary  ;  but  that  when  this  x>ower  is  exercised  so  as  to  uu- 
necessarily  obstruct  navigation.  Congress  may  interfere  and  remove  the  * 
obstructiou.  The  power  of  Congress  to  regulate  bridges  over  navi^ra- 
bio  waters  is  paramount,  and  where  it  comes  in  conflict  with  that  of  the 
State  the  latter  necessarily  becomes  ineffective.  Yet  in  the  case  last 
above  cited  the  court  observes  that,  "to  render  the  action  of  the  State 
invalid  in  constructing  or  authorizing  the  construction  of  bridges  ovei 
one  of  its  navigable  streams,  the  General  Government  most  direcUy  in- 
terfere so  as  to  supersede  its  authority  and  annul  what  it  has  been  done 
in  the  matter ; "  and  this  doctrine  is  announced  and  recognized  in  Bridge 
Comi>any  v.  United  States  (105  U.  S.,  470),  and  Miller  v.  The  Mayor,  &c. 
(109  U.  S.,  385),  and  especially  by  a  decision  rendered  at  the  present 
term  of  the  Supreme  Court  of  the  United  States  in  Gloucester  Ferry 
Company  v.  The  Commonwealth. 

Assuming,  then,  that  the  construction  of  the  railroad  bridge  referred 
to  is  authorized  by  the  laws  of  the  State  of  Minnesota,  this  would  seem 
to  be  sulilcient  for  the  purpose,  unless  the  authority  imparted  by  those 
laws  is  in  conflict  with,  or  has  been  superseded  or  invalidated  by,  Con- 
gressional legislation.  If  such  authority  is  unaffected  by  any  existing 
law  of  Congress,  the  railroad  company  above  named  may  undoubtedly 
act  lljcreunder,  and  in  so  doing  it  will  only  subject  itself  to  the  risk  oi 
future  Congressional  interference. 

Congress  has  passed  no  general  law  regulating  the  erection  of  bridges 
across  the  Mississippi.  Numerous  acts  have  been  passed  by  it^  author- 
izing the  erection  of  such  bridges  at  particular  localities,  the  provisions 
whereof  are  similar  to  those  contained  in  the  aforesaid  act  of  July  5,1884 
That  act  does  not  expressly  prohibit  the  building  of  any  bridge  at  the 
locality  therein  described  other  than  such  as  is  authorized  thereby,  and 
whether  it  does  so  by  implication  is  a  question  of  construction.  It  de- 
clares that  "any  bridge  or  bridges  constructed  under  this  act  and  ac- 
cording to  its  provisions  and  conditions  shall  be  a  lawful  structure  or 
structures."  If  this  aflirmative  declaration  may  be  construed  to  in- 
clude the  negative  one,  viz,  that  "any  bridge  not  constructed  under 
this  act,  &c.,  sball  be  an  unlawful  structure,"  which  is  at  least  doubt- 
ful, it  would  in  efi'ect  annul  any  authority  derived  under  the  State  to 
erect  a  bridge  of  any  sort  in  that  locality. 

But  suppose  the  act  has  that  effect,  and  the  bridge  now  being  erected 
by  the  railroad  company  is  not  a  lawful  structure,  what  action,  if  any, 
are  the  ollicers  of  the  General  Government  authorized  to  take  in  the 
premises?  There  is  no  law  of  Congress  under  which  criminal  proceed- 
ings can  be  instituted  by  them  ;  and  without  authority  of  Congress  it 
is  questionable  whether  of  their  own  motion,  and  simply  in  vindication 
of  the  genei'd  public  right  of  navigation,  they  can  institute  any  civil 
proceeding  on  behalf  of  the  United  States,  such  as  an  information  to 
enjoin  the  erection  of  the  bridge,  or  to  abate  it,  as  a  nuisance  (see  lf> 
Oplu.j  5i;G).    Where,  however,  the  interests  of  the  United  SUtes  are  il- 
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rectly  coi\cerued,  as,  for  example,  if  the  structure  should  threaten  in- 
jury to  or  interfere  with  auy  work  of  the  General  Government  for  the 
improvement  of  the  river,  a  civil  proceeding  to  protect  such  work  may 
be  instituted  in  its  behalf  in  the  proper  Circuit  Court  (U.  S.  v,  Duluth, 
r  Dill.,  469).  But  as  regards  the  right  of  navigation,  the  public  law  of 
tbe  United  States  appears  to  leave  the  vindication  of  this  right  wholly 
to  those  who  sustain  injury  thereto  from  unlawful  obstructions  or  other- 
wise through  the  institution  hy  them  of  appropriate  civil  proceedings 
for  relief. 

I  am  accordingly  inclined  to  the  conclusion  that,  in  the  existing  state 
of  the  law,  the  facts  of  the  present  case  (as  they  appear  in  the  accom- 
pmnying  papers)  afford  no  ground  for  a  judicial  proceeding  cm  behalf  of 
iJie  United  States  against  the  railroad  company )  and  that,  until  Con- 
gress makes  some  adequate  provision  upon  the  subject,  the  officers  of 
tbe  United  States  can  in  this  case  take  no  action  ^^  to  enrorce  the  rights 
of  the  Government  and  give  effect  to  the  duty  resting  upon  it  to  protect 
tbe  navigation  of  the  Mississippi  Biver.'' 
Very  respectfullyi 

A.  H.  Garland, 
Attorney-  Oenerah 

Hon.  Wm.  O.  Endioott, 

Secretary  of  War. 


report  of  major  jared  a.  smith,  corps  of  engineers. 

United  States  Engineer  Office, 

Portland,  Jfe.,  December  30,  1880. 

General:  In  compliance  with  instructions  in  General  Orders  No.  7, 
from  Headquarters  Corps  of  Engineers,  dated  November  30, 1886,  I 
have  the  honor  to  submit  the  following  report : 

Regarding  the  railroad  And  highway  bridge  between  Portsmouth^  N. 
H.,  and  Kittery,  Me.,  ray  annual  report  for  Gocheco  River,  New  Hamp- 
shire, for  fiscal  year  ending  June  30, 1886,  contained  the  following  par- 
agraph : 

The  bridge  across  the  Piscataqua  River,  near  PortsmoDth  Harbor,  has  its  draw  very 
narrow  and  badly  arranged,  so  that  it  is  generally  a  very  inconvenient,  slow,  and 
tedious  process  to  pass  vessels  through.  In  passing  through  the  draw  with  the  tide 
it  is  in  general  necessary  to  moor  the  vessel  and  allow  it  to  drop  through  the  narrow 
space  stem  foremost,  requiring  great  pains  to  acoompUsh  it  without  injury. 

My  report  of  a  prelimimiry  examination  on  the  Kennebec  Eiver,  Maine, 
submitted  on  the  27th  instant,  contained  the  following  paragraphs: 

The  draw  of  the  bridge  from  Gardiner  to  Pittston  is  difficult  and  somewhat  danger- 
ous to  pass,  owing  to  the  lack  of  suitable  piers  as  guides  to  the  current  and  guards  for 
the  passing  vesseL  I  jgive  this  upon  the  statement  of  pilots  and  others,  without  por- 
Bonal  knowledge  obtained  from  observation. 

The  bridge  seems  to  have  had  an  effect  in  forming  a  shoal  in  frout  of  the  wharves 
immediately  above,  and  the  shoal  has  extended  downward  until  it  has  injured  the 
channel  through  the  draw.  Opposite  the  railroad  wharf  the  shallow  water  causes 
great  inconvenience  and  expense  in  getting  vessels  to  and  from  the  landing. 

Beferring  to  the  injuries  caused  by  a  freshet  in  1870,  the  same  report 
says : 

The  same  freshet  carried  away  the  toll-bridge  at  Hallowell,  leaving  the  piers  in  the 
river.  The  remains  of  the  bridge  piers  are  now  submerged  at  high  water  and  form  d 
dangeroiia  obstacle,  on  which  man^r  Te99el9  ha v^  been  injureUt 
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I  am  informed  that  a  railroad  bridge  is  soon  to  be  coustructed  across 
the  navigable  portion  of  the  York  River,  Maine,  for  the  improvement  of 
which  an  apppropriation  was  made  by  Congress  August  5, 1886.  So 
far  as  I  am  aware,  no  authority  has  been  obtained  from  Congress  for 
constructing  the  bridge  mentioned,  and  it  is  therefore  not  known  how 
far  it  may  cause  obstruction.  In  this  connection  it  seems  not  improper 
to  suggest  the  necessity  for  some  general  legislation  on  the  subject  of 
constructing  new  bridges  over  such  navigable  waters,  so  that  the  mat- 
ter may  be  brought  within  the  supervision  of  the  proper  department  of 
the  Government  without  8i>ecial  legislation  on  each  case,  or  its  evasion 
by  constructing  bridges  without  proper  authority^ 

The  points  mentioned  cover  all  that  are  known  to  exist  within  the 
limits  of  works  in  charge  of  this  office. 

Very  respectfully,  your  obedient  servant, 

Jared  a.  Smith, 
Major  of  JE?igineers. 

Brig.  Gen.  James  0.  Duanb, 

Chief  of  Engineers^  U,  8.  A. 


REPORT  OP  LIEUTENAKT-GOLONEL  GEORGE  L.   GrLLESPIE,  CORPS  OF 

engineers. 

United  States  Engineer  Office, 

BostoUj  Mass.,  December  9,*  1886. 

General:  In  compliance  with  instructions  contained  in  GenenU 
Orders  No.  7,  Headquarters  Corps  of  Engineers,  United  States  Army, 
dated  November  30, 1886,  I  have  the  honor  to  submit  the  following  re- 
port with  reference  to  obstructions  to  navigation,  in  the  district  under 
my  charge,  as  specified  in  section  4  of  the  river  and  harbor  act  ap- 
proved August  5,  1886,  viz:  *  ' 

The  bridges  whose  construction  interferes  with  free  and  safe  navi 
gation  are  limited  to  the  Fort  Point  Channel,  Boston  Harbor,  and  to 
the  Charles  Eiver,  Massachusetts,  within  the  city  limits  of  Boston,  and 
are  enumerated  as  follows : 

A. — FORT  point  channel,  BOSTON  HARBOR. 

The  New  York  and  NewEngland  Railroad  Bridge  interferes  with  free 
and  safe  navigation.  This  arises  chiefly  from  an  insufficient  width  of 
the  draw  oixinings,  and  from  the  frequent  use  of  the  bridge  by  railroad 
trains. 

(a)  Its  draw  openings  are  too  narrow.  The  bridge  is  situated  between 
the  Congress  Street  (draw  openings  43  feet  4  inches)  and  Mount  Wash- 
ington Avenue  bridges  (draw  openings  42  feet  2  inches),  being  500  feet 
from  the  former  and  1,100  feet  from  the  latter  (see  map  accompanying 
rei)ort  January  27, 1885).  Its  draw  openings  are  40  feet  7  inches  wide, 
or  2  loet  9  inches  narrower  than  the  convenience  of  navigation  demands. 

The  river  and  harbor  bill  approved  August  5,  1886,  contains  an  ap- 
propriation of  $18,750  for  the  improvement  of  this  channel;  the  ap- 
proved project  is  for  a  channel  100  feet  wide  and  23  feet  deep,  from  the 
Congress  Street  Bridge,  eastward  to  a  junction  with  the  main  ship- 
channel.    The  pivot-piers  of  the  Congress  Street  and  Mount  Washing- 
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ton  Avenae  bridges  rest  upon  piles  driven  29  feet  below  mean  low 
water ;  the  deepening  of  the  channel  to  23  feet  through  their  draws  may 
therefore  take  place  without  requiring  any  modification  of  the  piers. 
The  pivot-pier  of  the  New  England  Railroad  Bridge  rests  upon  piles 
driven  to  a  depth  of  only  22  feet  below  mean  low  water,  tind  whenever 
the  Fort  Point  Channel  improvement  is  carried  beyond  that  bridge  the 
existing  pivot-pier  will  have  to  be  reconstructed  with  piles  driven  to  a 
least  depth  of  29  feet  mean  low  water,  and  with  draw  openings  not  less 
than  43  feet  4  inches  in  the  clear. 

The  reconstruction  should  take  place  at  once. 

(b)  Complaints  have  been  made  that  vessels  are  often  delayed  because 
the  draws  of  this  bridge  are  not  promptly  opened.  This  is  due  to  the 
many  trains  which  pass  the  bridge  in  quick  succession.  Under  the  law 
of  the  State  of  Massachusetts  a  railroad  train  is  allowed  fifteen  minutes 
before  and  after  its  tabular  time,  and  any  approaching  train  further 
reasona^e  time,  for  crossing  a  draw-bridge.  Hence  when  many  trains 
are  run  at  short  intervals  the  draws  may  be  continuously  closed  for 
many  hours.  The  Kew  England  Eailroad  runs  fifty  one  passenger  and 
fifteen  freight  trains  over  its  draw-bridge  daily.  The  same  difficulty  oc- 
curs at  the  Old  Colony  Bailroad  Bridge,  near  the  entrance  to  South 
Bay,  and  the  cause  is  the  same. 

No  alterations  of  these  bridges  can  overco^)e  these  difficulties  noted. 
The  inconvenience  might,  perhaps,  be  somewhat  lessened  by  a  change  in 
the  State  law. 

B.^OHABLES  BIYEB,  MASSACHUSETTS. 

The  seven  draw-bridges  situated  between  the  river's  mouth  and  East 
Cambridge  interfere  with  free  navigation,  owing  to  their  proximity  to 
each  other. 

Although  the  problem  of  rearranging  and  modifying  these  bridges 
has  been  often  and  thoroughly  investigated,  no  practical  plan  consistent 
with  the  necessities  of  the  railroad  and  city  travel  has  been  developed. 

A  few  months  ago  the  city  made  arrangements  with  the  railroads  by 
which  the  draws  were  kept  continuously  open  for  the  use  of  vessels 
from  12  o'clock  midnight  to  4  o'clock  in  the  morning.  The  arrange- 
ment proved  impracticable,  and  was  discontinued  after  about  a  week's 
trial,  and  a  return  was  made  to  the  old  regulations  of  opening  the  draws 
at  the  convenience  of  the  railroads.  The  frequent  passing  of  trains 
renders  delays  in  opening  the  draws  unavoidable.  This  inconvenience 
is  greatest  in  connection  with  the  Boston  and  IVHine  Eailroad  Bridge, 
and  the  consolidated  bridge  of  the  Eastern  and  Boston  and  Lowell  rail- 
roads, which  has  two  independent  draw-sections.  These  bridges  are 
so  near  together  that  it  is  necessary  for  the  passage  of  a  vessel  of  the 
larger  class  navigating  the  river  to  have  the  three  draws  open  at  the 
same  time.  The  time-tables  of  the  three  railways  not  being  arranged 
with  a  view  to  facilitate  navigation,  this  coincidence  of  openings  is  often 
impossible,  and  long  delays  occur.  It  is  not  unusual  for  the  draws  to 
be  closed  four  or  five  hours  continuously,  morning  and  afternoon. 

These  difficulties  cannot  be  obviated  by  any  practicable  alterations  of 
the  bridges  so  long  as  the  railroad  depots  are  kept  where  they  now  are 
and  the  approaches  to  them  across  the  river  are  made  oblique  to  the 
currents  and  concentrated  upon  a  small  area  on  the  south  shore. 

The  obstructions  to  navigation  arising  from  the  bridges  crossing  the 
Fort  Point  Channel  and  the  Charles  River  cannot  be  removed  or  dimiu- 

ENO  88 164 


-^.  -v 


2610      REPORT    OF    THK    CHIEF    OF    ENGINEERS,  U.  S.  ARMY. 

isbed  by  the  construction  of  booms,  dikes,  piers,  or  any  other  structure 
for  the  guiding  of  vessels. 

Very  respectfully,  your  obedient  servant, 

G.  L.  Gillespie, 
Lieut  Col.  of  Engineers, 

The  CiiiEP  OF  Engineers,  XJ.  S.  A. 

* 

Note. — A  report  ny)on  the  obstructions  to  navigation  arising  from  the  bridges  abov% 
referred  to,  iiiado  by  Maj.  C.  VV.  Raymond,  Corps  of  Engineers,  January  17,  Ib-^o,  to 
comply  with  tho  retiiiiremeuts  of  the  river  and  harbor  act  of  July  5,  18-'^4,  van  traiw- 
mitted  to  Cou^nss  December  Id,  lfc85,  and  printed  in  Senate  Ex.*  Doc.  ^o,  12,  Forty- 
ninth  Cougretys,  lirst  session. 


REPORT  OF  LIEUTENANT-COLONEL  GEORGE  H.  ELLIOT,  CORPS  OF  EN- 
GINEERS. 

Engineer  Office,  United  States  Army, 

Newporty  B,  /.,  Decefnber  21, 1886. 

General  :  Keferring  to  General  Order  Ko.  7,  Headquarters  Corps  of 
Engineers,  current  series,  respecting  the  interference  with  free  and  safe 
navigation  by  bridges,  causeways,  and  other  structures,  I  have  the  honor 
to  state  that  the  only  case  of  general  complaint  within  my  district  is 
that  of  the  railroad  bridge  of  the  Boston  and  Providence  Railroad  Com- 
pany, which  crosses  Pawtiicket(Seekonk)  River,  Rhode  Island,  near  its 
luoutli,  between  the  city  of  Providence  and  East  Providence. 

About  500  feet  above  this  bridge  is  a  highway  bridge  connecting  the 
same  places,  which  has  recently  been  erected  in  lieu  of  the  old  WasL- 
ington  bridge,  which  was  about  250  feet  above  the  railroad  bridge,  and 
has  been  removed. 

•  •  •  •  •  •  • 

Although  the  passage  of  the  draw  of  the  railroad  bridge  has  been 
somewhat  ameliorated  by  the  increase  of  distance  between  the  two 
bridges,  essentially  the  same  difficulties  are  experienced  as  before,  ami 
as  stated  in  my  report  of  December  8,  1884,  which  was  transmitted  to 
Congress  December  18,  1885,  and  published  in  Senate  Ex.  Doc.  No.  12, 
Forty-ninth  Congress,  first  session. 

The  draw  of  the  new  bridge  is  well  located  near  the  middle  of  th«! 
channel  and  it  has  two  draw  openings  each  80  feet  wide  in  the  clear. 

The  draw  of  the  railroad  bridge  is  not  on  or  near  the  prolongatiou  of 
the  draw  of  the  upper  bridge,  as  it  should  be,  but  is  near  the  eastern 
side  of  the  river  in  a  concave  bend,  and  its  single  available  draw  open 
ing  is  practically  but  about  45  feet  wide. 

The  i)as^age  throngh  the  bridges  is  thus  a  very  crooked  one,  and  as 
the  currents  are  swilt,  vessels  cannot  be  taken  through  without  damage 
to  themselves  and  the  guide  piling  leading  to  the  openings  in  the  two 
draws,  and  not  infrequently  tows  get  stuck  in  the  narrow  passiige 
through  the  railroad  bridge,  suspending  navigation  for  a  time  as  well 
as  the  passage  of  trains. 

In  fact  the  only  worse  condition  of  affairs  at  the  mouth  of  the  Paw- 
tucket,  above  which  the  General  Government  is  improving  the  river  at 
an  estimated  cost  of  more  than  $380,000,  would  be  a  complete  harrier 
at  the  mouth  to  all  navigation  whatever,  and  as  the  existing  condition 
cannot  be  much  longer  endured  by  the  navigation  interests  of  the  Paw- 
tucket  liiver,  it  is  a  striking  example  of  the  impolicy  on  the  one  hand 
of  any  corporation  or  individual  constructing  any  bridge  over  a  navi^- 
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ble  stream,  withoat  first  obtaining  the  consent  of  Congress  and  the  ap- 
proval of  tne  plans  of  the  bridge,  and  on  the  other,  of  the  United  States 
permitting  such  construction  Without  such  consent  and  approval. 

I  should  add  that  efforts  have  been  made  in  the  legislature  of  the 
State,  with  the  view  of  the  passage  of  a  law  by  the  State  compelling  the 
Boston  and  Providence  Eailroad  Company  to  make  the  change  desired ; 
that  is,  to  make  the  draw  of  its  bridge  conform  both  in  position  and 
width  of  draw  openings  to  the  draw  of  the  highway  bridge,  but  no  such 
law  has  yet  been  enacted,  and  the  railroad  company  claims,  as  I  under- 
stand, that  the  draw  of  its  bridge  was  made  as  direct/ed  by  the  State, 
ia  the  act  of  the  legislature  of  1866,  authorizing  the  construT^tion  of  the 
bridge,  and  it  will  resist  any  law  of  the  kind  referred  to  that  may  be 
passed. 

Very  respectfully,  your  obedient  servant, 

George  H.  Elliot, 
Lieut' Col.  of  Engineers, 
Brig.  Gen.  J.  O.  DuAnb, 

Chief  of  Engineers^  if.  8.  A. 


REPORT    OP    lieutenant-colonel  D.  0.  HOUSTON,  CORPS  OF  ENGI- 
NEERS. 

Engineer  Office,  United  States  Army, 

New  Yorky  December  21,  1886. 

_  General  :  In  compliance  with  General  Orders  No.  7,  Headquarters 
Corps  of  Engineers,  dated  Washington,  D.  C,  November  30,  1886,  re- 
ferring to  section  4  of  the  river  and  harbor  act,  approved  August  5, 
1886, 1  have  the  honor  to  report  that  the  report  of  Col.  Walter  McFar- 
land.  Corps  of  Engineers,  printed  in  Senate  Ez.  Doc.  No.  12,  Forty- 
ninth  Congress,  first  session,  pages  7  to  13,  contains  all  the  information 
called  for  in  reference  to  bridges,  &c.,  in  the  district  under  my  charge, 
the  only  change  being  in  the  Tomlinson  Bridge  crossing  the  mouth  of  the 
Quinnipiac  Eiver  at  New  Haven,  Conn.  Alterations  have  been  made 
in  the  bridge,  so  that  complaints  are  no  longer  made. 
Very  respectfully,  your  obedient  servant, 

D.  C.  Houston, 
Lieut.  Col.  of  Engineers.    ' 
Brig.  Gen.  J.  C.  Duane, 

Chief  of  Engineersy  U.  8.  A. 


supplement ARY  REPORT  OP  LIEUTENANT- COLONEL  D.  0.  HOUSTON, 

corps  of  engineers. 

Engineer  Office,  United  States  Army, 

New  Yorhy  January  25,  1887. 

General:  I  have  the  honor  to  report,  as  called  for  by  General 
Orders  No.  7,  Headquarters  Corps  of  Engineers,  November  30, 1886,  re- 
ferring to  section  4  of  the  river  and  harbor  act,  approved  August  5, 
1886,  that  the  Washington  Bridge  across  the  Housatonic  Eiver  at  Strat- 
ford, Conn.,  seriously  interferes  with  the  safe  navigation  of  the  river. 

This  has  but  recently  come  to  my  knowledge  through  persons  inter- 
ested in  navigation. 


^    ^ 
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The  Washini^ton  Bridge  was  chartered  in  1803  and  rebuilt  in  1872. 
It  is  a  highway  bridge  over  the  Hoasatonic  Kiver,  Connecticut,  be- 
tween the  town  of  Milford,  New  Haven  Coanty,  and  the  town  of  Strat- 
ford, Fairfield  Coanty,  situated  about  2,U00  feet  below  the  New  York, 
New  Haven  and  Hartford  Railroad  Bridge.  It  is  a  wcNxlen  structure, 
Howe  truHS,  about  600  feet  long.  The  clear  width  and  maximum  low- 
water  depth  of  the  seven  spans  are  as  follows,  beginning  at  the  west 
bank: 
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The  draw  turns  on  the  east  abutment,  and  when  closed  one  end  of 
the  swing  lies  over  the  east  bank.  The  riprap  protection  to  the  pier 
decreases  the  available  oi>ening  to  TOfeeL  I  am  informed  that  recently 
this  has  been  further  diminished  by  the  falling  in  of  a  part  of  the  abut- 
ment. The  condition  of  the  channel  above  and  below  the  bridge  would 
make  the  natural  course  of  vessels  about  where  the  pier,  between  the 
fifth  and  sixth  spans,  now  stands ;  instead  of  which,  in  order  to  pass 
the  draw,  they  have  to  head  close  into  the  east  shore,  and  after  pass- 
ing, turn  away  from  it  abruptly.  The  difficulty  of  making  this  turn,  par- 
ticularly to  boats  in  tow,  is  increased  by  the  swifb  tidal  current. 

To  remedy  this  the  fifth  and  sixth  spans  should  be  mado^the  draw- 
spans.  Vessels  could  then  take  a  more  direct  course,  as  well  as  have  s 
greater  depth  of  water.  Changing  the  present  pier  between  these  spani 
to  a  turning  pier  would  decrease  the  available  width  of  spans,  to  abou^ 
70  feet.  This  width  should  be  increased  to  that  of  the  railroad  bridge 
diaw,  vrhich  is  the  only  other  bridge  over  the  navigable  part  of  the  river. 
Very  respectfully,  your  obedient  servant, 

D.  0.  Houston, 
Lieut.  Col,  of  Engineers. 

Brig.  Gen.  J.  0.  Duane, 

Chief  of  Enf/ineerSf  U.  8.  A. 


report   of  lieutenint-colonel   henby  m.  robert,  corps  of 

engineers. 

United  States  Engineer  Office, 

Philadelphia^  Pa.^  January  7, 1887. 

Sir  :  I  have  the  honor  to  submit  the  following  report  in  compliance 
with  General  Orders,  No.  7,  Headquarters  Corps  of  Engineers,  United 
States  Army,  November  30,  1886,  relative  to  "  whether  any  bridges, 
causeways,  or  structures  now  erected  or  in  progreiss  of  erection  do  or 
will  interfere  with  free  and  safe  navigation." 

Every  bridge  over  a  navigable  stream  interferes  more  or  less  with 
*'  free  and  sate  navigation."  On  the  Schuylkill  River,  for  instance,  there 
are  live  bridges  below  Chestnut  street,  each  one  with  a  draw-spau  vary- 
ing from  180  feet  to  50  feet  in  width.  The  60-foot  span  shoulu  have 
been  wider,  and  whenever  that  bridge  (the  Gray's  Ferry  Bridge)  is  rebaill 
the  draw-span  should  be  widened.    None  of  these  Ave  bridge  how- 
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ever,  i/^^rfere  with  navigation  sufficiently  to  call  for  any  change  at 
present.  Above  Chestnut  street  the  bridges  have  no  draws,  and  it  is 
proposed  to  place  a  bridge  without  a  draw  one  block  lower  down,  at 
Walnut  street,  which  would  make  five  bridges  without  draws  between  * 
Walnut  street  and  the  dam  at  Fairmonnt,  the  head  of  navigation.  These 
bridges  are  an  obstruction  to  navigation,  which  is  thereby  limited  to 
barges  and  canal-boats,  with  an  occasional  sailing  vessel  whose  masts 
have  to  be  taken  down  to  pass  nnder  the  bridges.  But  the  interfer- 
ence of  these  bridges  with  navigation  is  as  nothing  compared  with  the 
interference  with  land  transportation  that  wonld  be  caused  by  placing 
draws  in  them.  The  Market  Street  Bridge  has  passing  over  it  a  double 
line  of  cable  cars,  while,  as  I  am  inform^,  about  800  passenger  trains 
and  400  other  trains,  including  freight-cars  and  detatched  locomotives, 
cross  the  Pennsylvania  Bailroad  Bridge  daily.  All  the  commerce  above 
Walnut  street  can  be  amply  accommodated  by  barges  and  canal-boats, 
and  I  would  unhesitatingly  say  that  the  interests  of  commerce  as  a  whole 
do  not  require  draws  in  these  bridges. 

The  bridges  on  the  smaller  streams  tributary  to  the  Delaware  gener- 
ally have  draws,  but  it  would  doubtless  have  been  better  if  they  had 
been  wider.  These  bridges  are  usually  tended  by  some  one  living  near 
by,  and  I  presume  that  the  crews  of  the  boats  often  have  to  open  the 
draws  themselves,  as  it  would  not  pay  to  keep  a  bridge-tender  always 
on  the  ground.  Of  course  these  bridges  are  an  obstruction  to  naviga- 
tion, but  I  have  never  heard  of  any  complaints  on  the  subject. 

As  far  as  my  information  extends  there  is  no  bridge  in  this  District 
that  is,  on  the  whole,  an  unfair  injury  to  navigation  and  commerce  when 
considered  in  connection  with  land  traffic,  while  such  bridges  as  that  at 
Gray's  Ferry  should  have  a  larger  draw  when  rebuilt. 

In  order,  however^  to  furnish  the  facts  upon  which  my  judgment  is 
based,  I  give  herewith  a  statement  of  the  facts  a^  far  as  I  have  been 
able  to  learn  relating  to  all  the  bridges  overnavigable  rivers  in  this  district. 
Of  the  water-ways  herein  named,  the  Schuylkill  Elver,  Darby  Creek, 
and  the  Thoroughfare  back  of  the  ocean  between  Cape  May  and  Great 
Bay,  New  Jersey,  are  the  only  ones  upoo  which  works  of  improvement, 
surveys  or  examinations  have  been  in  progress  during  my  charge,  and 
consequently  the  information  herein  contained  is,  excei)t  in  the  cases 
above  named,  largely  derived  from  the  reports  of  examinations  and  sur- 
veys made  by  my  predecessors. 

BiJNOOOAS  BIYEB,  NEW  JERSEY. 

This  stream  discharges  into  the  Delaware  Kiver  about  12  miles  above 
Philadelphia.  The  project  for  its  improvement  proposes  the  formation 
of  a  low- water  channel  6  feet  deep  from  the  mouth  to  Centreton,  a  dis- 
'tance  of  7^  miles,  and  from  there  to  Mount  dolly,  a  distance  of  5^  miles, 
a  channel  5  feet  deep.  The  estimated  cost  was  $82,000.  Of  this  $20,000 
have  been  appropriated  and  applied  on  the  lower  4  miles  of  the  river. 
The  last  appropriation  was  made  in  1882. 

In  relation  to  the  bridges  crossing  this  stream  Col.  J.  N.  Macomb, 
Corps  of  Engineers,  in  his  report  under  date  of  January  4, 1881,  states : 

The  toTDpike  bridge  crossing  the  river  about  1  mile  above  tbe  month,  is  a  double 
swing  bridge  with  two  openings  of  45  feet  each.  Camden  and  Amboy  Railroad  Bridge 
is  a  single  swing  with  an  opening  of  30  feet.  The  bridge  is  built  at  a  bend  in  the 
river,  and  the  pier  stands  at  an  angle  with  the  currents,  offering  much  difficulty  to 
vessels  passing  np.  Bridgoboroagh  bridge  is  a  draw  sliding  along  the  axis  of  the 
bridge.  The  width  of  opening  is  30  feet.  Centreton  bridge  is  a  single  swing  with  an 
opening  of  30  feet.  The  narrowness  of  these  openings  is  now  a  considerable  obstruc- 
tion to  river  traffic,  which  the  proposed  improvement  would  rendex  xelaXxN^iVj  \si\i^ 
greater.    (Report  Chief  of  Engineera,  1861^  page  798.) 
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FRANKF<  RD  CREEK,  PENNSYLVANIA. 

This  creek  flows  eastward  tliroagh  the  northern  part  of  the  city  of 
•  Philadelphia.  An  appropriation  of  $10,000  in  1S82  was  applie<l  to 
dreiljring  a  7-foot  low- water  channel  from  the  month  to  Horseshoe  Bend, 
near  Brid;?e  street^  or  for  a  distance  of  abont  half  a  mile. 

The  creek  is  crossed  by  live  bridges,  as  follows:  At  the  month,  by  a 
ralLroad  brido^e  with  draw-span  openings  of  abont  5u  feet;  one  half  mile 
above  the  mouth,  by  the  Bridge  Street  Highway  Bridge,  with  a  draw- 
span  opening  of  about  33  feet;  1  mile  above  the  mouth,  by  Orthodox 
Street  Bridge,  with  draw-span  openings  of  abont  30  feet ;  2J  miles  above 
the  mouth,  at  about  the  head  of  navigation,  by  the  Pennsylvania  Rail- 
road Bridge,  and  also  by  Fairmount  Avenue  Bridge;  the  last  two  are 
without  draws.  The  grounds  of  the  Frankford  Arsenal  are  between  the 
mouth  of  the  creek  and  Bridge  street. 

The  officers  previously  in  charge  of  this  district  considered  that  if 
this  creek  was  to  be  improved  by  the  General  Government,  the  two 
lower  bridges  should  be  rebuilt,  so  as  to  give  an  available  clear  open- 
ing of  not  less  than  100  feet. 

Frankford  Creek,  being  entirely  within  the  limits  of  Philadelphia,  is 
being  regulated  by  the  city,  and  therefore  for  several  years  past  no 
further  appropriation  has  been  recommended  for  its  improvement 

PENSAUKEN  CREEK,  NEW  JERSEY. 

This  creek  discharges  into  the  Delaware  Biver  abont  opposite  the 
mouth  of  Frankford  Creek.  An  examination  of  it  was  ordered  by  Con- 
gress in  1882,  and  the  officer  then  in  eharge,  after  such  examination, 
reported  that  it  was  not  worthy  of  improvement. 

The  distance  between  the  mouth  and  the  head  of  navigation  at  Fork 
Landing  is  about  6  miles,  and  in  this  distance  the  creek  is  crossed  by 
three  bridges,  all  of  which  are  without  draws.  The  creek  has  some 
commerce,  which,  from  the  absence  of  draw-bridges,  is  restricted  to  canal- 
boats  and  scows.  The  high-water  depth  of  the  stream  is  from  5  to  6 
feet.    No  appropriation  has  ever  been  made  for  its  improvement 

SCHUYLKILL  BIVEB,  PENNSYLVAIHA. 

The  project  for  its  improvement  proposes  the  formation  of  an  im- 
proved channel  from  its  mouth  to  Chestnut  Street  Bridge,  in  the  city  of 
Philadelphia,  a  distance  of  7  J  miles,  from  24  to  18  feet  deep.  The  esti- 
mated cost  of  this  improvement  was  $500,000,  of  which  $368,750  have 
been  api)ropriated  and  applied. 

Between  the  mouth  and  Chestnut  Street  Bridge  the  river  is  crossed 
by  the  following  bridges :  Penrose  Ferry  Highway  Bridge,!  J  miles  from 
mouth,  with  two  draw  span  openings,  each  of  about  180  feet ;  Baltimore 
and  Ohio  Pail  road  Bridge,  5  J  miles  from  mouth,  with  a  draw-span  of 
two  openings,  each  75  feet  wide;  Philadelphia,  Wilmington  andBalti 
more  Pailroad  Bridge,  combined  with  a  highway  bridge,  known  as  the 
Gray's  Ferry  Bridge,  about  5  J  miles  from  mouth,  with  single  draw-span 
of  about  50  feet  opening ;  Pennsylvania  Bailroad  Bridge,  GJ  miles  from 
mouth,  with  a  draw-span  of  two  openings,  each  about  75  feet  wide; 
South-Street  Bridge,  iy^  miles  from  mouth,  with  a  draw-span  of  two 
oj)eninga,  each  75  feet  wide.    Between  Chestnut  street  and  the  Fair 
mount  dam,  a  distance  of  about  1  mile,  the  river  is  crossed  by  the 
Chestunt  Street  Bridge,  the  Market  Street  Bridge,  the  Pennsylvania 
Railroad  Bridge,  and  the  Callowhill  Street  Bridge,  all  without  draws. 


'JC^ 
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WOODBURY   CREEK,   NEW  JERSEY. 

This  creek  discharges  Id  to  the  Delaware  Ilivor  about  8  miles  below 
Philadelphia,  or  nearly  opposite  Fort  Mifflin.  It  forma  i>art  of  the 
soathern  boundary  line  of  site  for  defenses  at  lied  Bank,  N.  J.  The 
project  for  its  improvement  proposed  the  formation,  by  dredging,  of  a 
high-water  channel  8  feet  deep  between  the  mouth  and  the  village  of 
Woodbary,  a  distance  of  aboat  4  miles,  at  an  estimated  cost  of  $15,000. 

In  1882  an  appropriation  of  $5,000  was  made  for  its  improvement,  but 
beyond  a  small  expenditure  for  a  survey  the  money  has  been  withheld 
until  thefands  available  will  permit  the  formation  of  the  proposed  chan- 
nel in  a  single  season. 

The  creek  is  crossed  by  two  bridges  between  its  mouth  and  Wood- 
bury, viz,  at  IJ  miles  above  the  mouth  by  a  highway  bridge  with  a  draw- 
span  opening  of  33  feet,  and  by  the  Crown  Poiut  Road  Bridge,  IJ  miles 
higher  up,  with  a  draw-span  of  29  feet  opening.  The  commercial  sta- 
tistics of  1882  indicate  that  117  barges,  75  sloops,  18  schooners,  and  66 
Bteam  vessels  passed  into  the  creek  in  that  year. 

MANTUA  CEEEK,  NEW  JERSEY. 

This  creek  discharges  into  the  Delaware  River  at  a  point  about  10 
miles  below  Philadelphia.  The  project  for  its  improvement  proposed,  at 
an  estimated  cost  of  $35,000,  the  formation  of  a  low-water  channel  10 
feet  deep  at  the  mouth,  diminishing  to  4  feet  deep  at  the  town  of  Man- 
tua, situated  about  11  miles  above  the  mouth. 

In  1882  an  appropriation  of  $3,000  was  made,  but  these  funds  have 
been  withheld  until  further  appropriation  should  be  made.  No  further 
appropriations  have  been  recommended  of  late  years. 

The  creek  is  crossed  by  five  bridges  between  the  mouth  and  Mantua, 
as  follows :  A  railroad  bridge  and  a  highway  bridge  at  Paulsborough, 
with  draw-span  openings,  respectively,  of  35  and  40  feet;  a  railroad 
bridge  and  a  highway  bridge  at  Berkley  without  draw,  and  a  highway 
bridge  at  Mantua,  also  without  draw. 

DABBY  OBEBK,  PENNSYLVANIA. 

• 

This  creek  discharges  into  the  Delaware  River  about  14  miles  below 
Philadelphia.  The  river  and  harbor  act  of  August  5, 1886,  provided  for 
its  examination.  No  appropriation  has  been  made  for  its  improvement 
and  the  officer  in  charge  in  reporting  thereon  did  not  consider  it  worthy 
of  improvement.  Between  its  mouth  and  the  village  of  Darby,  a  dis- 
tance of  about  7  miles,  it  is  crossed  by  five  bridges,  the  lower  three  of 
which  are  provided  withdraws.  The  remaining  two  permanent  bridges 
are  upon  tiie  upper  half  mile  of  the  creek. 

RIDLEY  CREEK,  PKNNSYLVANIA. 

This  stream  discharges  into  the  Delaware  River  about  16  miles  below 
Philadelphia.  An  examination  of  the  creek  was  ordered  by  Congress 
in  1880.  The  officer  in  charge  reported  that  private  parties  were  en- 
gaged in  its  improvement.  This  work  has  been  carried  to  completion 
to  a  point  about  1  mile  above  the  mouth. 

At  about  half  a  mile  above  the  mouth  the  creek  is  crossed  by  two  rail- 
road bridges,  one  of  which  is  pro\ided  with  a  draw,  the  other  is  a  per- 
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manent  bridge.  About  1  mile  above  the  mouth  is  a  liighway  bridge 
without  a  draw.  Above  this  point  there  is  navigation  only  at  high  wa 
ter. 

CHESTER  CREEK^  PENNSYLVANIA. 

This  stream  discharges  into  the  Delaware  River  at  Chester,  Pa.  A 
survey  of  the  creek  was  ordered  in  1880  and  in  1881  and  1882 ;  $6,000 
were  appropriated  for  its  improvement.  This  amount  was  expended  in 
dredging  a  channel  7  feet  deep  between  the  mouth  and  the  Third  Street 
Bridge,  a  distance  of  about  1,000  feet.  During  t^ie  winter  of  1882-'83 
the  local  authorities  of  Chester  placed  a  bridge  across  the  creek  at  a 
X)oint  about  1,000  feet  above  the  mouth.  The  stream  is  crosse<l  by  five 
Bridges  within  a  distance  of  about  3,000  feet  above  the  mouth.  The 
lower  of  these  bridges  is  provided  with  a  draw-span  of  about  50  feet 
opening,  the  other  four  bridges  are  without  draws. 

RACCOON  RIVER,  NEW  JERSEY. 

This  stream  discharges  into  the  Delaware  Eiver  at  a  point  about  18 
miles  below  Philadelphia.  The  project  for  its  improvement  proposed, 
at  an  estimated  cost  of  1^18,000,  the  formation  of  a  channel  from  3  to  4 
feet  deep  at  low  water  from  the  mouth  to  Swedesborough,  a  distance 
of  about  9^  miles. 

In  1882  an  appropriation  of  $3,000  was  made,  but  beyond  the  cost  of 
an  examination  no  expenditures  have  been  made,  and  the  balance  is  held 
to  await  further  appropriations. 

The  river  is  crossed  by  four  bridges,  two  of  which  are  located  at 
Bridgeport  and  two  at  Swedesborough ;  the  former  are  provided  wiUi 
draw-spans,  but  the  latter  are  without  them. 

SALEM  RIVER,  NEW  JERSEY. 

This  stream  discharges  into  the  Delaware  River  near  Fort  Delaware, 
and  also  by  means  of  an  artificial  channel  at  a  point  abont  10  miles 
above  the  natural  mouth.  The  original  project  proposed  the  dredging 
of  a  channel  8  feet  deep  at  low  water  through  the  bar  at  its  month  and 
the  deepening  of  the  channel  through  the  shoals  between  the  mouth  and 
Hoxie's  Landing ;  $14,500  have  been  appropriated  for  its  improvement, 
of  which  about  $13,000  have  been  expended. 

There  are  four  bridges  below  Sharptown,  two  of  which  cross  the 
natural  river  and  two  over  the  artificial  channel  previously  alluded  to. 
These  bridges  are  all  provided  with  draws. 

NORTH  BRANCH  OP  THE  SUSQUEHANNA  RIYER,  PENNSYLVANIA. 

This  part  of  the  Susquehanna  River  is  understood  to  extend  firom 
Wilkes  Barre  to  the  north  boundary  line  of  Pennsylvania,  a  distanceof 
about  100  miles.  No  general  project  for  the  comprehensive  improve- 
ment of  the  river  has  ever  been  adopted,  but  the  appropriations  fig^^' 
gating  $45j000,  have  been  applied  to  obtaining  a  low-water  channel  3 
or  4  feet  deep  through  the  worst  obstructions.  The  commerce  of  the 
river  is  trifling  and  mainly  confined  to  rafts.  No  further  apppropri*- 
tions  have  been  recommended  for  its  improvementfor  several  years  pas^' 

The  river  is  crossed  by  a  number  of  railroad  and  highway  bridges, 
which  are  presumably  without  draws.  The  reports  which  are  available 
do  not  give  information  as  to  the  number,  location,  and  character  of 
these  bridges. 
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THOROUGHFARE  RUNNING  BACK  OF  THE  OCEAN  BETWEEN  CAPE  MAY 
AND  GREAT  BAY  NORTH  OF  ATLANTIC  CITY,  NEW  JERSEY. 

The  river  and  harbor  act  of  Angast  5, 1886,  provided  for  the  exami- 
nation of  this  water  route.  No  appropriation  has  ever  been  made  for 
its  improvement. 

Between  Cape  May  City  and  Great  Bay,  a  distance  of  about  63  miles, 
the  Thoroughfare  is  crossed  by  nine  bridges,  as  follows:  Highway  bridge 
near  Holly  Beach ;  railroad  bridge  near  Anglesea^  highway  bridge  near 
Sea  Isle  City;  railroad  bridge  near  Sea  Isle  City;  highway  bridge  near 
Ocean  City ;  highway  bridge  near  Atlantic  City,  and  three  railroad 
bridges  near*  Atlantic  City.  All  ^f  these  bridges  are  provided  with 
draws  with  from  20  to  50  feet  openings. 

It  is  not  known  that  any  of  the  foregoing  bridges  were  constructed 
under  any  provisions  or  limitations  imposed  by  Congress  or  the  Secre- 
tary of  War,  but  they  have  probably  been  erected  under  State  or  local 
authority. 

Very  resx)ectfully,  your  obedient  servant, 

Henry  M.  Robert, 
Lieut  OoL  of  Engineers, 

The  Ohtep  op  Engineers,  U.  S.  A. 


report  of  mr.  william  f.  smith,  united  states  agent. 

United  States  Engineer  Office, 

Wilmington^  Del.,  January  10, 1887. 

General:  In  compliance  with  instructions  contained  in  General 
Order  No.  7,  Headquarters  Corps  of  Engineers,  United  States  Army, 
Washington,  D.  C,  November  30, 1886,  inviting  attention  to  section  4 
of  the  river  and  harbor  act  approved  August  5,  1886,  I  have  the  honor 
to  submit  a  copy  of  a  report,  made  under  my  direction  by.  Mr.  Charles 
Humphreys,  assistant  engineer,  containing  all  the  information  which 
could  be  obtained  at  this  time  relating  to  bridges  that  do  or  will  inter- 
fere with  free  and  safe  navigation  of  the  rivers  and  harbors  in  my  dis- 
trict. 

Very  respectfully,  your  obedient  servant, 

Wm.  F.  Smith, 

United  States  Agent. 
Hie  Chief  of  Engineers,  U.  S.  A. 


report  of  mr.  charles  humphreys,  assistant  engineer. 

United  States  Engineer  Office, 

Wilmington f  DeLy  January  6,  1887. 

General:  In  compliance  with  yonr  yerbal  instructions  I  have  the  honor  to  make 
the  foUowlng  report  on  bridges  crossing  navigable  streams  in  your  district : 

MAURICE  river,  NEW    JERSEY. 

At  Minville  there  is  a  pivot  draw-bridge  of  two  spans  of  41  feet  each  in  the  clear, 
only  one  span  available  for  navigation  ;  this  span  can  be  widened  to  45  feet  by  re- 
moving one  sidewalk  of  the  draw. 

In  case  side- wheel  boats  should  be  put  on  this  river  they  would  not  come  above  this 
bridge.  This  bridge  is  not  therefore  considered  an  obstruction  at  present.  The  struct- 
ure is  iron,  in  good  working  order  belongs  to  Cumberland  County,  New  Jersey. 
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At  J/anricetown  there  is  a  rolling  draw-bridge  of  one  span  of  58  feet  4  inches  in  the 
clear;  this  is  a  wocnlen  strnctore.  Vessela  and  steamers  pass  this  bridge  at  flood  tide 
without  special  difficnlty,  but  going  down  stream  at  ebb  tide  are  carried  agaiDst  the 
rijrht-hand  channel-pier.  To  avoid  this  danger  a  line  of  fender-piling  2r.O  feet  long 
should  be  built,  as  shown  by  red  line  on  sketch  transmitted  herewith.  This  bridj^e  be- 
longs to  Cumberland  County.  There  is  about  5  feet  on  the  bar  at  mean  low  water; 
the  tide  rises  from  5.5  to  6  feeL 

HARBOR  AT  WILMIKGTOX,  DELAWARE. 

At  Third  street  there  is  a  draw-bridge  opened  and  abut  by  hand.  The  commerce  of 
this  harbor  demands  that  this  bridge  should  be  maneuvered  by  steam  as  is  done  at 
Market  street,  the  next  bridge  above.  This  bridge  belongs  to  New  Castle  Coanty, 
Delaware. 

BROADKILN  RIVfiR,  DELAWARE. 

At  "Drawbridge,"  Del.,  there  is  a  draw-bridge  of  two  spans  of  38.5  feet  and  37.9 
feet  in  the  clear.  The  present  project  calls  for  40  feet  width  of  channel.  This  bridge 
is  not  considered  a  serious  obstacle  at  present. 

BROAD  CREEK,  DELAWARE. 

The  Delaware  Division  of  Philadelphia, Wilmington  and  Baltimore  Railroad  crosses 
this  stream  2,000  feet  below  the  turning-basin,  the  head  of  navigation,  on  a  wooden 
bridge  without  a  draw.  The  channel-span  of  this  structure  is  32  feet  wide  in  the 
clear,  with  20  feet  headway  above  mean  low  water.  The  present  project  calls  for 
50  feet  width  of  channel.  This  bridge  is  a  serious  obstruction.  It  should  have  a 
draw-span  of  56  feet  in  the  clear  to  permit  the  passage  of  side- wheel  boats.  About 
three-fourths  of  the  commerce  of  this  stream  will  pass  this  bridge  when  the  prcst-nt 
project  is  completed.  The  present  2U0-ton  propeller-boat  has  to  lower  her  pUot-honj* 
and  smoke-stack,  and  all  vessels  have  to  lower  their  masts,  before  passing. 

About  200  feet  below  the  turning-basin  there  is  a  county  bridge  with  two  draw- 
spans  of  30  feet  and  i<J9.3  feet.  This  bridge  answers  the  needs  of  present  commerce, 
but  it  will  probably  have  to  be  widened  to  56  feet  when  the  present  project  is  com- 
pleted.   It  is  not  considered  a  serious  obstruction  at  present. 


SAINT  JONBS  RIVER,  DELAWARE. 

There  is  a  draw-bridge  at  Barker's  Landing  with  34  feet  clear  width  of  span.  Thia 
is  a  wooden  structure,  and  is  so  much  decayed  that  it  will  pjobably  be  necessary  to 
build  a  new  bridge  in  a  year  or  two.  There  is  no  tender  employed,  and  the  steamere 
and  vessels  have  to  make  landings  above  and  below  this  bridge  to  open  and  shut  the 
draw.  This  bridge  is  a  serious  obstruction.  The  bar  at  the  mouth  of  this  stream  will 
probably  require  two  long  jetties,  in  order  to  deepen  it  sufficiently  to  run  a  successful 
propeller-boat:  but  the  river  has  been  navigated  by  a  double-engine  aide-wheel  boat 
of  light  draugut. 

In  case  the  bar  at  the  mouth  is  not  improved,  it  will  be  necessary  to  resort  to  side- 
wheel  boats;  for  this  reason  these  draws  should  be  56  feet  in  the  clear.  The  draw- 
bridge at  Lebanon  has  a  clear  span  of  32  feet ;  this  span  should  be  widened  to  50  feet 
in  the  clear  and  provided  with  a  tender.  All  passing  boats  and  vessels  have  to  do  their 
own  maneuvering  at  present.  Both  of  these  bridges  could  be  widened  to  38  feet  at 
small  expense.  The  width  of  38  feet  is  suthcient  for  sailing  vessels  and  propellers. 
There  is  about  one  foot  depth  on  the  bar  at  mean  low  water.  The  tide  rises  about 
5  feet. 

DUCK  CREEK,   DELAWARE. 

There  is  a  pivot  draw-bridge  about  7  miles  below  Smyrna,  clear  span  38  feet.  Thi« 
bridge  is  in  good  order  and  provided  with  a  tender.  Although  this  bridge  excludes 
side-wheel  boats  it  is  not  considered  a  serious  obstruction  at  present,  for  the  reason 
that  the  commerce  of  the  stream  is  carried  in  vessels  and  steamers  not  over  30  ftj^' 
wide.  These  veRsels  and  steamers  have  to  wait  for  the  tide  to  cross  the  bar  at  the 
mouth  of  Duck  Creek.  In  case  this  bar  is  not  deepened  it  may  be  necessary  to  ^ 
side-wheel  boats.  This  would  require  a  width  of  draw  of  66  feet.  This  is  a  county 
bridge.  There  is  about  3.5  to  4  leet  on  the  bar  at  mean  low  water.  The  tide  risw 
about  5.7  feet. 

SUSQUEHANNA  RIVER,  MARYLAND. 

McClenahan  &  Bro.,  Port  Deposit,  Md.,  write  as  follows :  . 

•  *  *  "The  Baltimore  and  Ohio  Railroad  has  a  bridge  for  the  use  of  it«  Philaflfj' 
phia  branch,  crossing  the  Susquehanna  at  Watson's  Uland.     This  bridge  isover  anuW 
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>^ 
leugth,  withont  any  draw,  aud  has  7  piers  in  the  river  of  heavy  masonry,  with  the 
Is  up  the  river  rounded  instead  of  pointed,  and  consequently  offering  considerable 
)trnction  to'  the  passage-  of  ice. 

'  It  has  two  channel-spans  each  90  feet  above  mean  tide,  but  forms  a  serious  ob- 
uction  to  the  free  navigation  of  the  river,  inasmuch  as  schooners  carrying  125  tons 
[1  upwards,  in  passing  up  and  down  the  river  to  and  from  Port  Deposit  and  Lapi- 
m,  are  obliged  to  'strike'  their  topmasts  in  order  to  pass  under  the  bridge. 

*  A  large  portion  of  the  tonnage  coming  up  the  river  to  the  above  places  is  from 
rginia  and  North  Carolina,  and  requires  the  use  of  sea-going  vessels:  but  now  an 
irease  in  freight  has  become  necessary  to  induce  the  captains  to  load,  because  of  the 
•nble,  expense,  and  detention  in  striking  their  topmasts  at  this  bridge. 

*  When  the  channel-spans  of  this  bridge  were  being  put  up,  temporary  piling  was 
ven  in  the  channel  of  the  river,  on  which  <iribs  filled  with  stone  were  placed, 
is  now  alleged  that  the  stones  from  these  cribs  were  allowed  to  drop  into  the  chan- 
..  Only  part  of  the  piles  were  taken  out.  It  is  such  an  important  matter  that 
rould  suggest  an  investigation  of  it.  There  is  another  matter  to  which  I  would 
rite  your  attention,  and  that  is  the  present  gorged  condition  of  the  ice  in  this  river 
1  the  causes  of  it.  No  more  opportune  time  than  the  present  could  be  afforded  for 
)win^  it.  There  is  no  donbt  but  what  the  pieisi  of  the  Baltimore  and  Ohio  Rail- 
Mi  Bridge  as  constructed  are  one  of  the  main  causes." 

CHOPTANK  BZYKR,  MARYLAND. 

rhere  is  a  pivot  draw-bridge  at  Denton  belonging  to  the  county.  It  has  two  spans 
»ilable  for  navigation  of  41  and  42  feet  each  in  uxe  clear.  These  spans  can  be  widened 
47  feet  at  small  expense. 

The  present  project  of  improvement  calls  for  75  feet  channel  width  above  this  bridge, 
is  bridge  is  considered  an  obstruction  and  should  be  widened  to 56  feet  in  the  clear. 
it  Dover  there  is  a  county  bridge  with  draw-span  of  about  56  feet  in  the  clear, 
is  structure  is  not  considered  a  serious  obstruction  at  present,  although  I  am  in- 
med  that  the  present  side-wheel  boats  have  only  18  inches  clearance. 

POCOMOKE  RIYER,  MARYLAND. 

]!apt.  Willard  Thomson,  superintendent  Eastern  Shore  Steamboat  Company,  writes: 
'  There  are  two  bridges  on  said  river,  one  Just  above  and  one  just  below  Pocomoke 
;y.  The  bridge  Just  below  the  town  is  a  railroad-bridge  in  good  condition,  with 
iw  56  feet  wide.  The  bridge  above  the  town  is  a  foot  and  carriage  bridge,  and  is 
very  bad  condition,  with  draw  50  feet  wide.  The  draw  of  this  bridge  Bhould  be 
de  56  feet  wide,  and  the  bridge  thoroughly  overhauled.  As  it  is  now  the  draw  is 
ublesome  and  dangerous  to  pass  through.  The  bridge  is  in  a  very  dilapidated 
Edition  generally." 

CAMBRIDGE  HARBOR,  MARYLAND. 

[Under  examination.] 

rhere  is  A  draw-bridge  with  two  spans  of  23  feet  each  between  the  upper  and  lower 
rbor.  This  bridge  is  not  a  serious  obstruction  at  present,  but  if  the  upper  harbor 
mproved  by  the  Government,  as  is  desired  by  the  citizens  at  present,  the  draw 
>uld  be  increased  to  56  feet. 

Very  respectfully,  your  obedient  servant, 

Chas.  Humphreys, 

Assistant  Engineer. 

General  Wm.  F.  Smith, 

United  8taie»  Agent 


TPLEMENTABY  REPORt  OF  MR.  WILLIAM  F.  SMITH,  UNITED  STATES 

AGENT. 

United  States  Engineer  Office, 

Wilmingtonj  DeLj  January  11,  1887. 

General:  In  addition  to  the  bridges  reported  on  the  10th  instant, 
compliance  with  General  Order  No.  7,  Headquarters  Corps  of  En 
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gineera,  1886,  that  do  or  will  interfere  with  free  and  safe  nayigation,  I 
have  the  honor  to  submit  the  following : 

INLAND  WATER-WAY  FROM  CHINCOTEAGUB  BAY,  VIRGINIA,  tO  DELA- 

WAREy  AT  OR  NEAR  LEWES,  DELAWARE. 

At  Ocean  City  the  Wicomico  and  Pocomoke  Kailroad'  cross  Chinco- 
teague  Bay  on  a  draw  bridge  about  26  feet  clear  span.  At  Fenwick's 
Island  there  is  a  bridge  over  "  the  Narrows  ^  without  a  draw. 

When  navigation  is  opened  between  Little  Assawoman  Bay  and  In- 
dian Elver  Bay,  which  is  a  part  of  the  route  of  the  ^^  inland  water- way 
from  Chincoteague  Bay,  Virginia,  tf)  Delaware  Bay,  at  or  near  Lewes, 
Delaware,"  these  bridges  will  be  obstructions  to  navigation  until  there 
is  a  draw  of  56  feet  clear  span  placed  in  each  of  them. 
Very  respectfully,  your  obedient  servant, 

Wm.  F.  Smith, 
United  States  AgmL 
The  Chief  of  Engineers^  U.  S.  A. 


REPORT  OF    lieutenant-colonel   PETER   C.  HAINS,   CORPS  OF  EN- 
GINEERS. 

United  States  Engineer  Office, 

Wcuhington^  D.  C,  December  16, 1886. 

Sir  :  In  reply  to  instructions  contained  in  General  Orders  No.  7,  car- 
rent  series,  Headquarters  Corps  of  Engineers,  United  States  Army,  I 
submit  herewith  copies  of  reports  made  by  me  under  date  of  November 
5,  1884,  on  the  bridge  known  as  the  "Aqueduct,"  and  under  date  of  Sep- 
tember 10, 1884,  on  the  structure  known  as  the  "Long  Bridge." • 

The  circumstances  detailed  in  these  reports  have  not  altered  since 
the  dates  thereof,  and  the  structures  "  interfere  with  free  and  safe  uav- 
igation"  to  the  same  extent  to-day  that  they  did  then. 
Very  respectfully,  your  obedient  servant, 

Peter  0.  Hains, 
LieuU  CoL  of  Ungineers, 

The  Chief  of  Engineers,  XJ.  S.  A. 


report  of  lieutenant-colonbl  william  p.  craighill,  corps  op 

engineers. 

United  States  Engineer  Office, 

Baltimore^  Md.j  Jantuiry  27, 1887. 

General  :  I  had  the  honor  January  6, 1887,  to  make  a  report  in  cop- 
pliance  with  the  instructions  contained  in  General  Order  No.  7,  from  your 
headquarters,  series  of  1886,  in  which  a  special  communication  relative 
to  Elk  Eiver,  West  Virginia,  was  promised.  Since  that  date  I  have  h^^ 
to  Charleston. 

•These  reports  are  omitted,  having  already  been  transmitted  to  Congress, to  com- 
ply with  the  requirements  of  the  river  and  harbor  act  of  July  5,  1884,  and  printed  •s 
Senate  £x.  Doc.  No.  12,  Forty-ninth  Congress,  first  Bession. 
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BefereDoe  Is  reqaested  to  the  report  of  October  30, 1884,  made  in  con- 
siderable detail,.which  was  printed  and  may  be  foand  in  Senate  Ex.  Doc. 
No.  13,  Forty-ninth  Congress,  first  session,  and  to  the  report  of  Mr. 
Scott.  See  page  1599,  Appendix  CO,  Annual  Report  of  Chief  of  En- 
gineers, L886.  The  situation  is  much  the  same  as  then  ex^flained,  with 
the  following  additions : 

A  new  bridge  has  been  built  on  the  Elk  Eiver  at  Charleston,  which 
has  a  height  somewhat  greater  than  the  others.  It  was,  like  them, 
built  under  State  law,  and  is  too  low  in  view  of  the  possibilities  of  the 
future  increase  of  navigation,  especially  as  the  importance  of  that  por- 
tion of  Elk  Eiver  has  been  enhanced  by  the  greater  depth  of  water 
caused  by  the  Dam  No.  6,  on  the  Great  Kanawha  below  it.  The  bridges 
are  not,  however,  obstructions  to  navigation  at  this  time. 
Very  respectfully,  your  obedient  servant, 

Wm.  p.  Oraighill, 
,  Lieut  Col.  of  Engineers. 

To  the  Chief  of  Engineers,  U.  S.  A. 


report  of  mb.  s.  t.  abert,  united  states  agent. 

United  States  Engineer  Office, 

Washington^  D.  C,  December  2S,  1886. 

Oeneral  :  In  compliance  with  the  instructions  contained  iu  General 
Orders  No.  7,-Headqnarters  Corps  of  Engineers,  United  States  Army, 
dated  November  30, 1886,  requiring  me  to  report  "whether  any  bridges, 
causeways,  or  structures  now  erected  or  in  process  of  erection  do  or  will 
interfere  with  free  and  safe  navigation,"  I  have  the  honor  to  submit  the 
following  statement : 

It  is  reported  that  the  railroad  bridge  under  the  control  of  the  Rich- 
mond and  Danville  Railway  Company,  built  across  the  Pamunky  River, 
Virginia,  at  White  House,  about  30  miles  above  West  Point,  interferes 
with  free  and  safe  navigation.  The  complaint  made  is  that  the  channel 
through  the  draw  is  too  narrow,  and  that  the  bridge  is  not  perpendicu- 
lar to  the  line  of  the  current.  The  available  width  of  opening  »s  reported 
to  be  45  feet.  Vessels  passing  through  the  draw  are  swept  against  one 
or  the  other  side  of  the  opening,  and  are  injured  by  the  bolts  and  tim- 
bers of  the  fenders. 

A  similar  objection  has  been  made  to  a  bridge  built  by  the  Alexandria 
and  Fredericksburg  Railroad  over  the  Neabsco  Creek,  Virginia.  This 
creek  enters  the  Potomac  River  about  28  miles  below  Washington,  D.  C. 

I  have  the  honor  to  be,  very  respectfully,  your  obedient  servant, 

S.  T.  Abert, 
United  States  Agent. 

Brig.  Gen.  James  C.  Duane, 

Chief  of  Ungineers,  U.  8.  A. 


beport  of  captain  f.  a.  hinman,  corps  of  engineers. 

United  States  Engineer  Office, 

Norfolk^  Va.,  January  24,  1887. 

General  :  In  accordance  with  General  Order  Ko.  7,  Headquarters 
Corps  of  Engineers,  United  States  Army,  series  1886,  relative  to  sec- 
tion 4  of  the  river  and  harbor  act  of  August  5, 188>6^  l^ia.^^  \Xi<^\iQ.\iQt 
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to  report  as  follows  upon  bridges,  &c.,  in  this  district  which  interfere 
with  free  and  safe  navigation. 

On  October  31, 1884,  I  made  a  report  on  this  subject  which  has  been 
transmitted  to  Congress  and  printed  in  Senate  Ex.  Doc.  No.  12,  Forty 
ninth  Congress,  first  session. 

On  April  20, 1885, 1  made  another  report  on  the  Norfolk  and  West- 
em  Eailroatt  bridges  over  the  eastern  and  southern  branches  of  the 
Elizabeth  River  (copy  herewith).  This  rex)ort  was  submitted  by  yon, 
through  the  Secretary  of  War,  to  the  Attorney-General  of  the  United 
States,  and  on  June  16,  1885,  the  latter  gave  an  opinion  on  the  same 
(copy  herewith),  of  which  the  following  is  an  extract: 

•  «•••»  • 

Upon  consideration,  I  am  of  opinion  that  the  facts  set  forth  in  the  papers  are  not  in 
themselves  sufiicient  to  anthurizo  a  judicial  proceeding  against  said  company  t«  ^- 

half  of  the  United  States^  and  that  for  this  purpose  aathority  from  Congress  is  needed. 

•  •••••  • 

In  my  communications  to  you  of  May  8  and  251885  (copies  herewith), 
I  reported  that  these  bridges  had  been  modified  accordingly.    •    •   ♦ 

It  IS  understood  that  no  further  action  has  been  taken  regardinff  the 
foregoing.    The  above  covers  all  facts  within  my  knowledge  and  all 
information  attainable  by  me  relative  to  this  subject. 
Very  respectfully,  your  obedient  servant, 

F.  A.  HiNMAN, 

Captain  of  Engineers, 
The  Chief  op  Engineers,  U.  S.  A. 


LBTTER  OF    CAPTAIN  F.  A.    HINMAN,    CORPS    OF    ENGINEERS^  TO  THE  CHIEF  OF  XX- 

GINEERS. 

United  States  Engineer  Office, 

Norfolk,  Va,,  April  '20, 1«85. 

General:  I  have  tlie  bonorto  state  as  follows:  On  the  11th  iDstaot  I  reported 
to  you  th:it  the  Norfolk  and  Western  Railroad  Company  proposed  to  make  certain 
moditicntions  of  its  bridges  over  the  Eastern  and  Southern  branches  of  the  Elizabeth 
River,  Virginia ;  that  1  understood  that  the  company's  general  superintendent  in- 
tended to  see  you  personally  regarding  the  matter,  and  that  I  was  preparing  » »• 
port  on  the  same,  which  report  is  now  respectfully  submitted,  as  follows : 

In  December  last  the  United  States  Advisory  Board  to  the  Board  of  Harbor  CommiB- 
sioners  of  Norfolk  and  Portsmouth,  Va.,  received  from  the  said  Board  of  Harbor  Com- 
missioners a  conuTiunication,  dated  December  16  last,  transmitting  copy  of  a  letter 
dated  December  15  last  (copy  herewith),  from  the  Engineer  of  the  Norfolk  and  Western 
Railroad,  requesting  permission  to  strengthen  the  company's  bridge  over  the  Eastern 
Branch  of  the  Elizabeth  River  by  trestliug,  &c.  The  Board  of  Harbor  CommissioDew 
also  requested  the  opinion  of  the  Advisory  Board  regarding  same.  The  Advisor/ 
Board  gave  an  opinion,  January  7  last  (copy  herewith),  adverse  to  the  request. 

Later  the  Advisory  Board  received  an  invitation  from  the  Board  of  Harbor  Con>- 
missioners,  dated  the  19th  ultimo  (copy  herewith),  to  meet  the  Board  of  Harbor  Com- 
missioners, the  Superintendent,  and  also  the  Engineer  of  the  Norfolk  and  Western 
Railroad  Company,  on  the  23d  ultimo,  at  which  time  the  last  two  were  to  submit^ 
the  Board  of  litirbor  Commissioners  an  application  (copy  herewith,  dated  the  23d 
ultimo)  for  permission  to  drive  piles  for  strengthening  the  Norfolk  and  Western  E^" 
road  Company's  bridges  over  the  Eastern  and  Southern  branches.     . 

The  Advisory  Board  accepted  the  invitation,  and  I  of  conrse  accompanied  the  Bo»^ 
being  a  member. 

The  plans  (three  copies  herewith)  of  the  company  were  submitted  and  erpUifl^^ 
at  the  meeting  by  the  company's  aforesaid  officers.  My  views  were  asked  thereon, 
and  I  gave  tb<Mn  substantially  as  follows:  I  stated  that  the  said  communicatioa  of 
the  Advisory  Board  dated  January  7  last  still  applied  to  the  plans  propose<l  for  ^J* 
Eastern  Branch  Bridge,  and  t^iat  it  also  applied  generally  to  that  proposed  fortno 
Southern  Branch  Bridge;  that  the  solid  approaches  to  each  bridge  materially <^^°' 
tracted  the  water-way  ;  that  both  bridges  crossed  the  channel  obliquely,  and  w** 
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conBequently  the  piera  offered  a  greater  obstraction  to  the  currents  tbau  if  at  right 
angles.  I  called  attention  to  the  bar  that  had  reformed  just  below  the  Eastern 
Branch  Bridge  since  the  Government  had  dredged  that  locality  to  a  depth  of  25  feet 
at  mean  low  water  in  1883,  stating  that  it  was  due  in  a  great  measure  to  the  faulty 
constrnction  of  the  bridge.  I  also  referred  to  the  additional  pier  (larger  than  the 
others)  proposed  for  a  now  draw,  for  which  no  compensation  is  to  be  made  as  regards 
water-way,  and  objected  to  the  width  of  the  proposed  draw  as  being  too  narrow. 
Finally,  I  stated  that  in  my  opinion  the  company  should  apply  to  the  Honorable  the 
Secretary  of  War  for  permission  to  modify  the  bridges,  and  not  to  the  Board  of  Harbor 
Commissioners,  as  the  latter  had  no  jurisdiction  in  the  matter.  In  support  of  this 
I  cited  the  act  constitutiog  the  Board  (copy  herewith),  which  does  not  refer  to 
bridges,  stated  the  course  pursued  in  relation  to  other  bridges,  «&c. 

However,  the  Board  of  Harbor  Commissioners  did  grant  the  permission  by  letter  of 
the  24th  ultimo  (copy  herewith),  which  was  accepted  by  the  company  by  letter  of  the 
28th  ultimo  (copy  herewith). 

Aside  from  the  foregoing  I  have  not  been  consulted  at  all  by  the  com  pany .  I  ob- 
tained the  aforesaid  copies  of  the  plans  b^  applying  to  the  company's  Chief  Engineer 
for  them,  and  Mr.  W.  H.  Peters  has  furnished  me  with  the  foregoing  copies  of  the 
correspondence  between  the  Board  of  Harbor  Commissioners,  of  which  he  is  a  mem- 
ber, and  the  officials  of  the  railroad  company.  By  permission  of  the  Advisory  Board 
I  have  had  free  access  to  the  records  of  the  Board. 

A  copy  of  my  report  to  yon,  dated  October  31  last,  relative  to  these  bridges,  with 
map  accompanying,  is  transmitted  herewith.  I  also  submit  with  this  a  map  of  the 
site  of  the  Eastern  Branch  Bridge,  and  a  section  of  the  river  at  same,  from  my  survey, 
jnst  completed. 

The  following  table,  which  is  self-explanatory,  gives  data  relative  to  the  Eastern 
Branch  Bridge : 


Total  length feet. 

Width  ofdraw do.. 

Total  area  of  water-way  through  brldgee  at  mean  low  water aqnare  feet. 

Total  area  of  water-way  through  draw  at  mean  low  water do. . 


Authority, 
CapUin 
Hinman. 


6641 

11.135 
435 


Authority, 
W.W.Coe. 


•^ 


11,138 
423 


It  will  be  observed  that  the  shape  of  my  section  of  the  draw  differs  materially  from 
Mr.  Coe's,  as  well  as  the  sections  near  each  pier. 

The  following  gives  the  areas  of  the  cross-sections  of  the  water-way  at  various  points 
on  the  Eastern  Branch,  shown  on  the  accompanying  map,  as  well  as  the  area  of  the 
oblique  section  at  the  Eastern  Branch  Bridge : 

Square  feet 

Cross-section  at  AB 11,900 

Cross-section  at  GH 14,250 

Section  at  Eastern  Branch  Bridge 11,235 

Cross-section  at  C  D 13,410 

Cross-section  atEF 22,050 

It  will  be  noticed  that  the  section  at  the  bridge  is  smaller  than  any  of  the  others^ 
although  obUqne. 

In  all  probability  the  valuable  area  just  above  the  Eastern  Branch  Bridge  will  some- 
time be  dredged  to  correspond  with,  that  below  by  paries  interested  in  it,  and  the 
channel  at  the  bridge  should  be  made  equally  as  good. 

It  is  evident  that  the  company's  plans  are  not  strictljr  temporary.  No  businesslike 
guarantee  is  given  that  new  structures  will  ever  be  built. 

The  Board  of  Harbor  Commissioners  was  created  aoUltf  for  "the  preservation  and 
improvement  of  the  harbor.''  It  is  not  thought  that  the  Board's  action  in  this  respect 
is  in  that  direction. 

In  conclusion  I  have  to  report  that,  in  view  of  the  foregoing,  I  am  of  the  opinion 
that  the  said  plans  should  not  be  execnted,  and  respectfully  request  your  instructions 
as  to  the  course  to  be  pursued  \^y  me  if  the  company  attempts  to  carry  them  out  un- 
der the  authority  granted  by  the  Board  of  Harbor  Commissioners. 
Very  respectfully,  your  obedient  servant, 

F.  A.  HlNMAl^, 
Captain  of  Engineers, 
The  Chief  of  Enginekrs,  U.  S.  A. 

(Through  Lieut.  Col.  WiUiam  P.  Craighill,  Corps  of  Engineers,  U.  8.  A.) 
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(Ilrfl  iBdOKMOMBt.] 

United  States  Exgixber  Office, 

Baltimore,  Md,,  April  23,  1885. 

Bespectfally  forwarded  to  the  Cb^Af  of  En^ncers. 

The  importance  of  tho  Norfolk  aud  Western  Railh>ad  to  Norfolk  in  auch  as  to  j  astify 
a  reasonable  concession  to  that  company  in  the  way  of  allowing  a  temporary  incon- 
venience to  navigation  while  they  are  strengthening  their  bridges,  if  the  law  allows 
it,  and  no  undue  obstraotion  to  navigation  be  penuftted.  It  is  doabtfol  whether  the 
Inrisdictiou  of  t  be  Harbor  Board  extends  to  the  bridges  in  question.  The  draws  were 
badly  located  iu  the  beginning  and  withont  Buffioient  regard  to  the  rights  of  nsTi- 
gators.  The  bc<«t  solution  of  the  diffionlty  is  a  permanent  and  proper  rearrangement 
of  the  brid'!r»  at  once,  taking  into  consideration  all  the  interests  involved.  The  time 
asked  by  t!i('  r;iilcoad  for  their  temporary  makeshifts  in  the  way  of  trestling  seems  too 
long,  even  if  «iny  concession  in  that  direction  be  made.  The  question  of  the  jnrisdie- 
tiou  of  the  Harbor  Board  in  this  matter  %nd  of  the  power  and  duty  of  the  Secretary 
of  War  or  other  officials  of  the  United  States  are  legal  in  character,  and  no  opinion 
with  reference  to  them  is  ezpxoased  by  ma. 

Wu.  P.  Cbaighill, 
JUeuL  CoU  of£ngim«n 


LETTER  OF  CHIEF  ENGINEER  OF  THE  NORFOLK  AND  WESTERN  RAILROAD  COlCPAirr, 
TO  THE  PRESIDENT  OF  BOAliD  OF  HARBOR  COMltflSSIONERS,  OF  NORFOLK,  ¥!£• 
GINIA. 

Norfolk  and  Western  Railroad  Cobcpany, 
Office  Superintendent  Eastern  Division, 

Norfolk,  Va,,  Dooember  15, 1884. 

Dear  Sir  :  We  have  in  contemplation  the  use  of  a  considerably  heavier  type  of  en- 
gines on  the  eastern  division  (Norfolk  to  Lynohboig)  of  our  line  than  are  at  present 
m  use,  and  this  necessitates  the  strengthening  of  some  and  the  entire  removal  of  other 
of  our  bridges.  This  work  is  now  in  hand,  and  we  desire  to  push  it  vigorously  next 
summer  in  order  to  avail  ourselves  of  the  heavier  engines  for  our  fall  traffic.  Oor 
plans  contemplate  the  temporary  trestling  of  our  bridge  across  the  East  Branch  of 
the  Elizabeth  Kiver,  until  such  time  as  we  can  mature  our  plans  and  arrange  to  pat 
in  a  new  structure.  We  would  respectfully  ask  permission  to  temporarily  trestle  th\» 
structure  in  spans  of  25  feet,  said  trestles  to  remain  for  a  period  of  four  years,  except 
fdlf  such  portions  as  may  have  been  replaced  by  a  new  straotore,  which  will  be  bniit 
subject  to  your  approval. 

Very  respectfully,  youiSi 

W.  W.  COE, 
CAk/"  EngiMer. 
Mr.  Chas.  Reid, 

Prmdent  Board  Harbor  Commiisioneri^ 

Norfolk,  r<fc 


letter  of  vnited  states  advisory  board  to  the  president  of  boabi)  or 

harbor  commissioners  of  NORFOLK,  VIRGINIA. 

Norfolk,  Va.,  January  7, 18S3. 

Dear  Sir:  We  have  to  acknowledge  the  receipt  of  your  communication  of  the  16th 
nltiu)0,  trausmitting  copy  of  a  communication  dated  the  15th  ultimo,  from  Mr.  W.W. 
Coo,  Chief  Engineer  Norfolk  and  Western  Railroad  Company,  relative  to  proposed 
modilication  of  the  company^s  bridge  over  the  Eastern  Branch  by  placing  tre8tlt?9 
under  it  in  spans  of  25  feet,  and  asking  our  opinion  "as  to  the  effect  of  additional 
structures  at  (bis  point  upon  navigation  and  upon  the  flow  of  currents  there." 

As  neither  plan  of  the  bridge  nor  map  of  its  site  accompanied  Mr.  Coe^s  letter,  oor 
chairnian  requested  of  him  more  definite  information.  To  date  he  has  only  furui^hed 
us  that  contained  in  his  letters  of  the  2()th  ultimo  and  3d  instant,  respectively  (copi^ 
herewith),  which  modifies  his  first  plan,  as  will  be  evident  to  you.  However,  it  is 
understood  that  this  bridge,  from  abutment  to  abutment  (exclnsive),  is  about 640  f<8*^. 
in  length.  Deducting  from  this  the  three  piers,  presumed  to  be  10  feet  each,  Ieav« 
610  feet  for  total  clear  water-way.  The  clear  water-way,  exclusive  of  the  draw  spaoe, 
is  about  5t)0  feet,  which  it  is  probably  proposed  to  divide  into  twelve  spans  of  from 
45  to  50  feet  each,  supported  by  nine  trestles  4  feet  each,  maldng  36  feet  addit^o*'^^ 
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obBtraotion  in  all,  or  about  ^  per  cent,  of  the  total  clear  water-way,  width  only  con* 
sidered. 

The  stractures  proposed  would  probably  be  obstractiona  for  some  crafts  that  now 
pass  under  the  bridge  and  not  through  the  draw.  They  would  also  act  on  the  <Jur- 
rent  and  change  the  regimen  olT  the  river  to/the  detriment  of  navigation. 

ThiA  bridge  is  already  an  obstruction  to  navigation,  the  draw  being  improperly 
placed  and  not  wide  enongh  nor  deep  enough.  Of  course  a  suitable  draw  should  bo 
Dnilt  without  further  delay,  and  now  is  the  time  to  do  it. 

In  Tiew  of  the  foregoing,  this  Board  advises  you  not  to  consent  to  the  modification 
proposed  by  the  company  for  this  bridge. 
Tours  truly, 

W.  T.  Truxtun, 
Commodore,  United  States  Navy, 
and  Chairman  of  the  Board, 

F.  A.  HiNMAN, 

Captain  of  JSn^neere,  U,  8.  A, 

C.  O.   BOUTELLE, 

Aiiietant,  United  States  Coast  and  Oeodetio  Survey, 
Mr.  Chas.  Rbid, 

President  Board  JSarbor  Cowimissionors,  Norfolk,  Va* 


lartkb  ov  thb  chief  enoinsbb  of  the  nobfolk  and  western  railroad  com- 
pant  to  the  chairman  united  btate3  advisort  board. 

Norfolk  and  Western  Railroad  Company, 
Boanoke,  Boanoke  County,  Virginia,  January  3, 1885. 

Dbab  Sir:  I  send  herewith  suggestions  for  strengthening  our  bridge  across  East 
Branch,  Elizabeth  Biver,  by  temporary  trestling.  Please  note  that  in  the  plans  sug- 
gested the  bridge  is  supported  by  piles  at  intervals  of  50  feet,  and  that  the  clear  spun 
between  piles  supports  would  be  46  feet. 

We  would  like  at  an  early  date  to  make  a  practical  test  of  the  plans  submitted  by 
driving  one  pile  at  the  center  of  each  span,  excepting,  of  course,  the  draw-span ;  al- 
lowing the  same  to  remain  not  longer  than  two  weeks,  unless  permission  should  in 
the  mean  while  be  granted  us  to  proceed  with  the  work  of  supporting  the  bridge  in 
the  manner  indicated. 

I  would  most  respectfully  ask  that  permission  be  granted  us  to  make  the  above- 
mentioned  test  at  an  e^ly  date. 
Tours  very  truly, 

W.  W.  COE. 
Chitf  Engineer. 
W.  T.  Truxtun,  . 

Commodore.  U.  8.  If.,  Chairman  Advisory  Board, 

Norfolk  and  PortsvMuth  Harbor  Commissioners,  Norfolk,  To. 


LBTTBR  of  the  OBNBEAL  superintendent  of  the  NORFOLK  AND  WESTERN  RAIL- 
ROAD TO  THE  PRESIDSNT  OF  THE  BOARD  OF  HARBOR  COMMISSIONERS  OF  NORFOLK, 
YIRGINIA. 

Norfolk  and  Western  Railroad  Company, 

Boanoke,  Boanoke  County,  Virginia,  March  26,  1855. 

Dear  Sir:  The  putting  into  operation  of  the  coal  pier  at  Lambert's  Point,  and  the 
large  quantities  of  coal  conseqently  to  be  carried  over  our  eastern  division  to  that 
point  through  Norfolk,  compels  this  company  to  take  immediate  steps  to  provide  new 
And  heavier  motive  power  to  supply  the  place  of  the  old  and  lighter  equipment,  that 
is  now  nearly  worn  out.  Before  this  can  be  done  it  is  necessary  for  the  company  to 
rebuild  or  strengthen  a  number  of  its  bridges.  The  most  important  of  these  are  the 
bridges  over  the  East  and  South  branches  of  Elizabeth  Biver. 

The  company  hfis  prepared  plans  for  the  renewal  of  these  bridges  with  structures 
adapted  to  the  heavier  class  of  engines.  A  plan  of  the  proposed  new  structure  over 
the  Eastom  Branch  is  submitted  herewith. 

Over  the  South  Branch  we  propose  to  replace  the  present  spans  with  lattice-girders 
on  the  same  iron  columns. 

In  consequenee  of  the  company  having  to  expend  large  sums  of  money  at  other 
points  on  the  line  in  renewing  bridges  that  cannot  be  temporarily  slrengtheued^  it 
will  be  impreeticable  to  renew  the  Elizabeth  River  Bridges  at  tibia  time. 
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It  18  onr  inteDtioQ  to  complete  South  Branch  Biidge  in  1686,  and  the  Eastern  Branch 
Bridge  in  1887. 

The  piirpoee  of  this  application  is  to  obtain  from  yonr  honorable  Board  i>eniii8sion 
to  snpport  the  bridge  over  the  Eastern  Branch  of  Elizabeth  River  with  pile  irttjilee 
in  spans  of  50  feet  centers ;  and  the  bridges  over  the  Sotith  Branch  of  Elizabeth  Bitec 
with  epans  of  12^  feet  centers,  as  per  plans  submitted. 

The  granting  of  the  privilege  to  begin  this  work  at  once  will  enable  this  company 
to  make  immediate  arrangements  for  heavier  locomotives,  so  that  this  very  hea^ 
coal  tnitho  to  yonr  city  can  be  handled  with  advantage  and  economy. 

Should  your  honorable  Board  refuse  this  application  the  coal  traOfic  will  be  cur- 
tailed, as  it  will  be  impracticable  to  haul  this  class  of  freight  from  Pocahoutas  to 
Norfolk  and  compete  with  other  coal  ports. 

Having  the  interests  of  your  oity  and  port  in  Tiew,  I  trust  yoa  will  see  fit  to  take 
favorable  action. 
Respectfully, 

Joseph  H.  Sands, 
General  SupcriMtmiimL 
Charles  Reid,  Esq., 

President  Board  of  Harbor  Ccmmistionen,  Netfolk^  Va. 


letter  of  the  board  of  harbor  commissioners  of  NORFOLK,  VIRGINIA,  TO  TBI 

general  superintendent  of  the  norfolk  and  western  bailboad. 

Hasbor  Commissioners'  Office, 

Norfolk,  Va.f  March  24,  1885. 

Sir  :  Tour  letter  of  23d  instant,  asking  permission  to  strengthen  the  Norfolk  and 
WVHtem  Kailroad  bridges  across  the  Southern  and  Eastern  branches  of  the  Elizabeth 
River  by  driving  piles  as  temporary  support  to  those  bridges,  was  laid  before  the 
Board  at  its  meeting  yesterday,  and  duly  considered. 

In  accordance  with  the  action  of  the  Board,  permission  is  hereby  granted  the  Nor- 
folk and  Western  Kailn>ad  Company  to  drive  sundry  piles,  as  indicated  and  shown  in 
the  drawings  submitted,  to  snpport  and  strengthen  the  present  bridges  until  the  same 
are  removed,  repaired,  or  rebuilt,  upon  the  special  pledge  and  condition  that  all  piles 
driven  under  this  permit  shall  be  fully  and  entirely  removed  betore  the  end  of  the 
year  1887. 

Yonr  offer  to  ^uarant^e  that  the  depth  of  water  now  existing  in  the  eastern  brsDch 
shall  be  maintained  at  the  company's  expense  so  long  as  the  supporting  piles  remiin, 

Erovided  it  be  shown  to  the  satisfaction  of  the  Boara  that  the  depth  of  water  there 
as  been  lessened  by  reason  of  the  piles  now  authorized  to  be  driven,  is  accepted  as  s 
condition  of  this  permit.  The  present  draw  is  complained  of  by  VfU'ious  persons,  sod 
we  desire  that  a  new  draw  be  placed  nearer  the  middle  of  the  river.  The  location 
laid  down  in  one  of  your  drawings  for  the  proposed  draw  will  be  acceptable  to  the 
Board  if  it  be  not  less  than  60  feet  wide,  for  which  purpose  an  additional  stone  pier 
will  become  necessary,  and  the  same  is  hereby  authorized  to  be  built. 
V'ery  respectfully, 

Charles  Reid, 

fresuM. 

Joseph  H.  Sands,  Esq., 

General  Superintendent  Norfolk  and  Western  BaUroad  Company , 

Boamoke,  Feu 


letter  of  the  general  superintendent  of  the  norfolk  and  western  ba^. 
road  to  the  president  of  the  board  of  harbor  ooxmissionbr8  of  norfoui 
virginia. 

Norfolk  and  Western  Railroad  Company, 

Boanoke,  Fa,,  March  28, 1885. 

Dear  Sir  :  I  beg  leave  to  acknowledge  receipt  of  your  f^vor  of  the  24th  insunti 
in  reply  to  mine  of  the  23d,  in  the  matter  of  strengthening  the  bridges  across  tb* 
Southern  and  Eastern  branches  of  Elizabeth  River. 

The  condit  ons  attached  to  this  permission  are  entirely  satiafiftotory  to  this  co0^ 
pany  and  are  accepted. 


,»r^'».«;«r-^»*  -fcx  '«■>•»»  ■ 
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[  would  be  very  mnoh  obliged  if  yon  wonld  make  an  arrangement  by  which  the 
[>th.of  water  as  at  present  exists  be  ascertained,  so  that  we  wul  know  exactly  what 
»  may  have  to  expect. 

[n  conclusion,  I  beg  to  extend  to  yourself  and  members  of  the  Board  my  appreci- 
on  of  their  courtesy  in  connection  with  the  above  matter. 
Tours  truly, 

Joseph  H.  8and8, 
Oei^eral  Superintendent 
:?HABLK8  Rbid,  Esq., 

Fteeidentof  the  Board  eJEMrher  dmM^wmtxty 

NarfoVc,  Vd, 


lkitxb  ov  the  cmxt  of  bnginkbbs  to  the  skcretart  of  wab« 

Office  of  the  Cbibf  of  Enginebrs, 

United  States  Akmt, 
Waehingion,  D,  C,  May  I,  18»6. 

hR:  The  riyer  and  harbor  act  of  July  5,  1884,  imposes  certain  duties  upon  the 
raetarv  of  War,  and  in  section  2  provides  that — 

'He  shall  also  report  whether  any  bridges,  causeways,  or  structures  now  erected, 
in  process  of  erection,  do  or  will  interfere  with  free  and  safe  navigation,  and  if 
3y  do  or  will  so  inteifere  to  report  the  best  mode  of  altering  or  constructing  such 
idges  or  causeways  so  as  to  prevent  any  snoh  obstructions." 

rhe  reports  nx>on  this  clause  were  not  received  in  time  for  submission  to  Congress 
its  last  session,  but  are  now  in  preparation  and  will  be  submitted  to  the  Secretary 
War  in  time  for  the  action  of  the  next  Congress.  Among  the  reports  received  is 
B  from  Capt.  F.  A.  Hinman.  Corps  of  Engineers,  reporting  that  the  bridges  of  the 
xfolk  and  Western  Railroad  Company  crossing  the  Southern  and  Eastern  branches 
the  Elizabeth  River  at  Norfolk,  Ya.,  obstruct  the  navigation  of  that  river,  and 
lonmiending  certain  modifications  to  comply  with  the  requirements  of  the  act.  In 
)  meantime,  as  will  appear  from  the  accompanying  report  of  Captain  Hinman,  dated 
ril  20,  the  Norfolk  and  Western  Railroad  Company  propose  to  enter  upon  the  work 
strengthening  their  bridges  (with  the  ultimate  view  of  modifying  them)  in  such  a 
y  as  will  add  further  obstructions  to  navigation,  and  while  as  stated  by  Lieut.  Col. 
P.  Craighill,  Corps  of  Engineers,  in  forwarding  Captain  Hinman's  report,  ''  the 
portanoe  of  the  Norfolk  and  Western  Railroad  to  Norfolk  is  such  as  to  Justify  a 
ksonable  concession  to  that  company  in  the  way  of  allowing  a  temporary  incon- 
lience  to  navigation  while  they  are  strengthening  their  bridges,  if  the  law  allows 
and  no  undue  obstruction  to  navigation  be  permitted/'  it  is  thought  that  the  sub- 
t  is  of  sufficient  importance  to  warrant  action  by  the  United  States  authorities,  if 
ih  action  can  be  legally  taken.  The  report  required  by  the  section  of  the  river  and 
rbor  act  above  quoted  not  having  been  submit!^  to  Congress,  it  is  doubtful  whether 
ion  be  taken  under  it  in  the  ab^nce  of  farther  or  of  anv  other  legislation  on  the 
>Ject,  and  the  matter  is  accordingly  submitted  for  eonsiaeration  and  such  instruc- 
ns  as  may  be  deemed  advisable. 

Very  respeotfollyi  your  obedient  servant, 

John  Newton, 
Chief  of  Engineers, 
Brig,  and  Bvt,  Mty.  Qem, 
Ion.  Wm.  C.  Endicott, 

Secretary  of  War* 


urtkb  of  the  8bcbbtabt  of  war  to  the  ▲ttobnet-gioteral. 

Wab  Department, 
Washington  City,  May  11,  1885. 

Sib  :  I  have  the  honor  to  invite  your  attention  to  the  inclosed  letter  dated  the  1st 
itant,  firom  the  Chief  of  Engineers,  and  accompanying  papers,  from  which  it  will 
seen  that  the  bridges  of  the  Norfolk  and  Western  Rai&oaa  Company  crossing  the 
Qthem  and  Eastern  branches  of  the  Elizabeth  River  at  Norfolk,  Ya.,  obstruct  the 
ngation  of  that  river.  It  will  also  be  seen  from  the  report  of  Capt.  F.  A.  Hinman, 
rps  of  Engineers,  inclosed  herewith,  that  the  said  company  propose  to  enter  npon 
>  work  of  strengthening  their  bridges  (with  the  ultimate  view  of  modifying  them) 
BQcl  %  way  as  will  add  further  obstruction  to  navigation. 


f 
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It  Is  thonght  by  the  Chief  of  EDgineers  that  the  snliject  is  of  Bn£Qcient  importtoflt 
to  warrant  action  by  the  United  States  authorities,  if  sucb  action  can  be  legally  takeo. 
I  beg,  therefore,  to  request  that  yon  will  take  snch  actiOD  in  the  case  as  may  be  neet^ 
sary  to  protect  the  interests  of  the  Goyemment. 
Very  respectfully,  your  obedient  servant, 

Wm.  C.  Endicott, 

Secretary  of  Wer, 

The  Honorable  the  AiTORNST-GsinBBAl. 


LETTBB  OF  THE  ATTOBNET*GENSRAL  TO  THE  8BCRKTABT  OF  WAB. 

Department  of  Jvernxm^ 

Washington^  June  16, 188K. 

Sir  :  I  return  herewith  the  papers  which  accompanied  your  letter  of  the  1 1th  nltimOi 
in  relation  to  the  bridges  of  the  Norfolk  and  Western  Railroad  Company  adoathe 
Southern  and  Eastern  branches  of  Elizabetli  Rivet  at  Norfolk,  Va. 

It  appears  by  these  papers  that,  in  the  view  of  officers  of  Engineers'  Departinent, 
those  bridges  are  already  an  obstruction  to  navigation,  and  that  the  work  of 
strengthening  them,  as  proposed  by  said  company,  will  add  to  the  obatmotion.  This 
matter  is  thought  to  be  of  sufficient  importance  to  warrant  action  by  the  United  States 
authorities,  if  such  action  can  be  legally  taken. 

Upon  consideration,  I  am  of  opinion  that  the  facts  set  forth  in  the  papers  are  not  Id 
themselves  sufficient  to  authorize  a  judicial  proceeding  against  said  company  inhekalf 
of  the  United  Statee^  and  that  for  this  purpose  authority  from  Congress  is  needed.  la 
connection  with  this  point,  I  beg  to  refer  to  my  opinion  of  May  1,  1885,  in  the  matter 
of  the  construction  of  a  railroad  bridge  across  the  Mississippi  at  Saint  Paul,  wherein 
the  subject  of  authority  of  officers  of  the  Government  to  institute  proceedings  in  its 
behalf  m  cases  like  the  present  is  fully  examined. 

I  suggest  that  the  proper  course  to  take  in  the  present  case  is  indicated  by  the  fol- 
lowing provision  in  section  2  of  the  act  Of  July  5.  1884,  chapter  229:  "He  (the  Sec- 
retary of  War)  shall  also  report  (to  Congress)  whether  any  bridges,  causeways,  or 
structures,  now  erected  or  in  process  of  erection,  do  or  will  interfere  with  free  aod 
safe  navigation,  aud  if  they  do  or  will  so  interfere,  to  report  the  best  mode  of  altef- 
ing  or  coDstructiug  such  bridges  or  cause  ways  so  as  to  prevent  any  such  obstructioni.'' 
I  am,  sir,  very  resxiectluUy, 

A.  H.  Gariakd, 

_     ^  ™  -4ttoni€f-G«ier«l 

The  Skcrktary  of  War. 


LETTERS   OF  CAPTAIN  F.  ▲.  HINMAN,  CORPS  OF  XNGINSERS,  TO  TBS  CHIEF  OF  Vh 

GU^JEKRS. 


United  States  Ekoinker  Office, 

Norfolk,  Fc,  May  S^B8^ 
General  :  I  have  the  honor  to  report  that  a  pier  has  been  placed  nnder  the  center 
of  each  of  the  six  spans  (otbor  than  the  draw>span)  of  the  Norfolk  and  Western  Bail- 
road  Compaiiy^s  bridge  over  the  Southern  Branch  of  tie  Elizabeth  River,  Vii^i*» 
composed  of  four  piles  coimected  together  about  as  shown  on  plan  of  same  sent  7^ 
with  my  report  thereon  of  tho  *20th  ultimo. 

Very  respectfully,  your  obedient  servant, 

F.  A.  HiNHAir, 

-,,     ^  _  Captain  of  EngiMir9» 

The  Chief  of  Engineers,  U.  S.  A. 


2. 


S-  Ex.  105. 


United  States  Engineer  Office, 

Norfolk,  Fa.,  May  25,  188^^ 
lat  three  niers  have  been  placed  nnder  e^^S 
span)  of  the  Norfolk  and  Western  Bailio^^^ 


»  .  -  'AV'-«*«-»-»'  — 
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Companjr't  bridge  oyer  the  Eastern  Branch  of  the  Elizabeth  River.  Virginia,  each 
oon^oeed  of  fonr  piles  connected  toj^ether  about  as  shown  on  plan  or  same  sent  you 
with  my  report  thereon  of  the  20th  ultimop 

Very  respectfully,  yonr  obedient  servant, 

F.  A.   HlXMAN, 

Captain  of  Engineers, 
The  Chief  of  ENGiNSKBa.  U.  8.  A. 


report  of  oaptain  w.  h.  bixby,  corps  of  engineers. 

United  States  Engineer  Office, 

Wilmington^  N.  (7.,  December  18,  1886. 

Sir  :  In  accordance  with  the  instructions  of  Geueral  Orders  No.  7, 
Headquarters  Corps  of  Engineers,  United  States  Army,  Washington, 
D.  O.,  30th  November,  1886, 1  have  to  submit  herewith  a  report*  upon 
the  bridges,  causeways,  &c.,  which  interfere  with  the  free  and  safe 
navigation  of  the  rivers  within  the  district  in  my  present  charge. 
Very  respectfully,  your  obedient  servant, 

W.  fl.  BlXBY, 

Captain  of  Engineeri. 
The  Ohief  OF  Engineers,  U.  S.  A. 


report  of  coloiosl  q.  a.  gil^hore,  corps  of  engineers. 

United  States  Engineer  Office, 

New  York^  January  22, 1887. 

General:  In  conformity  with  General  Orders  No.  7,  Headquarters 
Corps  of  Engineers,  series  1886, 1  have  the  honor  to  submit  the  follow- 
ing report  upon  "bridges,  causeways,  or  structures  now  erected,  or  in 
process  of  erection,"  that  "do  or  will  interfere  with  free  and  safe  navi- 
gation" within  the  district  in  my  charge. 

ASHLEY  RITER,  SOUTH  CAROLINA. 

The  bridge  recently  built  across  this  river  at  Charleston  has  a  pivot- 
draw  of  two  openings  of  75.6  feet  and  75.8  feet,  respectively.  It  is  lo- 
cated near  the  west  bank  of  the  river. 

An  obstruction  is  formed  here  to  the  extent  that  some  difftculty  is  ex- 
perienced in  passing  through  when  tidal  currents  are  strong.  It  is 
prolMkble  that  the  passage  would  be  easier  if  the  draw  was  nearer  the 
center  of  the  river. 

EDISTO  RIVER,  SOUTH  CAROLINA. 

(1)  The  bridge  of  the  South  Carolina  Bailroad  near  Branchville  has 
no  draw.  It  is  a  single  fixed  span  wooden  bridge.  It  forms  no  ob- 
struction at  present  while  navigation  is  confined  to  rafting,  but  will  prob- 
ably do  BO  when  the  Edisto  shall  have  been  improved  for  Mght-draught 
steamers,  as  contemplated  by  the  existing  project 

*  These  reports  are  omitted,  haying  already  been  transmitted  to  Congress,  Decem- 
ber 28, 1885,  to  comply  witJi  the  requirements  of  the  river  and  harbor  act  of  July  5, 
18849  and  printed  in  Benate  Ex.  Doc.  No.  12,  Eorty-ninth  Congreea,  ^x«X  f^«i^<Qiii« 


LI. 
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(2)  Three  country-road  bridges,  Cooner's,  Bichardson's,  and  Canaday's, 
cross  the  stream  at  reaches  to  be  improved  for  steamboat  uavigation. 
When  this  improvement  shall  have  been  accomplished  they  will  extract 
the  i)a8sage  of  steamers.  At  present  they  do  not  interfere  with  raft 
navigation. 

(3)  The  Charleston  and  Savannah  Bailroad  Bridge  at  Jacksonborougli 
has  a  pivot  draw,  one  opening  48  feet  wide.  The  bottom  chord  is  at  an 
elevation  of  8  feet  above  high-water  mark.    It  is  a  new  stractare. 

The  bridge  itself  does  not  interfere  with  navigation,  bat  the  passage 
for  rafts  as  well  as  the  draw-opening  is  obstmct^  by  pile«  of  the  former 
bridge,  which  were  not  cut  off  low  enough,  and  which  also  canse  an  ac- 
cumulation of  drift-logs.  The  railroad  company  should  be  required  to 
remove  these  piles. 

SALKIEHATOHIE  BIYEB,  SOUTH  OABOLINA* 

(1)  Toby's  Bluff  Bridge  is  too  low,  and  one  bent  is  so  much  in  the 
channel  as  to  interfere  with  rafb  navigation. 

(2)  The  Charleston  and  Savanns^  &bilroad  Bridge  has  no  draw.  The 
opening  is  38  feet.  The  river  is  navigable  for  several  miles  higher  ap 
for  light-draught  steamers;  but  their  passage  is  obstructed  by  tbd 
bridge. 

SAVANNAH  BITEB,  GEOBaiA. 

The  bridge  of  the  Port  Eoyal  Bailroad,  about  4  miles  below  Augusta, 
6a.,  gives  some  trouble  to  steamboats  at  high  stages  of  the  river,  al- 
though provided  with  a  draw  about  90  feet  wide.  The  tarouble  is 
caused  by  the  structure  making  an  angle  of  about  75  degrees  with  the 
current,  tlie  piers  being  perpendicular  to  the  axis  of  the  bridge.  The 
draw  is  not  considered  to  be  located  near  enough  to  the  South  Carolina 
bank  of  the  river  to  afibrd  the  best  passage  for  steamboats. 

ALTAMAHA  BIVEB,  GEOBGIA. 

The  Savannah,  Florida  and  Western  Eailroad  Bridge  at  Doctortown 
has  no  draw.  The  steamboats  now  plying  on  the  river  have  low  pilot- 
houses and  hinged  chimneys,  and  can  pass  under  the  bridge  with  little 
difficulty.  With  the  contemplated  improvement  of  navigatiou,  how- 
ever, this  bridge  will  be  more  or  less  an  obstacle  and  should  be  pro- 
vided with  a  draw. 

The  above  named  are  the  only  structures  in  my  district,  known  to 
me,  which  <'do  or  will  iuteriere  with  free  and  safe  navigation." 
Very  respectfully,  your  obedient  servant, 

Q.  A.  GiLLMOEE, 

Colonel  of  Ungineers^ 
BvU  Maj.  Oen.j  U.  &  i* 
Brig.  Gen.  Jatvies  0.  Dttane, 

Chief  of  Engineers^  U.  S.  Am 


I 


eeport  op  lieutenant  william  m.  black,  corps  op  bngnn3k58« 

United  States  Engineer  Opfiob, 

Jacksonville,  Fla..  December  21, 1886. 

Sir  :  In  compliance  with  General  Order  No.  7,  Headqnarters  Corps®^ 
Engineers,  Washington,  November  30, 1886, 1  have  the  honor  to  repoi* 
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that  to  the  best  of  my  knowledge  there  are  no  bridges,  caaseways,  or 
stractares  now  erected  or  in  process  of  erection  in  this  distri(;t  which 
do  interfere  with  free  and  safe  navigation. 

Eegarding  the  bridges  over  the  Saint  John's  Biver  and  its  tributa- 
ries, I  would  respectfully  invite  attention  to  the  report  of  Capt.  William 
T.  BoBselly  Gorps  of  Engineers,  dated  August  dO,  1884,  to  the  effect 
that  there  were  none  that  interfere  with  navigation. 

The  following  railroad  bridges  will  have  to  be  arranged  with  draw- 
spans  should  the  rivers  they  cross  be  improved  by  the  United  States 
above  their  sites,  viz : 

Withlacoochee  River. — ^Bridge  at  Pemberton's  Ferry,  used  by  the 
Florida  Southern  and  South  Florida  Eailroad  Companies;  bridge  at 
<^  Withlacoochee,"  used  by  the  Florida  Bail  way  and  Navigation  Com- 
pany. 

Feaae  River. — A  bridge  betweeti  Owens  and  Fort  Ogden,  used  by  the 
Florida  Southern  Bailroad  Company. 

Very  respectfully,  your  obedient  servant, 

W.  M.  Black, 
IHr9t  Lieut,  of  Engineers. 

The  Chief  of  Engineebs,  U.  S.  A. 


sepobt  of  oaptain  b.  l.  hoxib,  oobps  of  engineebs. 

United  States  Engineeb  Office, 

Montgomery^  Ala.j  February  5,  1887. 

Genbbal  :  In  compliance  with  General  Order  Fo.  7,  Headquarters 
Gorps  of  Engineers,  United  States  Army,  November  30, 1886,  inviting 
attention  to  section  4  of  the  river  and  harbor  act,  approved  August  5, 
1886,  and  requiring  report  thereon,  I  have  the  honor  to  submit  the  fol- 
lowing report  of  structures  now  erected,  or  in  process  of  erection,  which 
do,  or  will,  interfere  with  free  and  safe  navigation. . 

COOSA  BIVEB,  GEOBGIA  AND   ALABAMA, 

•  •••••  • 

The  Columbus  and  Western  Bailway  Company  have  just  commenced 
building  a  bridge  across  the  Coosa  Biver  near  Childersberg,  Ala.  it 
will  be  an  iron  bridge  650  feet  long.  Length  of  first  two  spans,  150  feet 
each:  third  span,  200  feet,  and  fourth  span,  150  feet.  Height  of  lower 
ehord  above  lower- water  mark,  ^  feet;  above  high-water  mark,  5  feet 

The  piers  will  be  of  stone  upon  solid  rock  foundation.  There  will  be 
no  draw  in  the  bridge,  but  the  200-foot  span  will  be  put  in  with  a  view 
to  make  a  draw  of  it  when  necessary. 

i  am  informed  that  the  Bome  and  Decatur  Bailroad  Company  con- 
template building  a  bridge  over  the  Oostenaula  Biver,  near  Bome,  6a., 
but  I  have  as  yet  been  unable  to  ascertain  the  proposed  character  of 
the  structure,  or  to  get  any  definite  information  from  the  parties  inter- 
ested. 

OCmULaEB  BIYEBs  OEOBGIA. 

•  •••••• 

The  bridge  of  the  Covington  and  Macon  Bailroad  (finished  October, 
1886),  crossing  the  Ocmulgee  Biver  abi>ut  1  mile  below  that  of  the  Cen- 
tral Bailroad  at  Macon,  6a.,  is  an  obstruction. 

This  bridge  is  located  on  the  site  of  the  Macon  and  Augusta  Bailroad 
crossing,  and  conaists  of  a  30-foot  span  from  the  abutment  on  the  right 
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bank  to  the  first  pier,  a  120-foot  span  to  the  second,  and  a  150-foot  span 
to  the  third ;  under  this  span  is  the  channel,  with  good  river  above  and 
below.  Another  150-foot  span  connects  with  the  fourth  pier,  which  is 
on  the  left  bank  of  the  river.  The  mouth  of  Walnut  Creek  is  crossed 
by  a  180-foot  span  to  the  fifth  and  last  pier,  and  from  this  pier  to  the 
abutment  on  the  left  bank,  a  distance  of  300  feet,  there  are  twentyooe 
bents  of  trestle.  The  four  spans  are  of  Whipple  truss  with  22, 24J,  24^, 
and  27^  depth  of  truss,  the  lower  chord  being  30  feet  above  low  water. 
The  piers  consist  of  two  10-foot  steel  tubes,  filled  with  concrete. 
No  arrangement  has  been  made  for  the  passage  of  steamboats. 

OCONEE  RIVES,  GEORaiA. 

•  •  •  •  •  •  • 

A  tramway  and  wagon  bridge  crosses  the  Oconee  Eiver  at  Dublin, 
Ga.  The  distance  from  abutment  to  abutment  is  265  feet,  and  is  crossed 
by  four  60-foot  and  one  25-foot  spans.  Arrangement  has  been  made 
for  draw  on  the  right  bank,  both  of  the  60-foot  openings  being  available 
at  all  stages  of  water  for  the  passage  of  steamboats.  The  crossing  is 
in  the  bight  of  a  bend,  but  the  approach  is  good  in  both  directions ;  the 
draw  is  a  Howe  truss,  the  lower  chord  of  which  is  27  feet  above  low 
water.    Piers  are  of  trestle  anchored  with  rock. 

FLINT  RIYBR,  GEORGIA. 

•  •••••• 

The  A.,  P.  &  L.  B.  E.  contemplate  building  a  bridge  across  the 
Flint  Eiver  between  Albany  and  Montezuma  at  a  point  known  as  Oam 
Creek,  40  miles  below  Montezuma.  Ko  definite  information  has  been 
received  from  the  parties  interested.  / 


ALABAMA  RITER,  ALABAMA. 

A  wagon-bridge  crosses  this  river  at  the  town  of  Selma,  Ala.;  it  is 
provided  with  a  draw-span  having  an  available  opening  for  navigatioiL 
The  location  of  the  bridge  and  of  the  draw-span  are  badly  chosen,  and 
the  draw  requires  supplementary  works  to  assist  the  passage  of  boats 
through  it. 

By  direction  of  the  Secretary  of  War  the  owners  of  the  bridge  were 
notified  April  10, 1886,  •  •  •  <<  to  prepare  a  channel  for  the  passage 
of  boats  between  the  pivot-pier  and  the  north  bank  for  all  stages  of 
water  exceeding  a  24foot  stage ;  the  width  of  channel  to  be  75  feet,  and 
the  depth  4  feet  when  the  river  is  at  a  24foot  stage.  At  the  same  time, 
6  cast-iron  snubbing-posts  to  be  planted  securely  in  the  bank,  widall 
as  indicated  in  the  accompanying  sketch.  This,  with  the  understand- 
ing  that  if  at  any  time  in  the  future  it  should  be  necessary  to  provide 
further  facilities  for  navigation,  the  bridge  company  shall  then  ^ 
required  to  alter  and  change  the  said  bridge  at  its  own  expense  in 
such  manner  as  may  be  proper  to  secure  free  and  safe  navigation  with- 
out impediment."    No  information  has  been  received  that  this  work  bas 

been  done. 

•  •  •  •  •  •  • 

Very  respectfully,  your  obedient  servant, 

E.  L.  HoxiE, 
Captain  of  Engineers* 
The  Chief  of  Engineers,  U.  S.  A. 

Note. — Reference  to  such  bridges  as  were  reported  by  Captain  Hoxie  to  compv 
with  river  and  harbor  act  of  1884,  are  omitted  in  the  above.  For  which  eee  Sen*** 
JSx.  Doo.  No.  12,  Forty -mut^  Congcoaa,  ^li^V.  «k^vo^ 
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bepobt  of  major  a.  n.  damrell,  corps  of  engineers. 

United  States  Engineer  Office, 

MobilOj  Ala.y  February  3,  1887. 

Sir  :  In  compliance  with  General  Orders  Ko.  7,  I^ovember  30, 1886,  . 
I  have  the  honor  to  report  the  railroad  bridge  (Alabama  and  Great 
Sonthern)  crossing  the  Tombigbee  Eiver  at  Jones's  Bluff,  Alabama,  now 
erected,  interferes  with  free  and  safe  navigation. 

A  railroad  bridge  (West  Alabama)  is  in  process  of  erection  across  the 
Tombigbee  Eiver  at  Jackson,  Ala.,  but  in  the  absence  of  any  informa- 
tion as  to  the  set  of  the  current  at  different  stages  of  water  it  is  impos- 
sible to  state  at  present  whether  it  will  or  will  not  interfere  with  &ee 
and  safe  navigation. 

Very  respectfully,  your  obedient  servant, 

A.  K  Damrell, 
Major  of  Engineers. 

The  Ohief  of  Engineers,  U.  S.  A. 


report  of  major  w.  h.  heuer,  oorps  of  engineers. 

Office  United  States  Engineer, 

New  Orleans^  La.j  December  16, 1886. 

General  :  Beferring  to  General  Orders  No.  7,  dated  Headquarters 
Corps  of  Engineers,  United  States  Army,  Washington,  D.  C,  Novem- 
ber 30, 1886,  directing  reports  to  be  made  as  to  whether  any  bridges, 
causeways,  or  structures  now  erected  or  in  process  of  erection  do  or 
will  intefere  with  free  and  safe  navigation,  I  have  the  honor  to  report 
as  follows  with  reference  to  my  district: 

On  the  Bayou  Teche,  Louisiana,  about  10  miles  below  Port  Barr^, 
La.,  is  a  pile-bridge  without  a  draw  which,  if  not  remedied,  will  inter- 
fere with  the  free  navigation  of  this  stream.  The  president  of  the 
police  jury  in  Saint  Landry  Parish  promises  to  have  the  bridge  so 
modified  that  it  will  not  interfere  with  uavigatioR. 

On  the  following  streams  recently  examined  under  act  of  Congress 
of  August  5, 1886,  there  are  bridges  which,  if  the  streams  should  ever 
be  improved,  would  be  obstacles  to  navigation,  but  at  present,  as  the 
streams  are  not  navigable,  the  structures  are  not  obstacles: 

Bayou  Plaqueminej  Louisiana, — Just  inside  the  Bayou  Plaquemine 
near  its  junction  with  the  Mississippi  Biver  is  a  solid-earth  dike  or 
causeway  built  across  the  bayou  by  order  of  the  police  jury.  This 
dike  was  built  about  twenty  years  ago. 

About  a  mile  away  from  the  Mississippi  Eiver  there,  is  on  the  Bayou 
Plaquemine,  a  pile-bridge  without  a  draw,  on  which  the  Texas  and  Pa- 
cific Bailroad  crosses  this  stream. 

Bayou  VermiUion^  Zotimofui.— On  this  stream,  about  2  miles  below 
where  the  Morgan  Bailroad  crosses  the  stream  on  its  bridge,  is  a  low 
wooden  pile-bridge  called  "Pinhook  Bridge"  without  a  draw. 
Very  respectfully^  your  obedient  servant, 

W.  H.  Heuer, 
Major  of  Engitieers. 

The  Ohief  of  Enoineebs,  IJ.  S.  A. 
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report  of  captain  j.  h.  willard,  corps  of  enginbsbs. 

United  States  Engineer  Office, 

Vicksburgj  Miss.y  December  22, 1886. 

Sir  :  Eeferring  to  General  Orders  No.  7.  carrent  serieSy  firom  yoor 
office,  I  have  to  invite  attention  to  the  annual  reports  of  my  predecessor 
for  1885  and  1886,  and  to  special  reports  of  December  9, 1884,  and  Jane 
18, 1886,  giving  detailed  information  in  regard  to  obstractions  by  bridges 
of  Sonth  Forked  Deer  Bivcr,  Tennessee,  Big  Black  Biver,  Mississippi, 
and  Red  Eiver  at  Shreveport^La. 

Chapter  180,  Laws  of  the  United  States,  approved  Angast  5, 1886, 
provided  in  the  item  of  $5,000  for  Big  Black  River,  Mississippi,  <^that 
no  part  of  this  appropriation  shall  be  nsed  nntil  the  Stat^  of  Mississippi 
shall  have  first  caused  the  bridges  over  said  stream  south  of  theVicks- 
burg  and  Meridian  Railroad  to  be  so  constructed  as  not  to  obstroct  the 
navigation  of  said  stream."  I  learned  informally  from  the  attorney- 
general  of  the  State  that  no  action  had  been  taken  by  the  State  as  ye^ 
and  accordingly  made  no  recommendations  in  my  project  dated  August 
20, 1886.  No  appropriation  was  asked  in  the  Annual  Report  for  1886, 
and  no  further  estimates  will  be  made  for  this  stream  until  the  bridges 
shall  have  been  rebuilt  to  afford  free  navigation.  As  this  is  a  matter 
between  the  United  States  and  a  State,  it  is  submitted  that  t^e  officer 
in  charge  of  this  district  cannot  properly  enter  into  correspondence  witii 
the  governor  on  the  subject. 

Nothing  has  been  done  about  the  obstructions  in  South  Forked  Deer 
River,  and  no  complaints  in  regard  to  them  have  been  received  at  this 
office  since  the  ] cotter  (376,  R.  and  H.,  1886)  forwarded  with  indorsemeot 
of  your  office  of  February  19, 1886. 

The  examination  and  report  on  the  shoal  in  the  west  draw-span  at 
Shreveport  was  reported  June  18, 1886,  and  abetter  from  the  office  of 
the  Chief  of  Engineers  (^^,  '80)  was  transmitted  to  the  president  of  tho^ 
railroad  company  July  17, 1886,  requesting  compliance  with  section  8, 
chapter  229,  Laws  of  the  United  States,  approved  July  5, 1884.  If  any- 
thing has  been  done  by  the  company  to  improve  the  obstructed  chan- 
nel 1  have  not  heard  of  it. 

The  east  channel  is  sufficient  for  present  needs  of  commerce,  and  no 
complaints  have  been  received  at  this  office  from  any  person  interested 
in  the  navigation  of  Red  River. 

The  same  company  is  now  replacing  the  wooden  draw-bridge  over 
Bayou  Macon  by  an  iron  draw-span.  This  information  has  been  re- 
ceived lately  from  the  superintendeht  in  charge  of  improving  Tensaa 
River  and  Bayou  Macon,  Louisiana.  No  plans  or  information  in  r^ard 
to  the  proposed  construction  have  been  submitted  to  this  office. 

I  learn  to  day  that  the  Georgia  Pacific  Railroad  Company  (narrow 
gauge)  has  begun  the  construction  of  a  bridge  over  Big  Sunflower  Biver 
above  Johnsonville,  Miss.  It  is  presumed  that  a  draw-bridge  is  cod- 
templated;  otherwise  complaints  would  have  been  made  by  personfiiJ^* 
terested  in  the  navigation  of  this  stream,  either  to  this  office  or  in  the 
public  prints. 

Ko  plan  or  other  information  have  been  furnished  by  the  compaoy* 
Very  respectfully,  your  obedient  servant, 

J.  H.  WiLLARD, 

Captain  o/Engineert* 
Tlie  Chief  op  Engineers,  U.  S.  A. 


^«mB«-- 


.     ^.  ^    >      -^    an   •  ,    III     "  ^IM—i'     I*  8 ,1  '^iif%M*m  t* 


APPENDIX   WW — BRroOING   NAVIGABLE   WATERS.         2635 

bepobt  of  captain  henby  8.  tabeb,  oobps  of  engineebsl 

United  States  Engineer  Office, 

Little  Bock  J  Ark.j  February  3, 1887. 

General  :  In  aooordance  with  the  reqairements  of  Oeneral  Orders 
Kg.  .7,  dated  Headqaarters  Oorps  of  EDgineers,  United  States  Army^ 
Washington,  D.  O.,  November  30,  1886,  that  there  are  no  bridges, 
causeways,  or  structares  now  erected,  or  in  process  of  erection,  that  do 
or  will  interfere  with  the  free  and  safe  navigation  of  any  improved  river, 
or  improved  reach  of  river,  in  this  district. 

The  following  bridges  over  streams  for  which  appropriations  have 
been  made  and  not  yet  expended  do  interfere  with  the  free  and  safe 
navigation  of  snch  streams,  viz : 

A  wagon  bridge  at  Rocky  Grossing^  apon  the  Petit  Jean  Eiver.  This 
bridge  should  be  altered  without  delay,  as  improvements'  are  to  be  be- 
gun as  soon  as  the  water  reaches  a  proper  stage. 

The  following  bridges  over  streams  for  which  appropriations  have  been 
recommended  will  interfere  with  the  firee  and  safe  navigation  of  these 
streams  when  improved,  viz : 

One  railroad  bridge,  owned  and  operated  by  the  Memphis  and  Little 
Bock  Eailroad,  over  the  Cache  Biver,  Arkansas. 

One  railroad  bridge,  owned  and  operated  by  the  Saint  Louis,  Iron 
Mountain  and  Southern  Bail  way  Company,  over  the  same  river. 

One  railroad  bridge,  owned  and  operated  by  the  Saint  Louis,  Arkansas 
and  Texas  Bailroad  Company,  over  the  Saint  Francis  Biver  at  or  near 
the  town  of  Saint  Francis,  Ark. 

One  railroad  bridge,  owned  and  operated  by  the  Saint  Louis  and  San 
Francisco  Bailroad  Company,  over  the  Arkansas  Biver  at  or  near  Tulsa, 
in  the  Indian  Territory. 

One  railroad  bridge,  owned  and  operated  by  the  Missouri,  Kansas  and 
Texas  Bailroad  Company,  over  the  Arkansas  Biver,  about  2  miles  above 
the  mouth  of  Grand  Biver,  Indian  Territory. 

A  bridge  over  the  Saline  Biver,  near  Bison,  Ark.,  owned  and  operated 
by  the  Saint  Louis,  Arkansas  and  Texas  I^ailway  Company,  interferes 
with  the  fre^  and  safe  navigation  of  that  river  from  February  1  to  June  1 
each  year. 

There  is  a  bridge  in  process  of  erection  over  the  Poteau  Biver,  Arkan- 
sas, that  will  be  an  obstruction  to  the  free  and  safe  navigation  of  that 
river.  This  is  being  built  by  the  Saint  Louis  and  San  Francisco  Bail- 
way  Company. 

These  two  latter  cases  are  instances  of  bridges  over  streams  navigable 
by  the  laws  of  the  United  States,  though  the  particular  reach  spanned 
by  these  bridges  has  never  been  improved  by  the  General  Government. 
I  am^  general,  very  respectfully,  your  obedient  servant, 

H.  S.  Tabee, 
Captain  of  Engineers. 

Brig.  Gton.  James  O.  Duane, 

Chief  of  Engineers^  JJ.  8.  A. 


bbpost  of  major  a.  mackenzie,  oorps  of  engineers. 

United  States  Engineer  Office, 

Eocic  Island^  IlLj  December  14,  188G. 

General:  General  Orders  No.  7,  Headquarters  Corps  of  Eugiueers, 
Unit^  States  Army,  current  series,  requires  a  report  upon  certain  pro- 
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visions  contained  in  section  4,  river  and  harbor  act  of  August  5, 1886, 
which  are  as  follows : 

"The  Secretary  of  War  shaU  •  •  •  report  to  CoogTMS  •  •  •  whether  any 
bridges,  causeways,  or  stmotDree,  now  erected  or  in  process  of  erection,  door  will  in- 
terfere with  free  and  safe  nayi^ation." 

In  obedience  to  this  order  I  have  the  honor  to  report  as  follows: 

Within  the  limits  of  the  district  in  my  charge  there  are  numeroos 
bridges,  causeways,  piers,  booms,  and  other  structures,  erected  by  pri- 
vate parties,  which  interfere  to  a  greater  or  less  extent  with  free  and 
safe  navigation.  All  bridges  are  obstructions  to  navigation  in  a  certain 
degree,  but  most  of  them  have  been  built  on  the  Upper  Mississippi 
Eiver  under  authority  of  acts  of  Congress,  and  by  the  provisions  of 
section  8  of  the  river  and  harber  act  of  July  5,  1884,  can  be  made  in 
time  reasonably  safe  and  convenient  for  the  passage  of  vessels  and  rafts. 

As  regards  Congressional  authority,  there  are  two  notable  exceptions, 
the  one  a  railroad  draw-bridge  constructed  by  the  Minnesota,  and  North- 
western Kailway  Company  at  Saint  Paul,  Minn.,  the  other  a  high  bridge, 
now  in  course  of  construction,  across  the  Mississi|)pi  at  Dubuque,  Iowa. 

In  both  these  cases  the  principle  of  securing  permission  to  construct 
bridges  over  navigable  waters  of  the  United  States  has  been  disregarded, 
but  it  cannot  be  i^aid  that  these  bridges  are  or  will  be  greater  obstruc- 
tions to  navigation  than  the  authorized  bridges. 

In  the  c^se  of  the  Saint  Paul  bridge,  the  matter  is  fully  discussed  in 
Circular  No.  15,  Headquarters  Corps  of  Engineers,  July  1, 1885. 

As  regards  the  high  bridge  at  Dubuque,  the  circumstances  have  been 
fully  reported,  and  the  Dubuque  Ponton  Bridge  Company,  who  are  con- 
Btrnctiug  this  bridge  under  an  assumed  permission  granted  by  an  act 
of  Congress  which  authorized  the  construction  of  a  ponton  bridge,  are 
under  instructions  to  present  plans  and  details  of  their  intended  opera- 
tions to  the  end  that  the  matter  may  be  reported  to  Congress. 

Certain  plans  have  been  received  by  me,  but  are  not  yet  in  proper 
shape  for  submission  to  the  War  Department.  These  plans  will  be  for 
warded  as  soon  as  practicable. 

It  is  most  desiral»Ie  that  some  law  be  enacted  which  will  prohibit  the 
construction  of  any  bridge  over  navigable  waters  of  the  United  States 
excepting  under  general  or  special  authority  of  Congress  and  in  accord- 
ance with  plans  approved  by  the  War  Department.  There  are  on  the 
Upper  Mississippi  numerous  booms,  piers,  cribs,  &c.,  which  encroach 
on  the  channel  and  interfere  somewhat  with  navigation. 

Section  5254,  Eevised  Statutes,  provides  for  the  erection  of  piers, 
cribs,  &c.,  under  the  authority  and  direction  of  the  Secretary  of  War, 
but  such  authority  is  rarely  requested. 

None  of  the  cases  of  this  kind  on  the  Upper  Mississippi  is  perhaps 
of  sufficient  importance  to  require  special  mention,  but  as  nearly  all  re- 
sult in  unauthorized  obstruction  and  delay  to  navigation,  it  is  desira^ 
ble  that  structures  built  without  authority,  which  encroach  on  the  chan- 
nel and  affect  navigation  injuriously,  be  declared  public  nuisances  and 
ordered  removed. 

Very  respectfully,  your  obedient  servant, 

A.  Mackenzie, 
Major  of  Engineen* 

The  Chief  of  Engineers,  U.  S.  A. 
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report  of  major  charles  j.  allen,  corps  of  engineers. 

Engineer  Office,  United  States  Army, 

Saint  Paul^  Minn.^  January  3,  1887. 

General  :  In  order  to  comply  with  the  requirements  of  General 
Orders  No.  7,  Headquarters  Corps  of  Engineers,  Washington,  D.  0., 
November  30, 1886, 1  have  the  honor  to  report  as  follows : 

saint  CROIX  RIVER,  WISCONSIN  AND  MINNESOTA. 

There  are  extensive  works  on  the  Saint  Groix,  commencing  at  a  point 
about  3  miles  above  Stillwater,  and  thence  extending  up  the  stream  for 
several  miles,  belongiug  to  the  Saint  Oroix  Boom  Company,  and  used 
for  receiving,  assorting,  and  distributing  saw-logs.  The  works  consist 
of  timber  cribs,  lines  of  piling,  and  floating  booms  located  in  the  chan- 
nel, and,  in  places,  reaching  from  bank  to  bank  of  the  river.  During 
seasons  of  navigation  the  accumulations  of  logs  in  the  boom  grounds 
have  frequently  been  so  great  as  to  entirely  bar  the  passage  of  steamers 
for  weeks  at  a  time.  During  the  past  season  these  obstructions  have 
interfered  considerably  with  steamboat  navigation,  though  not  to  the 
extent  that  has  sometimes  been  the  case.  The  inconvenience  resulting 
from  these  works  could  be  much  lessened  by  a  systematic  arrangement 
of  the  cribs,  booms,  and  lines  of  piling  so  as  to  insure  to  steamers  at  all 
times  a  channel  of  sufficient  widths  These  obstructions  have  beeh  noted 
in  several  reports  since  1875. 

At  the  city  of  Hudson,  about  7  miles  below  Stillwater,  Lake  Saint 
Croix  is  crossed  by  a  railroad  bridge  built  prior  to  1872.  Congress,  by 
act  approved  May  15, 1872,  authorized  the  maintenance  of  this  bridge 
by  the  West  Wisconsin  Eailway  Company,  as  constructed,  providing 
in  the  act,  however,  for  the  security  of  navigation  by  the  following : 

Ssa  2.  That  the  Btrnotnie  herein  aathorized  BhaU  he  bailt  under  and  sabject  to 
saoh  regulations  for  the  secnrity  of  the  navigation  of  said  river  and  lake  as  the  Sec- 
retary of  War  shall  prescribe,  and  the  said  structure  shall  be  at  all  times  so  kept  and 
managed  as  to  offer  reasonable  and  proper  means  for  the  passage  of  vessels  through 
and  nnder  said  structure ;  and  the  said  structure  shaU  be  ohauged  at  the  cost  and  ex- 
pense of  the  owners  thereof  from  time  to  time,  as  Congress  may  direct,  so  as  to  pre- 
serve the  free  and  convenient  navigation  of  said  river  and  lake;  and  the  authority 
to  erect  and  continue  said  bridge  shall  be  subject  to  revocation  by  law  whenever  the 
public  good  shall,  in  the  Judgment  of  Congress,  so  require. 

This  bridge  was  credited  with  draw-spans  140  feet  each  in  the  clear. 
The  widths,  measured  at  the  surface  of  low  water,  are  reported  as  but 
135  feet.  The  draw-pier  is  oblique  to  the  direction  of  the  current.  This 
bridge  has  always  been  inconvenient  for  the  passage  of  ratts,  though  no 
formal  complaint  of  the  structure  has  been  made  to  me  by  the  raft  or 
steamboat  pilots.  It  is  reported  that  rafts  suffered  a  ^Marge  amount  of 
damage''  during  the  season  of  1886  through  inability  to  readily  make 
Uie  draw.  Sheers  or  booms  properly  placed  to  facilitate  the  passage  of 
the  draw  by  rafts  and  steamers  are  needed  for  this  bridge. 

GHIPPSWA  BIVEB,  WISCONSIN. 

This  river  is  crossed  at  Durand,  about  20  miles  above  its  mouth,  by 
a  highway  bridge,  built  under  authority  of  an  act  of  the  legislature  of 
Wisconsin,  the  act  requiring  the  owners  of  the  bridge  to  provide  the 
necessary  auxiliary  works  to  insure  safe  passage  of  its  spans.  The 
bridge  has  draw-spans  of  100  feet  in  the  clear,  measured  at  the  surface 
of  the  mean  stage  of  water,  but  the  low-water  width  of  the  left  hand. 
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EsaraBBE  Office,  United  States  a  Ft\iv. 
CAaftaiuM)^  Tenu.,  J<iji.j.: 

Geiikbal  :  In  compliance  wilb  General  Ordere  No.  7. 
Corps  of  EngineerH,  Kor<.>niber  30. 18S0, 1  hare  tlitt  Ikki-l 
IbUowing  ri'port,  havingrel'ereuce  to'*  bridges,  oaaisewa.vsiri  -um  m^™ 
DOW  erected  or  in  process  of  ereutioii,"  tbat  "do  or  will  iiiterferu  wiMi 
free  sod  Kifu  Duvigiitiun"  npon  tbc  Tenoeesooand  Camberliiad  riven 
aod  navigable  tritiutunes. 

1.  Fivo   bridges  eimuninf:  the  Teiint^-      " 
forming  complete  orpurtiulobstructivi- 

(a)  The  bridge  which  is  nowau  absol 
is  located  at  Florence,  Ala.,  and  waNli. 
ICBton  Iluilroud  Company,  npon  a  branch  Iuh-  "I'  ilijit  ' 
Florence  with  the  miiiu  line  at  Tuscumbia.  about  7  mile--  > 

At  the  time  of  its  conetraction,  thia  point  waecouitiihn 
navigation  on  the  Tennessee  River,  an  the  Mnseel  SboaU.  ,  .  .   .. 
practically  closed  this  river  to  vessels  of  all  clasK«.    The  inutu  ol  lUu 
bridge  are  quite  near  together,  and  being  placi-d  at  an  auglo  to  th«  oiu* 
rent,  which  is  very  swift,  render  the  passage  of  rvsseU  extremely  diffi' 
cnlt  and  dangerous. 

This  bridge  is  built  for  combined  railroad  and  carriage  troflle,  baa  uo 
draw,  is  of  17  spans  of  about  100  feet  length,  and  has  uu  eleratioa 
above  high  water  of  only  1^  feet  and  above  low  watt-T  of  about  33i 
feot-  It  was  built  with  ruference  to  light  traffic,  and  is  not  coDsiil- 
ered  sufficiently  strong  to  admit  the  passage  of  the  heaviest  engines  and 
tfiuns  in  general  use  on  other  roads.  It  is  a  total  barrier  at  all  stageft 
of  the  water  to  steamboats  of  the  usual  size  plying  ojMin  our  westeiD 
rivers. 

In  view  of  the  near  completion  of  the  Mussel  Shoals  t'anal,  and  Itt 
being  opened  to  navigation  witbiii  the  next  tweKo  months,  and  the  ia^ 
entane  of  the  commerce  of  the  Tennessee  consequent  upoo 
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tion  to  its  upper  tribataries,  it  would  appear  to  be  obligatory  in  the  in- 
terests of  navigation  that  this  Florence  bridge  be  abated^or  be  modified 
to  the  extent  of  the  removal  and  reconstruction  of  at  least  three  of  its 
piers.  The  new  piers  should  be  placed  parallel  with  the  current  of  the 
river,  and  the  distance  between  them,  owing  to  the  velocity  of  the  cur- 
rent, should  not  be  less  than  150  feet  in  the  clear,  the  middle  pier  of  the 
three  to  carry  a  turning  bridge. 

Information  has  reached  me  informally  that  commercial  interests  in 
that  region  will  soon  demand  a  bridge  adapted  to  heavier  traffic,  and 
pending  such  construction,  or  positive  action  looking  thereto,  I  urgently 
press  the  necessity  of  an  official  declaration  of  the  obstructive  character 
of  the  present  bridge  to  ^^  free  and  safe  navigation." 

In  this  connection,  reference  is  respectfully  made  to  tny  letter  of 
December  16, 1886,  to  the  President  etal  of  the  East  Tennessee,  Vir- 
ginia and  Oeorgia  Bailway  Company,  and  the  reply  thereto,  dated  Jan- 
nary  8, 1887.    (Appendixes  A  and  B.) 

(6)  The  bridge  of  the  Memphis  and  Charleston  Eailway  at  Decatur, 
Ala.,  is  idso  an  obstruction  to  the  present  and  prospective  commerce  of 
the  river.  It  consists  of  12  spans  of  about  154^  feet  average  available 
length;  it  has  the  narrowest  draw — 53^  feet — of  any  bridge  crossing  the 
Tennessee  or  Cumberland  rivers.  It  is  readily  seen  that  with  an  in- 
creased commerce,  and  increased  size  of  steamboats  plying  upon  the 
river,  that  the  draw-span  should  be  enlarged  to  not  less  than  150  feet 
in  the  clear.    In  this  connection  see  Appendixes  A  and  B. 

(c)  The  bridge  of  the  Kashville,  Chattanooga  and  Saint  Louis  Railway 
Company  at  Bridgeport,  Ala.,  is  an  obstruction  now  and  will  be  more 
so  in  the  future.  It  has  five  spans  of  an  average  length  of  about  140 
feet;  a  draw  of  only  65^  feet  in  width,  and  it  is  of  faulty  construction, 
so  as  to  present  a  constant  peril  to  life  and  property  even  to  the  small 
cn^  that  now  have  to  pass  it.  As  in  the  case  of  the  Decatur  bridge, 
and  for  the  same  reasons,  the  draw  should  be  enlarged  to  a  width  of  not 
less  than  150  feet  in  the  clear,  to  provide  even  the  present  commerce 
with  ^'  free  and  safe  navigation." 

In  this  connection  reference  is  made  to  my  letter  of  December  27, 
1886,  to  the  president  et  al.  of  the  Nashville,  Chattanooga  and  Saint 
Louis  Bailway  Company,  and  the  reply  thereto,  dated  January  19, 1887. 
(See  Appendixes  C  and  D.) 

{d)  The  bridg:e  at  Johnsonville,  Tenn.  (Nashville,  Chattanooga  and 
Saint  Louis  B^lway),  is  of  nine  spans,  each  of  about  164  feet  aver- 
age length,  having  a  dtaw  of  97  feet  width  (estimated).  This  bridge 
is  rend^ed  a  serious  obstruction  by  reason  of  its  faulty  construction. 
"The  river  is  undermining  its  draw-piers,  and  to  partially  prevent  this 
damage  the  company  has  deposited  large  masses  of  stone  in  the  water- 
way, thus  narrowing  the  channel  and  causing  the  formation  of  con- 
stantly enlarging  sand-bars  below  the  bridge. 

Navigation  reasonably  demands  that  this  obstructive  riprap  be  re- 
moved. The  piers,  in  my  judgment,  should  be  rebuilt,  and  the  draw 
widened  to  not  less  than  150  feet  in  the  clear,  the  interests  of  com- 
merce and  the  safety  of  life  and  property  afloat  requiring  it. 

On  December  27, 1886, 1  addressed  a  letter  to  the  Evansville,  Padu- 
cah  and  Tennessee  Biver  Packet  Company,  asking  for  information  per- 
taining to  the  present  condition,  &c.,  of  this  bridge.  (See  Appendix  E.) 
The  reply  thereto  forms  Appendix  F.  In  Appendix  C  inquiry  was  also 
made  of  the  Nashville,  Chattanooga  and  Saint  Louis  Bailway  Company, 
but  no  mention  was  made  of  this  bridge  in  their  reply.    (Appendix  D.) 

(e)  The  bridge  of  the  Chesapeake,  Ohio  and  Southwestern  Company, 
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at  Gilbertsville,  Ky.,  operated  by  the  Newport  Kews  and  Mississippi 
Valley  Compaoy,  is  a  very  serious  obstraction  to  '^  free  and  safe  naviga- 
tion." 

It  bas  nine  spans  of  about  150  feet  average  width,  anl  a  draw  of  odIj 
100  feet  width.  It  is  not  built  at  right  angles  to  the  current ;  the  upper 
rest-pier  is  actually  in  the  channel  used  by  boats,  and  the  lower  res^pie^ 
has  fallen  in. 

The  present  and  prospective  commerce  demands  that  the  piers  should 
be  rebuilt,  and  a  draw  of  not  less  than  150  feet  in  the  clear  should,  in 
my  opinion,  be  constructed  so  as  to  amply  provide  for  safely  navigat- 
ing the  Lower  Tennessee  River. 

In  this  connection  I  respectfully  refer  to  my  letter  totbeKewport 
News  and  Mississippi  Valley  Company,  dated  January  7, 1887,  and  the 
reply  thereto,  dated  January  12, 1887.    (Appendixes  G  and  H.) 

Also  to  the  statement  of  the  Evansville,  Paducah  and  Tennessee  Biver 
Packet  Company  in  reference  to  this  bridge.    (Appendix  F.) 

2.  The  Hiawassee  Eiver  is  spanned  at  Charleston,  Tenn.,  by  a  bridge 
of  the  East  Tennessee,  Virginia  and  Georgia  Bail  way ;  it  has  no  draw; 
has  three  spans  of  120  feet  width;  its  height  above  low  water  is  about 
36  feet.  There  has  been  no  serious  complaint  of  this  bridge  to  my 
knowledge,  but  the  fact  remains  that  when  the  river  is  at  a  good  boat- 
ing stage  only  the  smallest  class  of  steamboats  can  pass  under  it  A 
draw  will  become  a  necessity  when  the  commerce  of  the  river  is  still 
further  developed  by  the  improvements  begun  and  projected  above 
Charleston.    (See  Appendixes  A  and  B.) 

3.  The  bridges  herein  described  are  undoubtedly  obstructions  in  &ct, 
though  they  may  not  be  obstructions  in  law,  having  been  erected  under 
State  legislative  authority.  Congress  having  been  silent  in  the  matter; 
but  in  the  interests  of  the  commerce  and  navigation  of  the  present  and  of 
the  near  future  it  is  respectfully  submitted  that  the  modifications  herein 
suggested,  or  such  as  will  be  productive  of  like  results,  should  be  adopted 
and  enforced  by  the  declarative  action  of  Congress  assenting  thereto. 

4.  The  log  booms  formed  in  the  Upper  Cumberland  have  been  hereto- 
fore complained  of  by  raftsmen,  but  these  "structures^  are  not  deemed 
of  sufficient  importance  to  need  official  abatement  at  present;  at  least 
no  complaints  of  any  recent  date  have  been  received. 

Very  respectfully,  your  obedient  servant, 

J.  W.  Bablow, 


Brig.  Gen.  J.  0.  Duane, 

Chief  of  EngineerSj  J7.  B.  A* 


Lieut  CoL  ofEngineen. 


Appended  A« 

LETTER  OP  LIEUTKNANT-COLONEL  J.  W.  BARLOW,  CORPS  OF  XKGINESRS,  TO  THE  BABT 

tenkeisslie,  virglnia  and  georgia  railway  company. 

Engineer  Office,  United  States  Army, 

Chattanooga^  Tenn,,  December  16,  lS86b 

Gentlemen  :  In  \  iow  of  the  recent  national  legislation  bearing;  npon  the  eabject  of 
bridge  and  other  Rtnictures  that  **clo  or  will  interfere  with  free  and  safe  naviga- 
tion "  I  have  res])pctfully  to  call  yonr  attention  to  certain  bridges  nnder  your  control 
that  do  interfere  with  snch  navigation. 

(1)  TIio  hi  idi;e  over  the  Tennessee  River  at  Florence,  Ala.,  npon  the  Memphis  and 
Charlenton  Division  of  your  system,  is,  in  my  opinion  the  worst  of  the  obstmctioni 
npon  that  river,  and,  as  a  matter  of  fact,  presents  a  serious  barrier  to  narigation  ai 
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cafried  on  eyen  now  in  boats  that  ply  in  the  Tennessee  below  Florence  and  above 
Decatar,  and  fn  view  of  the  near  completion  of  the  Mnssel  Shoals  Canal  and  the  con- 
t  eqaent  increase  of  commerce,  calling  into  nse  npon  the  Tennessee  a  larger  class  of 
hteamboats,  this  bridge  will  then  form  an  absolnte  barrier  to  navigation. 

It  is  well  known  to  yoor  honorable  body  that  this  Florence  bridge  has  no  draw,  is 
very  low,  of  narrow  spans^  and  its  ^iers  located  withont  regard  to  khe  direction  of  the 
current,  which  is  very  strong,  and  is  structurally  slender  and  weak.  In  fact,  of  the 
bridges  that  cross  the  Tennessee  and  Cumberland  rivers  and  their  tributaries  it  has 
the  fiiortest  available  ^an  (100  feet)  and  the  least  height  above  the  high-water  sur- 
face, having  at  that  stage  only  1^  feet  and  above  the  low-water  surface  it  has  about 
33ifeet. 

(2)  The  bridge  at  Decatur,  Ala.,  crossing  the  same  river,  is  also  a  serious  obstruc- 
tion, having  a  very  narrow  araw— -53^  feet — the  narrowest  draw  in  any  bridge  cross- 
ins  the  Tennessee  or  Cumberland  rivers,  and  which  will,  in  all  probability,  be  prolific 
of  loss  and  damage  tathe  craft  seekingto  pass  through  its  piers. 

(3)  The  bridge  over  the  Hiawassee  Kiver  at  Charleston,  Tenu.,  has  no  draw,  has 
short  spans,  and  only  36  feet  above  the  low-water  surface.  '*  Free  and  safe  naviga- 
tion "  cannot  be  had  for  steamboats  under  these  conditions  when  the  river  is  at  a 
good  boating  stage. 

In  view  of  these  facta  it  is  readily  seen  that  the  Florence  bridge  should  be  pro- 
Tided  with  a  draw-span  of  suitable  dimensions  (I  suggest  150  feet)  or  be  abated,  and 
that  the  Decatur  bridge  should  be  modified  to  the  extent  of  constructing  a  draw  of 
sufficient  dimensions  to  render  the  passage  of  boats  safe  and  without  unusual  risk  to 
life  and  property,  and  that  a  draw  in  the  Charleston  bridge  is  desirable,  though  the 
amount  of  commerce  may  not  at  present  make  it  imperative. 

It  is  respectfully  desired  that  your  company  will  favor  me  with  an  early  reply,  em- 
bodying its  views  npon  this  mattor,  with  sucn  suggestions  as  may  be  deemed  perti- 
nent thereto,  and  if  any  action  has  been  taken,  or  is  likely  to  be  taken  in  the  near 
fatore,  having  in  view  the  modification  or  abatement  of  either  of  said  bridges,  that  I 
may  be  offici^ly  informed  of  said  facts,  so  that  I  may  be  enabled  to  give  tuem  ca^^e- 
fnl  consideration,  and  to  submit  **  all  information  attainable  "  with  my  report  to  the 
War  Department  npon  this  subject  of  obstructions  in  the  n  avigable  waters  of  the 
engineer  district  4n  my  charge. 

£i  this  connection  please  read  the  following  copy  of  "  orders": 

^Headquabters  Corps  of  Engiiteers, 

"  United  States  Army, 
**  Washington,  D.  C,  JSovember  30, 1886. 

"General  Orders,  ? 
"No.  7.  5 

"  The  attention  of  officers  of  the  Corps  of  Engineers  *  *  *  is  invited  to  the 
following  provision  contained  in  section  4  of  'An  act  making  appropriations  for  the 
construction,  repair,  and  preservation  of  certain  public  works  on  rivers  and  harbors, 
and  for  other  purpoeeiB,'  approved  August  5,  1886:    * 

"*Sec.4.  The  Secretary  of  War  shall  •  •  »  report  to  Congress  •  •  •  whether 
any  bridges,  causeways,  or  structures  now  erected  or  in  process  of  erection  do  or  will 
lateHere  with  free  and  safe  navigation.' 

"  Officers  and  agente  will  prepare  and  submit  to  this  office,  as  soon  as  practicable,  full 
and  detailed  reporte  covering  all  facte  within  tbeir  knowledge  and  all  information  at- 
tainable by  them,  that  the  Chief  of  Engineers  may  present  to  the  Secretary  of  War  the 
data  necessary  to  enable  him  to  comply  with  the  aoove-quotod  provision  of  the  river 
■nd  harbor  act  of  August  5, 1886. 

**  By  command  of  Brigadier-General  Duane : 

"John  M.  Wilson, 
"Xietti.  Col,  of  Engineers,  Colonel  U,  S.  Army,** 

I  am,  gentlemen,  very  respectfully,  your  obedient  servant, 

J.  W.  Barlow, 
Lieut,  Col,  of  Engineers, 
In  charge  of  Improvements  of  Tennessee  and  Cumberland  rivers,  fo. 

The  President,  Directors,  bt  al.. 

Of  the  EasiTrnnMstSf  Virginia  amd  Georgia  Bailway  Compamy. 

BNO  88 ^166 
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letter  of  the  vicb-president  of  the  east  tenne8sek,  virginia  and  oborgu 
eaii«road  company  to  lieutenant-colonel  j.  w.  barlow,  corps  of  snginssbs. 

East  Tennessee,  Virginia  and  Georgia  Railroad  Company, 

KnoxvUUy  Tenii.,  January  8,  1887. 

Dear  Sir  :  The  prebident  of  this  company  has  referred  to  me  your  commanication 
under  date  of  the  16th  nltimo,  calling  attention  to  the  fact  that  certain  bridges  on 
the  Memphis  and  Charleston  and  East  Tennessee,  Virginia  and  Georgia  railroads  in- 
terfere with  navigation.    Absence  has  prevented  an  earlier  reply. 

The  East  Tennessee,  Virginia  and  Georgia  Railway  Company  operates  the  Memphis 
and  Charleston  Railroad  as  lessee,  and  expenditures  for  tne  reconstruction  of  bridges 
can  only  be  made  by  authority  of  the  Memphis  and  Charleston  Railroad  Company. 
The  president  of  that  company,  with  whom  I  have  conferred  on  the  subject,  advises 
me  that  the  question  of  putting  a  draw  into  the  Florence  Bridge  was  up  for  consider- 
ation some  years  ago,  and  his  company  then  took  the  position  tnat  in  view  of  the  fact 
that  Florence  had  been  declared  by  statute  the  head  of  navigation  at  the  time  the 
company's  bridge  over  the  Tennessee  River  at  that  point  was  constructed,  any  changes 
necessary  on  account  of  the  extension  of  navigation  should  be  made  at  tne  expense  of 
the  Government  ont  of  the  fund  appropriated  for  the  improvement. 

Whether  or  not  this  i>osition  is  tenable  I  do  not  pretend  to  say ;  the  matter  has  been 
referred  to  the  le^al  department  of  the  company  for  advice. 

Upon  diligent  mqairy  I  have  learned  that  so  far  the  bridge  over  the  Tennessee  ' 
River  at  Decatur  has  not  proved  any  obstruction  to  navigation.    Whether  the  com- 
pletion of  the  river  improvements  wiU  make  such  changes  as  will  necessitate  the  sub- 
stitution of  a  wider  draw- bridge  remains  to  be  seen. 

In  regard  to  the  East  Tennessee,  Virginia  and  Georgia  Railway  Company's  bridge 
over  the  Hiawassee  River  I  will  say  that  the  commerce  above  tliat  bridge  is  so  veiy 
small,  and  not  likely  to  increase  in  the  near  future,  that  the  consideration  of  the 
question  of  putting  a  draw  in  that  bridge  can,  in  my  opinion,  be  deferred. 
Yours,  very  respectfully,  ,        • 

Henry  Fink, 
Fice-FresideiU. 

Lieut.  Col.  J.  W.  Barlow, 
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letter  of  lieutenant-colonel  J.  W.  barlow,  corps  of  engineers,  to  the  NASH- 
ville, chattanooga  and  saint  louis  railway  company. 

Engineer  Office,  U.  S.  Army, 
Chattanooga,  Tmn.,  Deoember  27, 188& 
GE^TLEMEN:  In  view  of  the  recent  national  legislation  bearing  upon  the  subject  of 
bridges  and  other  structures  that  "do,  or  will,  interfere  with  free  and  safe  navigation," 
I  have  to  respectfully  call  your  attention  to  certain  bridges  under  your  control  that 
do  interfere  with  such  navigation. 

(1)  The  bridge  over  the  Tennessee  River  at  Bridgeport^  Ala.,  la  now,  in  my  opinion, 
a  serious  obstruction,  aud  in  view  of  the  near  completion  of  the  Mussel  Shoals  Canil 
and  the  consequent  increase  of  commerce,  calling  into  use  upon  the  Ten^^esseo  Biver 
a  larger  class  of  steamboats,  this  bridge  will  then  form  an  obstacle  demanding  modi* 
ification. 

This  bridge,  as  your  honorable  body  well  knows,  is  of  short  spans  and  narrow dr»^ 
(65i  feet),  and  forming  by  its  faulty  construction  a  constant  peril  to  life  and  property 
seeking  to  poss  througli  it. 

(2)  The  bridge  at  Johnsonville,  Tenn.,  over  the  same  river,  is  also  a  very  Beriooj 
obstruction,  and  in  consequence  of  faulty  constraction,  caasing  the  underminini?^ 
the  draw-piers,  to  remedy  which  your  company  has  deposited  masses  of  stone,  tho* 
narrowing  and  obstructing  still  fnrther  the  already  too  narrow  channel. 

In  view  of  these  facts,  it  is  readily  seen  that  the  Bridgeport  Bridge  shoold  at  ^^ 
be  modified  to  the  extent  of  enlarging  the  draw  to  suitable  dimensions  (I  sogg®^'' 
160  feet),  and  that  the  Johnsonville  Bridge  should  have  its  draw-piers  rebuilt,  and  the 
draw  widened. 

It  is  respect  fully  desired  that  your  company  will  favor  me  with  an  early  reply^*"!' 
bodying  its  views  upon  this  matter,  with  such  saggesions  as  may  be  deemed  i^^^' 
nent  thereto,  and  if  any  action  has  been  taken  or  is  likely  to  be  taken  in  the  nctf 
fnture,  having  in  view  any  modification  of  either  of  said  bridges,  that  I  may  ^ 


■*f«l 
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officially  infonned  of  said  facts,  so  that  I  may  bo  enabled  to  give  them  careful  con- 
sideration, and  to  sabmit  **  all  information  attainable  "  with  my  report  to  the  War  De- 
partment ux>on  this  snbjeot  of  obstructions  in  the  navigable  waters  of  the  engineer 
district  in  my  charge. 

In  this  connection,  please  read  the  following  **  Orders  H' 

[Here follows  a  copy  of  Gtoneral  Order  No.  7,  which  may  be  fbnnd  in  Appendix  A.] 

I  am,  gentlemen,  Tery  respectfully,  your  obedient  servant, 

J.  W.  Barlow, 
lAeuU  Col,  of  Eng%neer$j 
In  charge  of  ImprovmnmU  of  Tennesaee  ana  Cwnberland. 

President,  Directors,  bt  al., 

Qf  the  NaehtfUlef  Chattanooga  and  Saint  Louie  Bailway, 


Appendix  D. 

XJBTTBR  of   the  president    of   the    NASHVILLE,   CHATTANOOGA    AND  SAINT  LOUIS 

railway  to  liex7tenant-g0l0nel  j.  w.  barlow,  corps  of  engineers. 

Nashville,  Chattanooga  and  Saint  Louis  Railway, 

Office  of  President  and  General  Manager, 

Naehinllef  Tenn.,  January  19,  1687. 

Dear  Sir  :  Referring  to  yours  of  December  27,  with  reference  to  our  bridges  over 
the  Tennessee  River  at  Bridgeport  and  Johnsonville,  would  respectfully  state  that  I 
am  at  a  loss  what  answer  to  give  in  regard  to  this  matter. 

The  Bridgeport  Bridge  was  constructed  in  1850,  under  an  act  of  tLto  Alabama  leg- 
islature. It  has  not  iuterferecl  with  the  navigation  of  the  river  for  a  period  of  thirty- 
five  years,  and  should  it  in  the  future  do  so,  owing  to  a  larger  class  of  boat«  that  may 
be  placed  upon  the  river  after  the  completion  of  the  improvements  at  Mussel  Shoals, 
whether  the  requisite  changes  should  be  made  by  this  company,  by  the  Government^ 
or 'by  both  jointly  I  am  nnable  to  say. 
Tours,  truly, 

J.  W.  THOMA3, 

FreeidenU 
CoL  J.  W.  Barlow. 

Vnitod  Statee  Engineer. 


Appendix  E. 

LBTTEtt  of  lieutenant-colonel  J.  W.  BARLOW,  CORPS  OF  ENGINEERS,  TO  THE 
SUPERINTENDENT  OF  THE  EYANSVILLE,  PADUCAH  AND  TENNESSEE  RIVER  PACKET 
OOMPANT. 

Engineer  Office,  U.  S.  Armt, 

Chattanooga^  Tenn,,  December  27, 1886. 

Dear  Sir:  In  October  1884,  yon  kindly  furnished  my  predecessor,  MaJ.  W.  R. 
King,  a  statement  showing  the  condition  of  the  bridges  over  the  Tennessee  River  at 
Oilbertsville  (Chesax>eake,  Ohio,  and  Southwestern  Railway),  and  at  JohuFonville 
(North  Carolina  ^nd  Saint  Louis  Railway),  in  regard  to  their  obstructing  the  channel 
«nd  imperiling  the  lives  and  property  of  those  navigating  aud  commercially  using 
the  Tennessee  River. 

Not  having  been  able  In  the  few  months  that  I  have  had  charge  of  the  improving 
of  the  Tennessee  River,  to  personally  inspect  the  bridges  and  the  Lower  Tennessee 
Siver  generally,  I  ask  you  to  be  kina  enough  to  furnish  me  a  statement  of  the  present 
YeUhtion  that  each  of  these  bridges  bears  to  commerce  and  navigation. 

As  your  boats  are  constantly  plying  upon  the  river,  there  is  no  person,  I  think, 
-who  can  give  me  more  trustworthy  information  than  yourself. 

An  early  reply  is  very  necessary,  as  I  am  required  to  report  on  the  matter  to  the 
War  Department  without  delay. 

Very  respectfully,  your  obedient  servant, 

J.  W.  Barlow, 
JAeut,  Col.  ofEngineere, 
jAMsa  Montgomery,  Esq., 

Superintendent  JSvaneville,  Paduedh  and  Tenneeeee  Biver  Packet  C'Ompany, 
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Appendix  F. 

LETTER  OF  THE  SUPERINTENDENT  OF  THE  EVAN6VILLB,  PADUCAH  AMD  TEMNS88XB 
RIVER  PACKET  COMPANY,  TO  |JEU TENANT-COLONEL  J.  WTBABLOW,  COBP8  OF  X2f- 
GINEERS. 

EVANSVILLE,  PaDUCAH  AND  TENNESSEE  RiVER  PACKET  COMPAKT, 

Bwinwille,  Indn^Janwur^  3,  1887. 

Mt  Dear  Sir:  Tonrs  27tli  ultimo  to  Mr.  James  Montgomery,  superintendent  Evant- 
ville,  Paducab  and  Tennessee  River  Packet  Company,  concerninc^  bridges  on  Tennes- 
see River,  has  been  referred  to  me,  as  I  have  succeeded  him  in  &e  office  of  superin- 
tendent. 

I  cannot  give  yon  exact  measurement,  d:,c.,  but  can  give  yon  a  general  idea  of  these 
bridges,  based  on  an  experience  of  eighteen  years  ooniinuoua  service  between  Paducah, 
Ky.,  and  Florence,  Ala. 

The  Chesapeake,  Ohio  and  Southwestern  Railroad  Bridge^  20  miles  above  Paducah, 
is  couRldered  very  dangerous  by  all  Tennessee  River  steamboatmen,  and  more  espe- 
cially in  high  water,  as  it  is  not  constructed  at  right  angles  with  the  current  of  the 
river. 

The  upper  rest-pier  is  almost  exactly  in  the  channel  that  a  boat  should  ran  in  oider 
to  keep  straight  with  the  current,  which  is  very  essential  to  safety.  I  berewiUi  in- 
close yon  a  drawing  *  that  wiU  give  you  a  bett^  idea  of  the  situation  than  I  can  de- 
scribe in  a  letter. 

The  Louisville  and  Nashville  Railroad  Bridge,  90  miles  above  Paducali,  is  not  all 
that  we  desire  in  the  way  of  construction,  though  it  is  so  much  better  than  the  Chesa- 
peake, Ohio  and  Southwestern,  and  also  the  Johnsonville  Bridge,  that  we  have  no 
special  complaint  to  make  concerning  it. 

The  Johnsonville  Bridge,  which  is  110  miles  above  Paducah,  is  the  most  difficult 
one  we  have  to  contend  with,  and  is  considered  dangerous  to  steamboats  both  ascend- 
.ing  and  descending  when  being  navigated  by  the  most  skillful  pilots,  either  in  day- 
time or  at  night,  on  account  of  the  short  span  and  a  large  gravel-bar,  which  has 
formed  only  a  short  distance  below  the  bridge.  I  also  inclose  a  drawing*  of  this 
bridge  and  bar,  which  is  not  according  to  exact  measurements,  but  it  is  in  the  main 
correct. 

The  bar  spoken  of  is  less  than  the  length  of  a  steamboat  below  the  end  of  the  draw 
when  the  draw  is  open  for  boats  to  pass.  In  cousequenoe  of  this  bar  a  pilot  has  to 
begin  to  make  a  turn  when  descending  while  the  boat  is  yet  between  the  piers,  and 
in  ascending  the  channel  is  so  narrow  and  crooked  it  is  impossible  to  get  a  straight 
run  between  the  piers. 

I  have  often  noticed  that  a  boat  34  feet  wide  with  a  coal-boat  20  feet  wide  in  tow, 
has  barely  room  to  pass  through  this  bridge.  Even  then  at  a  low  stage  of  water  the 
boat  will  rub  on  one  side  and  the  barge  on  the  other  against  the  riprap  which  has 
been  thrown  around  the  piers  in  order  to  support  them.  Some  years  ago  Major 
Willard,  who  was  then  in  charge  of  the  work  at  Mussel  Shoals,  made  a  trip  on  one  of 
our  boats,  and,  if  I  am  not  mistaken,  made  a  sketch  of  the  Johnsonville  Bridge  and 
the  bar  below  it.  If  1  am  correct  about  this  statement  concerning  M%jor  WiUard|i 
think  he  could  give  you  more  accurate  information  than  any  one  else. 

There  are  three  regular  weekly  boats  running  in  the  Ltower  Tennessee  all  theywr 
round,  and  a  considerable  portion  of  the  time  as  many  as  six,  in  addition  to  towl]K)ato 
that  often  make  trips  up  the  river  for  the  ])ur][>ose  of  bringing  out  barges  loaded  with 
staves,  lumber,  pig-iron,  tan-bark,  and  timber. 

Some  months  ago  we  furnished  your  oflice,  through  Messrs.  Fowler  &.  Co.,of  Padn- 
call,  with  an  approximate  statement  of  the  business  done  on  the  Tennessee  River  be- 
tween Paducah,  Ky.,  and  Florence,  Ala.  This  statement,  while  it  wjis  not  gotten  op 
from  actual  statistics  owing  to  the  fact  that  no  records  have  been  kept  of  thesmoont 
of  towing,  we  consider  it  as  near  accurate  as  it  could  have  been  made,  as  it  WMP'*' 
])ared  by  careful  and  experienced  men  who  have  been  connected  with  the  boaines* 
for  many  years.  If  you  now  have  this  statement  it  would  give  you  some  idea  of  ^^ 
importa?>r>o  of  the  commerce  on  the  Lower  Tennessee.  We  feel  a  great  interest  ^ 
these  m  wt^rs  and  will  cheerfully  give  you  all  the  information  we  can,  and  8taD*J 
ready  to  render  all  the  assistance  in  our  power  looking  to  the  permanent  improveffi^* 
of  this  important  stream. 

I  shall  endeavor  to  call  on  you  soon  if  you  so  desire,  in  order  that  these  mattersmfty 
be  fully  discussed. 

Yours  very  truly, 

R.  D.  Morrow, 

Col.  J.  W.  Barlow, 

Lieut.  Col,  of  Engineen, 

•  Omitted. 
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Appendix  G. 

lsttxb  of  ubdtbnant-colonbl  j.  w.  barlow,  cobps  of  enoinkbbs,  to  ybs  jok^' 

port  news  and  mississippi  valley  compant. 

t 

Engineer  Office,  U.  8.  Armt, 
Chattanooga,  Tenn.f  January  7,  1887. 

Gentlemen:  In  view  of  the  recent  national  legislation  bearing  upon  the  subject 
of  bridges  and  other  structures  that  *'do  or  will  interfere  with  f^ee  and  safe  nayi- 
gation,''  I  have  to  respectfully  call  your  attention  to  the  draw-bridge  crossing  the 
Tennessee  River  at  Gilbertsville,  Ky.,  forming  a  part  of  the  western  division  of  yoar 
system,  i.  e,  on  the  Chesapeake,  Ohio  and  Southwestern  Railway.  This  bridge  forms 
a  very  serious  obstruction  to  navigation  and  should  be  remedied  with  as  little  delay 
as  possible. 

Definite  and  well-sustained  complaints  have  been  made  to  my  predecessor,  MaJ. 
W.  R.  King,  and  more  recently  to  myself,  by  those  interested  in  the  commerce  and 
navigation  of  the  Tennessee,  extending  over  a  period  of  several  years,  against  that 
bridge  to  a  degree  that  implies  a  necessity  for  its  modification  or  abatement. 

The  obstruction  chiefly  consists  in  the  fact  that  it  is  not  constructed  at  right  angles 
with  the  current  of  the  river,  and  that  ito  lower  rest-pier  has  fallen  in,  and  "  the  upper 
rest-pier  is  inmost  exactly  in  the  channel  that  a  boat  should  run  in  order  to  keep 
straight  with  the  current,  which  is  essential  to  safety.^ 

In  view  of  these  facts  it  is  readily  seen  that  the  piers  should  be  rebuilt,  at  the  same 
time  securing  a  draw-span  of  not  less  than  1(>0  feet  in  the  clear. 

It  is  respectfully  desired  that  your  company  will  favor  me  with  an  early  reply,  em- 
bodying its  views  upon  this  matter,  with,  such  suggestions  as  may  be  deemed  pertinent 
thereto,  and  if  any  action  has  been  taken  or  is  likely  to  be  taken  in  the  near  futu  re  having 
in  view  any  modification  of  said  bridge,  that  I  may  be  informed  officially  of  that  fact 
so  that  I  may  be  enabled  to  give  it  careful  consideration  and  to  submit  **  all  informa- 
tion attainable"  with  my  report  to  the  War  Department  upon  this  subject  of  obstruc- 
tions in  the  navigable  waters  of  the  engineer  district  in  my  charge. 

In  this  connection  please  read  the  following  **  Orders." 

[Here  follows  a  copy  of  General  Orders  No.  7,  which  may  be  found  in  Appendix 

A.] 

•  •  •  •  #  •  • 

I  am,  gentlemen,  very  respectfully,  your  obedient  servant, 

J.  W.  Barlow, 
Lieut  Col.  of  Engineern, 
In  charge  of  Improvement  of  Tennessee  and  Cumberland  rivert, 

Presidbht,  Directors,  et  al., 

Newport  Newe  and  Miesiseippi  Valley  Company, 


Appendix  H. 

uettsb  of  the  president  of  the  newport  news  and  mississippi  valley  com- 
pany to  lieutenant-colonel  j.  w.  barlow,  corps  of  engineers. 

Newport  News  and  Mississippi  Valley  Company, 

New  York,  January  12,  1887. 

Dear  Sir:  I  have  to  acknowledge  receipt  of  your  letter  of  the  7th  instant,  calling 
ray  attention  to  a  provision  in  the  Army  regulations  requiring  yon  to  report  to  the 
Secretary  of  War  whether  any  bridges,  causeways,  or  structures  do,  or  will,  inter- 
fere with  the  free  and  safe  navigation,  and  pointing  out  that  there  is  a  liability  to  an 
obstruction  to  navigation  in  the  railroad  bridge  piers  at  Gilbertsville,  Ky. 

This  company  has  but  recently  taken  charge  of  the  division  of  road  extending  from 
Louisville  to  Momphis,  and  I  am  without  specific  information  in  regard  to  the  condi- 
tion of  this  bridge  and  the  piers.  I  have  requested  General  Echols,  the  vice-presi- 
dent, who  is  in  immediate  command,  however,  to  cause  an  examination  and  report 
to  be  made  to  me  as  to  the  present  dimensions  and  condition  of  thlit  structure,  so  as 
to  be  able  to  comply  with  the  reasonable  requirements  of  the  War  Department  as 
soon  as  the  seasons  and  elements  favor.  Wnen  I  obtain  the  views  of  the  resident 
engineer  I  may  have  some  plans  and  suggestions  to  submit  for  consideration  on  the 
subject  in  a  further  communication. 
Tours  very  lespeotfully, 

C.  .P.  HUNTINOTON, 

FreeidenU 
J.  W.  Barlow, 

IA§nL  CoL  ofEn^ineen. 
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LETTER  OF  LIEUTENANT-COLONEL  J.  W.  BARLOW,  CORPS  OF  ENGI- 
NEERS. 

Engineer  Office,  United  States  Army, 

Chattanooga^  Tenn.^  February  19, 1887. 

Sir  :  I  bare  the  honor  to  transmit  herewith  correspondence  received 
from  G.  P.  Huntington,  president  of  the  Newport  News  and  Mississippi 
Valley  Company,  dated  New  York,  JFebruary  7, 1887,  famishing  addi- 
tional information  pertaining  to  ^e  bridge  of  the  Chesapeake,  Ohio 
and  Southwestern  Bailway  over  the  Tennessee  Eiver  at  Gilbertsvilie 
(Eddy  ville),  Ky.,  and  request  that  this  communication  may  be  filed  as 
supplementary  to  my  report  of  January  26, 1887,  on  bridges  obstruct- 
ing navigation. 

The  interests  of  commerce  and  navigation  demand,  in  my  judgment, 
that  the  two  rest-piers  be  removed  at  once;  therefore  I  respectfully 
recommend  their  removal  under  the  provisions  of  the  act  of  July  5, 1884, 
section  8,  the  cost  being  estimated  as  within  the  $15,000  annual  limit. 

This  action  will  give  temporary,  but  not  full  relief,  for  the  necessity 
of  securing  a  wider  draw-span  would  still  remain  \  the  draw  should  be 
widened  to  not  less  than  150  feet  in  the  clear,  as  previously  recom- 
mended by  me. 

Very  respectfully,  your  obedient  servant, 

J.  W.  Barlow, 
Lieut.  Col.  of  Engineers. 

The  Chief  of  Engineers,  U.  S.  A. 


LETTER  OF  THE  PRESIDENT  OF  THE  NEWPORT  NEWS  AND  BOSSISSIPPI  VAIXET  COX- 

PANY. 

Newport  News  and  Mississippi  Yallet  Company^ 

New  York,  February  7,  1887. 

Dear  Sir  :  Referring  to  your  letter  of  the  7t1i  nltimo,  already  acknowledged,  I  have 
now  to  say,  in  further  response  tbisreto,  that  I  have  requested  Vice-President  Ecbola 
to  give  me  a  report  upon  the  condition  of  the  bridge  across  the  Tennessee  at  £ddy- 
vilie,  and  have  the  pleasure  to  inclose  copy  of  his  report  relative  thereto. 

It  will  be  seen  therefrom  that  the  chiei  engineer  does  not  regard  the  prepent  con- 
dition of  any  of  the  piers  as  being  an  obstruction  to  navigation,  bat  neverthelesa,  iC 
npon  an  inspection  and  maturer  judgment,  the  Secretary  of  War  is  of  the  cont 
opinion,  it  will  be  practicable  to  remove  the  lower  rest-pier. 
Respectfully  submitted| 

C  P.  Huntington, 

J.  W.  Barlow,  Esq., 

Lieut.  Col,  qf  EngineerB. 


letter  of  the  vice-president  of  the  NEWPORT  NEWS  AND  MISSISSIPPI  VAlJJ 

COMPANY. 

Newport  News  and  Mississippi  Valley  Company, 

Office  of  the  Third  Vice-President, 

Louisville,  Ky,,  February  2,  18^- 

My  Dear  Sir  :  On  the  12th  ultimo  you  wrote  to  me  inclosing  copy  of  a  letter  ^^^^ 
Mr.  J.  W.  Barlow,  lieutenant-colonel  of  Engineers,  United  States  Army,  in  ch*^^^ 
of  improvement  of  the  Tennessee  and  Cumberland  rivers,  calling  your  att«ntion^ 
what  he  thought  was  an  obstruction  of  navigation  by  oar  bridge-piers  in  the  Tennes*^ 
Biver. 
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I  have  referred  the  matter  to  our  engineera,  and  they  have  returned  to  me  a  tra 
oing*  showing  the  location  of  the  piers  at  oar  Tennessee  River  bridge,  whioh  tracing 
I  inclose  to  yon  herewith.    They  re]K>rt  that  there  are  clear  draw-spans  on  each  side 
of  the  round  pier  of  123  feet  eaon,  which  is  ample  for  larger  boats  than  are  ran  on  the 
Tennessee  River. 

The  bridge-piers  are  placed  so  nearly  parallel  with  the  carrent,  that  there  can  be 
no  reasonable  objection  on  that  score.  The  rest-pieoB,  however,  being  at  right  angles 
to  the  ilne  of  the  bridge,  might  be  objected  to  as  being  in  a  measure  in  me  way  of 
entering  the  drawHipans  with  the  current.  The  lower  rest-pier  has  fallen  down,  and 
I  do  not  think  it  is  in  the  way ;  bat  if  it  is,  what  is  left  of  it  can  be-  removed.  The 
npper  rest-pier  is  a  very  eood  thing  to  have,  though  not  a  necessity ;  and  if  the  Gov- 
ernment insists  upon  it,  uiis  pier  can  be  taken  down :  and  with  these  two  piers  oat 
of  the  way  no  reasonable  objection  can  be  found  to  tnis  bridge  by  the  river  interests. 

My  understanding  is  that  this  bridge  was  approved,  at  the  time  of  its  erection,  ]>y 

the  Government,  and  I  think  that  the  cost  of  any  change  which  they  may  now  insist 

upon  should  be  paid  by  the  Government ;  but  I  really  think  when  Colonel  Barlow 

comes  to  look  into  the  matter  further  he  will  be  satisfied  that  no  change  is  necessary. 

Tours,  very  truly, 

John  Echolb, 
ThM  Vtoe-President, 


report  of  major  amos  stioknby,  oorps  of  engineers. 

United  States  Engineer  Office, 

Lauisvillej  Ky.j  February  8, 1887. 

General  :  I  have  the  honor  to  submit  herewith  the  reports  of  my 
assistant,  Mr.  O.  L.  Petitdidler,  npon  the  bridges  across  the  navigable 
portions  of  the  Wabash  Eiver  and  White  Biver,  Indiana,  and  concur  in 
his  recommendations.  Of  the  twenty-two  bridges  across  the  Wabash, 
all  but  three  are  more  or  less  obstructions  to  the  free  and  safe  naviga- 
tion of  the  river  at  certain  stages  of  the  water.  In  the  present  condition 
of  the  navigation  interests,  however,  these  obstructions  are  not  of  so 
much  importance  as  they  might  become  after  a  thorough  improvement 
of  the  river.  On  the  White  Eiver  two  bridges  are  obstructions,  and 
the  one  near  Hazieton  should  certainly  be  changed,  if  the  improvement 
of  the  river  is  to  be  continued,  as  it  absolutely  stops  the  passage  of 
boats.t 

Thererare  no  other  known  obstructions,  caused  by  the  erection  of 
structures,  in  the  district  in  my  charge. 

Very  respectfully,  your  obedient  servant, 

Amos  Stickney, 
M(0or  of  Engineers. 

The  Chief  of  Engineers.  TJ.  S.  A. 


BXPOBT  OF  MR.  O.  L.  PIETITDIDIER^  ASSISTANT  BNOINKSB. 

LouisvuxB,  Kt.,  February  8, 1887. 

Major:  I  have  the  honor  to  submit  my  report  on  the  examination  of  Wabash 
River  bridges,  made  between  January  12  and  January  21,  1887. 

The  total  number  of  bridges  between  Lafayette  and  the  mouth  of  the  river  is  22, 
of  which  8  have  no  draw  and  are  total  obstructions  at  the  highest  stages  of  river, 
except  for  very  small  boats ;  11  are  provided  with  a  draw  but  no  guiding-dikes,  and 
are  only  partial  obstructions  ;  and  3  are  provided  with  both  draws  and  dikes,  and  are 
no  obs^otions. 


•  Omitted. 

tThe  two  bridges  on  White  River  above  referred  to  were  reported  to  the  Senate, 
and  report  printed  in  Senate  Ex.  D6o.  No.  12,  Forty-ninth  Congress,  arst  session, 
page  34. 


•-  C-tT''- 
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The  bridges  Laving  no  draw  and  which  are  total  obstmctiona  at  high  stagesi  are 
follows : 


Ko. 


2 
8 
4 


7 
8 


Kame. 


Brown  Street  Wagon 
Bridge. 


Main  Street  Wagon 

Bridge, 
Lake  Erie  and  Went- 

em  Kailroad  Bridge. 
Wabaf^h,  Saint  Lonis 

and  Pacific  Railroad 

Bridge. 

Chicago  and  Indiana 
Coal  Road  (formerly 
Chicago  and  Great 
Sontbera  Railroad) 
Bridge. 

Free  Wagon  Bridge, 
bnilt  by  adjoining 
conn  ties. 


Indiana.  Bloomington 
and  Western  Rail- 
road Bridge. 

Toledo,  Saint  Lonia 
and  Kannas  City 
(former!  .y  Colnmbua 
and  Saint  Lonia) 
Railroad  Bridge. 


LoeatioiL 


Lafayette,  Ind. 


Clearaiiee. 


Low  water.  High  water. 


...do  .••...... 

...do  .....■••. 

▲ttica,Ind ... 


...do 


do 


FL     In. 
34         6 


88        e 

84         0 

40         0 


CoTiiigtoD,Ind. 


Near  Lodi,  Ind.. 


86 


88 


83         6 

80         8 


8 


7 

8 

14 

10 


In. 

6 


0 
0 


Bemarkiw 


7 
4 


e 

8 


Formerly  proxided  witk  t 
dr:iw,  bnt  it  baa  been  re- 
moved eomo  fowteeo 
years  ago. 

No  draw. 

Bo. 

Han  nn  <^rpw,  bnt  is  roffi* 
ciently  high  to  acwmmo- 
date  prescLl  cceuaof  o»n- 
galiou. 

Haa  no  draw 


Tbia  is  a  new  bridne  jost 
completed  to  replace  for 
mei  bridge,  which  wi« 
blown  down  in  If  ay,  IM; 
no  draw,  i^ketcb  of  tUa 
bridge  ia  part  of  Uus  n- 
port. 

Ho  draw. 


Da 


NoTB.~No8. 2, 8, 4, 5, 7  reported  to  the  Senate  and  report  printed  in  Senate  Bx.Docl!ralS;Viity 
ninth  Congreaa,  first  seaaion,  page  83. 


The  clearance  or  clear  space  nnder  bridges,  assbown  in  the  above  table,  was  obtained 
when  the  stage  of  water  was  lower  than  at  previous  examinations,  and  it  is  belieted 
to  be  very  nearly  correct.  The  two  sets  of  figures  in  the  column  of  clearance,  refer,  the 
upper  one  to  the  clearance  at  low  water,  the  lower  one  to  the  clearance  at  highest 
water;  the  difference  in  height  between  highest  and  low  water  having  been  9t 
Bumed,  the  same  as  at  Terre  Haute,  viz,  26  feet.  Major  Miller,  in  hia  report  of  Sep* 
tember  30,  1884,  in  regard  to  the  bridges,  writes  as  follpwa : 

''These  bridges  require,  to  render  them  no  obstruction  to  free  navigation,  to ^ 
supplied  with  draw-spans  placed  over  the  channel,  having  a  width  in  the  dear  of  ^ 
least  60  feet,  arranged  to  be  manoDuvered  with  facility  and  rapidity  with  proper  giii«>^ 
dikes  or  guard  piers." 

The  radical  modifications  to  all  these  bridges  which  Mijor  Miller  recommends, 
to  me  to  be  beyond  the  requirements  of  present  or  future  navigation  on  the  river 
tween  Lafayette  and  Terre  Haute,  and  I  would  recommend  that  it  might  be  m^ 
optional  with  the  various  bridge  owners  as  to  whether  a  draw  and  guard  pier  shou^^ 
be  built,  or  their  bridges  raised  high  enough  to  obtain  a  clearance  between  bottom  C^ 
lower  chord  and  highest  water  mark  of  not  less  than  20  feet  or  more.  In  my  opinioc:^ 
high  bridges,  with  sach  a  clearance  as  Just  described,  would  be  mnch  leas  objectioi  ^ 
able  than  bridges  provided  with  draws,  which  are  generally  too  narrow  tolye 
through  without  some  danger  and  which  always  occasion  some  loss  of  time. 


Respectfully  submitted. 

Mi^.  Amos  Sticknet, 

Carpi  of  Engineert,  U.S.A» 


O.  Ij.  FSTiTDiDnau 
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report  of  major  james  o.  post,  corps  of  engineers. 

United  States  Engineer  Office, 

Cincinnati^  December  20, 1880. 

General  :  In  compliance  with  General  Orders  No.  7,  Headquarters 
Corps  of  Engineers,  United  States  Army,  Washingrton,  D.  C,  Novem- 
ber 30,  1886, 1  have  the  honor  to  sabmit  the  following  report,  upon  the 
bridges  and  other  structures,  now  erected  or  in  the  process  of  erection, 
that  do  or  will  interfere  with  free  and  safe  navigation  upon  the  rivers 
in  the  district  of  which  I  have  charge. 

In  my  previous  report  upon  this  subject,  dated  February  3, 1885,  and 
printed  in  Senate  Ex.  Doc.  No.  12,  Forty-ninth  Congress,  first  session,  a 
complete  list  of  the  obstructions,  of  the  nature  referred  to,  then  in  exist- 
ence was  given. 

•  •  •  •  •  •  • 

The  recommendations  heretofore  made  are  renewed. 

The  only  bridge  constructed  since  my  former:  report  is  over  the  Lit- 
tle Kanawha  Eiver,  at  Parkersburg,  between  the  Wood  County  Bridge 
and  the  mouth  of  the  river,  about  300  feet  from  the  latter.  The  pro- 
posed construction  of  this  bridge  was  mentioned  in  the  report  referred 
to,  and  it  was  recommended  that  on  account  of  the  importance  of  the 
month  of  this  river  as  an  ice-harbor  and  lauding  for  the  Ohio  River 
steamers,  that  its  dimensions  be  required  to  conform  to  the  law  regu- 
lating the  construction  of  bridges  across  the  Ohio  Biver  in  that  vicinity. 

Under  date  of  May  26, 1886,  another  report  upon  the  eflf«ect  of  the  con- 
struction of  this  bridge  as  then  proposed  upon  the  commerce  of  the  Ohio 
and  Little  Kanawha  rivers,  was  submitted  to  the  Chief  of  Engineers. 
The  piers  of  the  bridge  having  at  that  time  been  commenced,  it  was  sug- 
gested that  the  Ohio  Valley  Construction  Company,  engaged  in  building 
it,  be  enjoined  from  continuing  the  work  until  the  subject  could  be  more 
fiilly  considered. 

This  report  was  forwarded  to  the  Attorney-General  by  the  Secretary 
of  War.  No  further  action  being  taken,  the  construction  of  the  bridge 
was  continued,  and  it  has  since  been  nearly  completed.  The  distance 
between  the  center  of  the  piers  of  the  channel  span  as  they  stand  is 
300  feet.  This,  diminished  by  the  thickness  of  the  piers,  gives  a  dis- 
tance between  them  of  284  feet  6  inches  at  a  10-foot  stage.  They  are 
placed  oblique  to  the  thread  of  the  current,  which  further  diminishes 
this  distance  about  3  feet,  making  the  navigable  width  between  the 
piers,or  that  measured  in  a  direction  perpendicular  to  the  river,  281  feet, 
or  more  than  10  feet  less  than  the  distance  between  the  abutments  of 
the  Wood  County  Bridge,  also  reported  as  an  obstruction  to  navigation. 
The  clear  height  of  the  new  bridge  above  the  water  at  a  10  foot  stage 
is  50  feet  4  inches.  The  principal  objections  to  this  bridge  are  that  it 
destroys  a  former  landing  of  Ohio  Eiver  steamers,  and  prevents  the  use 
of  the  mouth  of  the  Little  Kanawha  Eiver  as  an  ice-harbor.  The  need  of 
places  along  the  Ohio  Eiver  where  steamers  can  remain  protected  from 
the  running  ice  is  so  seriously  felt  that  at  several  points  artificial  ice- 
harbors  have  been  built  by  the  Government,  and  the  construction  of 
others  is  contemplated. 

It  is  believed  changes  in  the  plan  of  this  bridge  could  have  been  made 
that  would  have  caused  it  to  be  much  less  of  an  obstruction  to  com- 
merce than  at  present,  and  have  added  but  a  small  additional  amount 
to  the  cost  of  building  it. 

Very  respectfully,  your  obedient  servant, 

Jas.  C.  Post^ 

Brig.  (Jen.  James  0.  Duane,  Major  o/  Eu9\tieenr%. 

Chief  of JEhigineers^  U.  8.  A. 
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bepobt  op  captain  chables  b.  l.  b.  datis,  corps  of  engufsess. 

United  States  Enoineeb  Office, 

Milwaukee'^  Wi%.j  December  13, 1886. 

Sib  :  In  accordaDce  with  General  Orders  No.  7,  Headquarters  Corpa 
of  Engineers,  United  States  Army,  Washington,  D.  C.^  November  30, 
1886, 1  have  the  honor  to  submit  the  following  report  npon  bridges, 
causeways,  or  structures,  now  erected  or  in  process  of  erection,  that  do 
or  will  interfere  with  free  and  safe  navigation  within  the  district  of  river 
and  harbor  work^  under  my  charge. 

The]county  of  Door,  State  of  Wisconsin,  granted  Leatham  and  Smith, 
of  Sturgeon  Bay,  Wis.,  a  charter  to  build  a  wagon  bridge  across  Stur- 
geon Bay,  upon  plans  to  be  approved  by  the  Secretary  of  War. 

These  plans  were  submitted  to  the  Secretary  of  War,  but  as  the  Stur- 
geon Bay  Canal  was  owned  by  a  private  corporation,  the  Secretoy 
decided  he  had  no  jurisdiction,  and  declined  to  take  any  action  or  to 
authorize  the  officers  bf  the  Corps  of  Engineers  to  take  any  action  in 
the  case.  , 

Messrs.  Leatham  and  Smith,!  am  informed,  then  found  out  unofficially 
the  usual  rules  governing  the  bridging  of  navigable  streams  in  the  United 
States,  changed  tbeir  drawings  to  correspond,  and  have  already  com- 
menced the  building  of  the  bridge. 

Very  respectfully,  your  obedient  servant, 

Chas.  E.  L.  6.  Davis, 

Captain  of  Engineen, 

The  Chief  of  Enoineebs,  U.  8.  A. 


BEPOBT  of  MAJOB  THOMAS  H.  HANDBUBT,  COBPS  OF  ENOINEEBS. 

United  States  Enoineeb  Office, 

ChicmgOy  IU.J  February  4, 1887. 

General  :  In  reply  to  your  telegram,  received  yesterday  p.  m.,  Itt 
regard  to  the  reports  on  bridges  required  by  General  Orders  No.  7,  Head- 
quarters Corps  of  Engineers,  November  30, 1886, 1  have  the  honor  to 
state  that  soon  after  assuming  charge  of  this  office  I  took  steps  to  col* 
lect  the  data  necessary  to  comply  with  this  order.    It  was  my  intentio'<^ 
to  submit  drawings  of  all  bridges  not  yet  reported  upon  over  stream^ 
in  my  charge,  similar  to  those  that  accompanied  my  report  upon  tb^^ 
same  subject,  dated  January  6, 1885,  at  the  time  I  was  temporarily  i^^ 
charge  of  this  office. 

The  data  for  these  are  usually  furnished  through  the  courtesy  of  th^^ 
owners  or  operators  of  the  bridges.  In  those  eases  where  I  have  made^ 
application  the  information  desired  has  been  very  slow  coming  in,  which  ^ 
accounts  for  my  present  delay  in  this  matter. 

There  are  but  two  streams  in  my  charge  that  are  crossed  by  bridges 
that  come  within  the  requirements  of  section  4,  river  and  harbor  act,  ap- 
proved August  5, 1886 — the  Calumet  Eiver  in  Illinois  and  Indiana,  and 
thelllinoisKiver. 

Since  the  date  of  the  last  report  on  these  above  mentioned,there  has  been 
added  to  the  CalumetEiver  the  reach  extending  from  the  *' Forks  to  one- 
half  mile  east  of  Uammond."  In  this  distance  the  river  is  crossed  by  five 
bridges — three  finished,  and  two  in  the  process  of  construction.  The  sit- 
uation between  the  mouth  of  the  river  and  the  Forks  is  substantially 
the  same  as  given  in  report  above  mentioned. 
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Of  the  five  bridges,  the  first  met  with  in  ascending  the  stream  is  at 
Bnrnham.  It  is  being  bailt  by  the  Pennsylvania  Company,  and  will  oon- 1 
form  to  the  river  in  its  improved  condition.  The  pivot  pier  and  abut- 
ments are  in  place,  and  the  snperstractore  is  being  erected.  The  first 
are  stone  resting  upon  pile  foundations ;  the  second  is  iron«  The  clear 
opening  for  the  passage  of  boats  will  be  about  70  feet.  This  bridge  is 
reasonably  well  located,  and  when  finished  will  offer  the  least  practica- 
ble obstruction  to  navigation.  About  2  miles  above  this  in  the  city  of 
Hammond,  Ind.,  three  railroad  bridgies  are  located  within  a  space  j>t 
about  350  feet 

(1)  The  Louisville,  New  Albany  and  Chicago,  with  a  clear  opening 
for  the  passage  of  vessels  of  about  50  feet, 

(2)  The  New  York,  Chicago  and  Saint  Louis,  with  about  the  same 
opening. 

'  (3)  The  Chicago  and  Atlantic,  with  two  clear  openings  of  about  60 
feet  each. 

The  first  and  second  of  these  bridges  materially  obstruct  navigation 
by  reason  of  their  narrow  draw  openings  and  the  obliquity  of  their  axes 
to  the  direction  of  the  channel.  The  last,  however,  is  well  locat^  with 
reference  to  the  direction  of  the  channel  and  has  draw-openings  that 
will  admit  of  the  easy  passage  of  ordinary  vessels.  After  passing  the 
laat  of  these  railroad  bridges  about  700  or  800  feet,  we  come  to  a  wagon 
bridge  belonging  to  the  city  of  Hammond.  The  old  wooden  structure 
that  occupied  tMs  site  for  some  years  is  at  present  being  replaced  by  a 
new  iron  one. 

The  location  is  good  with  reference  to  the  direction  of  the  channel, 
but  the  draw  openings  provided  being  only  39  feet,  it  will  be  a  great 
obstruction  to  navigation. 

As  soon  as  the  river  traffic  in  this  locality  increases  to  any  coni^der- 
able  extent,  as  it  is  certain  to  do  at  an  early  date,  it  will  be  found  that 
all  of  these  bridges  are  much  too  low.  As  they  are  now,  for  every  tug 
that  passes,  the  draws  must  be  opened. 

We  have  the  data  on  hand  for  making  the  drawings  of  four  of  these 
bridges,  and  hope  soon  to  obtain  that  for  the  fifth. 

They  are  now  well  under  way  and  will  be  forwarded  with  a  more  de- 
tailed report  as  soon  as  completed. 

With  regard  to  the  bridges  over  that  portion  of  the  Illinois  River 
(from  Copperas  Creek  to  the  mouth)  on  which  the  United  States  Gov- 
ernment is  carrying  on  works  of  improvement,  their  status  is  essentially 
the  same  as  when  reported  upon  January  6,  1885. 

The  Chicago  and  Alton  Bailway  Company  have  constructed  aids  to 
navigation  at  their  bridge  at  Grand  Pass,  which  are  in  accordance  with 
the  suggestions  of  the  steamboat  men,  and  are  deemed  to  be  sufiicient 
for  the  present  needs  of  the  river  commerce. 

Some  correspondence  has  taken  place  with  the  owners  and  controllers 
of  the  other  bridges  over  this  reach  of  the  river  with  regard  to  aids  re- 
quired in  order  to  facilitate  the  passage  of  river  crafts  through  their 
draw  openings,  and  it  is  believed  that  these  will  be  constructed  in  time 
to  benefit  commerce  during  the  coming  season. 

From  Copperas  Creek  to  the  junction  of  the  the  Illinois  and  Michigan 
Canal  at  La  Salle  the  slackwater  improvements  on  the  Illinois  River 
are  owned  and  controlled  by  the  State  of  Illinois,  (3ver  this  reach  of 
the  river  there  are  four  railroad  bridges,  including  one  at  Lacon,  pro- 
posed, and  four  wagon  bridges.    These  have  not  yet  been  reported  upon. 

Under  date  of  March  31, 1886, 1  wa^  instructed  by  the  Chief  of  En- 
gineers to  prepare  and  transmit  to  his  office  at  an  eax\^  Ol^i^  «b  \£k^^  ^V 
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tbe  Illinois  Eiver  from  the  junction  of  the  Dlinois  and  Micliigan  Canal 
to  its  mouth,  showing  the  location  of  the  bridges  on  tbe  river,  together 
with  skeleton  sections  of  each  after  the  manner  adopted  in  the  maps 
attached  to  General  Warren's  report  of  1878. 

On  April  7, 188G,  I  submitted  a  project  for  carrying  ont  these  instruc- 
tions. Under  date  of  April  10, 1886, 1  was  informed  that  "  in  view  of 
your  report  of  the  expense  of  procuring  the  information  desired  and  of 
the  delay  attendant  upon  awaiting  for  a  fall  in  the  river  to  make  the 
necessary  examinations,  the  above  mentioned  instructions  are  for  ^e 
present  recalled.'' 

Since  this  time  nothing  more  has  been  done  in  this  matter. 

It  has  been  my  intention  to  refer  to  it  again  and  ask  that  the  origi- 
nal instructions  be  renewed  in  order  that  they  might  be  carried  oat 
during  the  coming  summer  and  fall  as  favorable  opportunity  offered. 
There  is  no  doubt  but  our  information  concerning  the  bridges  over  the 
Illinois  River  is  very  incomplete,  especially  in  view  of  the  important 
bearing  that  these  will  have  upon  the  navigation  of  the  river  when  it 
becomes  a  highway  for  vessels  passing  from  Lake  Michigan  to  the  Mis- 
sissippi River. 

I  will  also  invite  attention  to  the  fact  that  there  are  three  railroad, 
seven  wagon  road,  and  one  aqueduct  bridges  over  the  Illinois  and 
Des  Plaiues  rivers,  between  the  the  mouth  of  the  canal  and  Joliet, 
that  will  have  to  receive  consideration  whenever  the  upi>^r  part  of  the 
river  is  to  be  made  navigable. 

Very  respectfully,  your  obedient  servant, 

Thos.  H.  Handbqry, 

Major  J  Corps  of  Engineert. 

Brig.  Gen.  J.  C.  DuANE^ 

Chief  of  Engineers^  U.  8.  At 


eeport  of  majoe  mtlton  b.  adahs,  oobps  op  £nain£eb& 

United  States  Engineer  Office, 

Burlington^  Vt.y  Decemher  14, 1886.        i 
General:  In  compliance  with  General  Orders  No.  7,  Headquarters      ! 
Corps  of  Engineers,  Washington,  D.  0.,  November  30,  1886, 1  havetlie 
honor  to  report  there  is  one  case  in  this  district  in  which  a  bridge  ia* 
terferes  with  free  and  safe  navigation,  being  that  of  the  Lamoille  Val- 
ley Extension  Railroad  in  its  crossing  of  Missisquoy  Bay. 

At  least  one  accident  has  been  reported  to  me  as  having  occurred  ^ 
this  bridge,  due  to  the  narrowness  of  the  draw,  which,  with  projectio^ 
tbat  exist  below  water-level,  affords  a  clear  opening  of  only  some  ^^ 
feet  and  renders  a  passage  through  the  draw  somewhat  difficult  ai^ 
danijerous.  -- 

Tiiis  bridge  is  not  now  in  use,  never  was  much  more  than  mere^^ 
placed  in  operation,  and  is  not  likely  to  be  used  in  the  near  future ;  a- 
considerations  would  therefore  seem   to  render  it  unwise  to  allow  sucl 
an  obstacle  to  free  navigation  to  remain. 

Very  respectfully,  your  obedient  servant, 

M.  B.  Adaks, 
Major  of  Engineers. 
The  Chief  of  Engineers,  U.  S.  A. 
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report  of  oaptain  a.  h.  patson,  oorps  of  engineers. 

Unitep  States  Engineer  Office, 

San  Francisco  J  CaL,  December  23,  1886. 

Sir  :  In  compliauce  with  the  instructions  in  General  Orders  No.  7, 
dated  Headquarters  Corps  of  Engineers,  Washington,  D.  0.,  November 
30, 1886, 1  have  the  honor  to  report  as  follows :  Concerning  bridges  in 
the  district  under  my  charge,  in  my  opinion  there  is  no  reasonable 
ground  for  complaint  against  any  of  the  existing  bridges,  nor  have  any 
such  complaints  been  made  by  the  navigation  interests  save  in  the  cane 
of  the  bridge  across  the  Sacramento  Eiver  at  Butte  Cit^,  now  under 
construction,  but  nearly  completed.  Under  date  of  June  18, 1886,  I 
wrote  to  the  Department  about  this  bridge,  which  had  not  then  been 
begun,  and  inclosed  a  copy  of  a  letter  which  I  had  received  on  the  sub- 
ject from  the  President  of  the  Sacramento  Transportation  Company.  1 
quote  from  my  letter  as  follows : 

MjT  own  knowledge  of  the  oironmstances  and  locality  oonyince  me  that  the  bridge, 
if  built  in  this  part  of  the  river,  will  be  a  serions  obstacle  to  navigation,  if  it  does  not 
entirely  prevent  it  at  certain  seasons  of  the  year. 

There  is  abreast  of  Butte  Cit^  a  straight  reach  of  river  less  than  300  feet  wide  be- 
tween i>ermanent  banks,  in  which  the  current  at  high  water  is  so  swift  that  an  empty 
barge  cannot  be  towed  up  in  midstream  by  existing  steamers.  As  the  water  is  deep 
enough  at  all  stages,  this  objection  might  be  met  hy  a  draw-span  next  the  bank  on 
the  Butte  City  side,  but  this  even,  if  there  was  any  wav  of  forcing  it,  would  not  remedy 
the  great  danger  to  which  descending  boats  with  loads  will  be  exposed. 

A  Doat  commg  down-stream  at  high  water  with  a  loaded  barge,  on  account  of  the 
narrowness  of  stream  and  swift  current,  could  not  round  to  between  the  bend  above 
and  the  bridge  to  drop  the  barge  through  from  above,  and  could  not  tow  through 
without  great  risk. 

I  may  add  that  my  opinion  about  this  bridge,  as  above  expressed,  re- 
mains unchanged,  as  does  that  of  Captain  Dwyer,  President  of  the  Sac- 
ramento Transportation  Company,  who  may  be  considered  as  fully 
representing  the  navigation  interests  on  the  Sacramento  Biver. 
Very  respectfully,  your  obedient  servant, 

A.  H.  Payson, 
Captain  of  Engineers. 
Ohiep  op  Engineees,  U.  S.  A. 


bepoet  of  oaptain  ohaeles  f.  povitbll,  goeps  of  engineers. 

United  States  Engineer  Office, 

Portland^  Oreg.j  January  7, 1887. 

SiB:  I  have  the  honor  to  make  tbe  following  report  concerning  cer- 
tain structures  now  erected  or  in  process  of  erection  which  interfere, 
or  will  interfere,  with  free  and  safe  navigation : 

POUND-NETS,  FISH-TBAPS,  AND  FISH- WHEELS. 

The  former  of  these  structures  are  extensively  used  near  the  mouth 
of  the  Columbia  Eiver,  and  the  fish-wheels  in  the  river  next  below  the 
Cascades  Canal.  Fish-traps  are  coming  into  use  on  the  bays  and  lower 
parts  of  streams  of  tbe  Oregon  and  Washington  coasts. 

The  pounds  and  traps  and  their  effect  on  navigation  have  been  de- 
scribed in  special  reports  and  in  my  report  of  December  12,  1884,  re- 
quired by  Department  letter,  for  compliance  with  a  provision  of  th0 
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river  and  harbor  act  of  July  5, 1884,  concerning  structares  interfering 
with  navigation. 

The  fish  traps  and  pound?  in  a  lesser  degree  generally  cause  shoal- 
ing. The  traps  are,  in  effect,  permeable  dO^es,  which  check  the  car- 
rent  and  cause  more  or  less  of  a  fill.  They  contract  the  wat«r-way  and 
deflect  the  current,  on  account  of  the  obstacle  to  the  flow  which  they 
form  in  themselves  and  from  the  fills  made  by  them. 

Wherever  the  channel  is  good  enongh  this  contraction  or  deflection 
is  nnnecessary  and  is  apt  to  be  injurious  to  the  channel,  and  there- 
fore obstructive  to  navigation.  The  traps  are  also  obstructions  in  an- 
other view,  and  that  is,  that  a  vessel  may  in  darkness  or  fog  run  into 
the  trap  and  suffer  damage,  be  delayed,  or  be  thrown  out  of  her  com- 
pass course. 

On  the  other  hand,  where  the  channel  is  not  good,  fish-traps  may  be 
arranged  to  improve  it,  and  at  such  places  be,  on  the  whole,  a  benefit  to 
navigation. 

The  location  of  fish-traps  and  similar  structures,  consequently,  ought 
to  be  regulated  for  the  protection  and  amelioration  of  navigable  waters, 
and  preferably  by  the  War  Department,  which  is  charged  with  the  ex- 
ecution and  maintenance  of  works  for  the  objects  named,  and  which  has 
agents  in  direct  supervision  of  such  works. 

No  authority  is  exercised  or  delegated  by  Oregon  or  Washington 
Territory  in  locating  or  limiting  fish  pounds,  traps,  or  wheels.  Existing 
laws  concern  size  of  openings  and  times  of  use  of  traps.  Structcires 
named  are  built  as  a  right  of  the  land-owner,  the  same  as  a  public 
wharf  or  landing  pier  would  be. 

The  waters  are  public  property.  Bridges  and  the  location  of  wharves 
generally  are  regulated,  but  they  are  for  use  of  the  public,  while  fish- 
traps,  of  which  fiiih-pouuds  are  one  kind,  and  fish-wheels  are  wholly  pri- 
vate. 

Some  of  the  Cascades  fish-wheels  are  permanent  structures  of  cribs 
and  rough  stone  walls ;  others  are  floating. 

They  are  generally  located  on  the  low  sharp  points  which  help  to 
form  the  rapids,  and  all  of  them  have  runs  or  chutes  and  sometimes 
wings  partly  made  by  building  walls  of  rip-rap  in  the  river  bed. 

The  fish-wheel  structures  decrease  the  river  cross-sections,  and,  con- 
sequently injuriously  aftect  the  current  at  the  rapids,  although  not  to 
a  large  degree.  The  removal  of  the  fish-trap  structures  from  along  the 
channel  shores  will  be  advisable  when  this  part  of  the  river  becomes 
navigated,  and  be  necessary  when  the  work  of  a  radical  open-river  im* 
provement  is  undertaken,  as  contemplated  by  the  Cascades  Canal  pro- 
ject 

LOG-BOOMS  IN  NAVIGABLE  WATERS. 

Besides  the  instances  of  obstructive  log-booms  of  this  district,  named 
in  my  report  of  December,  1884,  the  following  have  since  been  noticed 
or  reported: 

A  boom  at  Coquille  City,  Oreg.,  extends  half  a  mile  up-stream  fol- 
lowing the  shore.  The  opposite  bank  is  fairly  well  protected  by  natural 
plantations;  but  an  erosion  there  is  plain,  and  one  probably  caused  by 
the  channel  contraction  made  by  the  boom  and  large  logs  held  in  it 

A  boom  about  2  miles  above  Parkersburg,  also  on  the  Coquille  Kiver, 
is  in  deep  water,  and  occupies  about  one-quarter  of  the  river's  width 
where  that  is  somewhat  narrow. 

There  is  a  boom  of  logs  moored  close  to  the  channel  at  the  moath 
of  the  ^Nootsack  Eiver,  Bellingham  Bay,  Washington  Territory.   This 
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boom  is  pivoted  at  one  end,  and  at  times  swings  across  the  channel. 
It  is  also  reported  that  this  boom  has  caused,  and  will  continue  to  cause, 
a  shoal  at  that  place. 

BBIDaES  AND  BULKHEAD  AT  WATEBS  OF  YAQUINA  BAT,  OBEGK)N. 

The  railroad  bridges  and  trestles  and  county  bridge  at  Yaquina  Bay, 
named  in  my  report  for  December,  1884,  remain  without  change. 

The  Oregon  Development  Company,  singly  or  in  connection  with  the 
railroad  company,  is  building  a  crib- work  bulkhead  along  the  channel 
edge  at  Yaquina  Oity,  the  terminus  of  the  Coast  and  Willamette  Val- 
ley Bailway,  and  filling  behind  the  bulkhead  with  earth  and  stone  from 
adj£(fCent  bluffs. 

The  location  and  the  bulkhead,  now  about  constructed,  are  shown  on 
the  accompanying  sketch.*  The  injury  to  navigation  due  to  this  bulk- 
head is  inappreciable,  and  perhaps  none  exists  whatever.  It  is  under- 
stood that  the  bulkhead  is  to  be  extended  along  the  channel  edge  in 
front  of  the  tide  flat  between  Yaquina  City  and  Newport.  The  channel 
edge  is  close  to  the  low- water  line. 

A  filling  of  this  tide  flat  would  appreciably  curtail  the  tidal  prism  of 
the  bay  and  be  prejudicial  to  the  improvement  at  its  entrance. 

If  the  bulkhead  were  placed  at  about  the  half-tide  line,  and  the  bot- 
tom from  there  to  the  channel  dredged,  deep  water  for  landing- wharves 
would  be  obtained  and  the  encroachment  of  the  tidal  prism  by  the  fill- 
ing compensated  for. 

The  railway  company  claim  a  grant  from  the  State  of  actual  owner- 
ship of  the  tide  flat  referred  to  and  other  tide  flats. 
Very  respectfully,  your  obedient  servant, 

Chas.  F.  Powell, 
Captain  of  Engineers, 

The  Chief  of  ENamsEBS,  U.  S.  A. 


LETTER  OF  THE  SEOBETABY  OF  WAR. 

Wab  DbpaetAent, 
Washington  Oity^  December  10, 1887. 

The  Secretary  of  War  has  the  honor  to  transmit  to  the  House  of  Rep- 
resentatives a  letter  of  the  8th  instant  from  the  Chief  of  Engineers, 
together  with  copies  of  reports  of  of&cers  in  charge  of  river  and  harbor 
districts,  received  since  February  21, 1887,  and  made  to  meet  the  re- 
quirements of  section  4  of  the  river  and  harbor  act  of  August  5, 1886, 
requiring  that  report  be  made  to  Congress  whether  any  bridges,  cause- 
ways, or  structures  of  any  kind  now  erected,  or  in  process  of  erection, 
do  or  will  interfere  with  free  and  safe  navigation. 

WilllSlM  O.  Endioott, 

Secretary  of  War. 

The  Speakeb  of  the  House  of  Bepeesentatives. 


Office  of  the  Chief  of  Engineers, 

UiaTED  States  Army, 
Washington^  D.  0.,  December  8, 1887. 

Sib  :  I  had  the  honor  to  submit,  21st  February  last,  a  communication 
containing  reports  firom  officers  in  charge  of  river  and  harbor  districts, 
made,  under  orders  firom  this  office,  to  comply  with  a  provision  of  sec- 
tion 4  of  the  river  and  harbor  act  of  August  5, 1886,  requiring  that  re- 

•Omitted. 
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port  be  made  to  Congress  whether  any  bridges,  causeways,  or  stractnies 
of  any  kind,  now  erected  or  in  process  of  erection,  daor  will  interfere 
with  Iree  and  safe  navigation.  This  was  transmitted  to  the  8enateby 
the  War  Department,  February  24, 1887,  and  printed  as  Senate  Ex.  Doc* 
No.  105  of  the  hist  session  of  Congress. 

Tlie  instances  of  interference  therein  enumerated  were  sucli  as  had 
not  been  included  in  a  previous  report  from  this  oflice,  made  to  comply 
with  similar  provision  of  the  river  and  harbor  act  of  July  5,  1884,  trans- 
mitted to  the  Senate  December  18, 1885,  and  printed  as  Senate  Ex.  Doc 
No.  12,  Forty-ninth  Congress,  first  session. 

In  further  compliance  with  the  act  of  August  6,  1886,  I  now  have 
the  honor  to  submit  herewith  reports  received  since  my  eommunicatioQ 
of  Februnry  L*l,  1887,  of  instances  of  interference  with  free  and  safe 
navigation  by  bridges  and  other  structures,  additional,  with  few  ex- 
ceptions, to  those  previously  reported. 

Very  respectfully,  your  obedient  servant, 

J.  C.  DUAWE, 

Brig.  Oen.y  Chief  of  JEngineers. 

Hon.  William  C.  Endicott, 

Secretary  of  War. 


report  of  major  jabed  a.  smith,  corps  of  enainebbs. 

United  States  Engineer  Office, 

Portland,  Me.,  June  21, 1887. 

Sir:  In  compliance  with  instructions  in  General  Orders,  No.  7,  from 
Headquarters  Corps  of  Engineers,  dated  June  2, 1887, 1  have  the  honor 
to  submit  the  following  report: 

Regarding  the  railroad  and  highway  bridge  between  Portsmouth, N. 
H.,  and  Kittery,  Me.,  my  annual  report  for  Cocheco  River,  New  Hamp- 
shire, for  liscal  year  ending  June  30, 1886,  contained  the  following  par- 
agraph : 

Tlie  bridge  across  the  Piscataqua  River,  near  Portsmouth  Harbor,  has  its  draw 
very  narrow  and  badly  arranged,  so  that  it  is  generally  a  very  uiconvenient,  slow,  and 
tedious  jnocess  to  pass  vessels  tbrongh.  In  passing  throngh  the  draw  with  the  tide 
it  is  generally  necessary  to  moor  the  vessel  and  allow  it  to  drop  through  the  narrow 
space  stem  ioremost,  requiring  great  pains  to  accomplish  it  without  injury. 

Across  the  channel  leading  to  the  Back  Cove  in  Portland  Barbor, 
Maine,  are  two  bridges.  The  first  bridge  is  that  of  the  Grand  Trunk 
Kail  way,  which  has  a  draw  giving  a  clear  opening  of  only  about  40  feet, 
and  is  inconveniently  arranged  for  enabling  vessels  to  pass. 

The  second  bridge  is  known  as  Tukey's  Bridge,  and  is  used  for  a  com- 
luon  highway ;  the  draw  is  no  wider  than  that  of  the  railway  bridge, 
and  owing  to  the  narrow  channel  and  lack  of  suitable  gqard-piers  it  is 
a  diflicult  and  tedious  operation  to  pass  vessels  through  the  draw,  so 
that  it  forms  a  serious  obstruction  to  the  navigation  of  that  channel. 

My  report  of  a  preliminary  examination  on  the  Kennebec  Eiver, 
Maine,  submitted  December  27,  188G,  contained  the  following  par*' 
graphs : 

The  draw  of  the  bridge  from  Gardiner  to  Pittston  is  diflScult  and  somewhat  d^' 
gerous  to  pass,  owing  to  the  lack  of  suitable  piers  as  gaides  to  the  current  and  guaruj 
for  the  passinp^  vessel.  I  give  this  upon  the  statement  of  pilots  and  others,  withoo* 
personal  knowledge  obtained  from  observation. 

The  bridge  seems  to  have  bad  an  eft'ect  in  fomung  a  shoal  in  firont  of  the  ^^•'TJJ 
immediately  above,  and  the  sboal  has  extended  downward  until  it  has  injured  w» 
channel  through  the  draw ;  opposite  the  railroad  wharf  the  shallow  water  c«o*i 
great  inconvenience  and  expense  in  getting  vessels  to  and  from  the  landing. 
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Beferring  to  the  injuries  eaased  by  a  fresbet  in  1870,  the  same  report 
says:     ^ 

The  same  fresbet  carried  away  the  toll-bridge  at  Hallowelly  leaving  the  piers  in  the 
river.  The  remains  of  the  bridge  piers  are  now  submerged  at  high  water  and  form 
li  dangerous  obstacle  on  which  many  vessels  have  been  injured. 

I  am  informed  that  a  railroad  bridge  has  been  constr acted  across  the 
navigable  portion  of  the  York  Eiver,  Maine,  for  the  improvement  of 
which  an  appropriation  was  made  by  Congress,  August  5,  1886.  So 
far  as  I  am  aware,  no  authority  has  been  obtained  from  Congress  for 
constructing  the  bridge  mentioned,  and  it  is  therefore  not  known  how 
far  it  may  cause  obstruction. 

The  points  mentioned  cover  all  that  are  known  to  exist  within  the 
limits  of  works  in  charge  of  this  ofiSce. 

Very  respectluUy,  your  obedient  servant, 

Jabed  a.  Smith, 
Major  of  Engineers. 
The  Chief  of  Engineers,  U.  S.  A. 


bepobt  of  majoe  william  k.  livermobe,  cobps  of  engineers. 

Engineer  Office,  United  States  Abmy, 

Newport^  R.  J.,  November  4, 1887. 

SiB :  Referring  to  General  Orders,  No.  7,  Headquarters  Corps  of  En- 
gineers, current  series,  respecting  the  interference  with  free  and  safe 
navigation  by  bridges,  causeways,  and  other  structures,  I  have  the 
honor  to  state  that  complaint  has  been  made  of  the  bridge  of  the  Bos- 
ton and  Providence  Eailroad  Company,  which  crosses  the  Pawtucket 
(Seekonk)  River,  Rhode  Island,  near  its  mo&th,  between  the  city  of 
Providence  and  East  Providence,  and  of  the  Old  Colony  Railroad  Bridge 
over  the  Taunton  River  between  Somerset  and  Fall  River,  Mass. 

PAWTUCKET  BIVEB  BBIDGE. 

About  500  feet  above  this,  bridge  is  a  highway  bridge  connecting 
Providence  and  East  Providence,  which  was  erected  in  lieu  of  the  old 
Washington  Bridge,  which  was  about  250  feet  above  the  railroad  bridge 
and  has  been  removed.  ^ 

I  quote  the  following  description  of  the  railroad  bridge,  and  of  the 
difficulties  experienced  in  passing  through  it  and  the  old  Washington 
Bridge,  from  the  annual  report  of  the  late  General  Warren  for  1874 : 

The  aot  aathoriziDg  the  constmction  of  the  present  bridge,  built  in  1867-^68,  passed 
the  general  assembly  in  1866.  This  act  provided  that  the  draw  of  the  bridge  should 
be  at  least  60  feet  in  width,  and  that  the  proposed  bridge  and  draw  should  bo  located 
in  a  manner  satisfactory  to  Bobert  Sherman,  esc^.,  of  Pawtucket.  The  first  condition 
has  been  carried  oat ;  as  to  the  latter,  I  am  not  informed. 

This  bridge  i8396ifeet  long,  divided  into  three  spans  and  a  draw.  Commencing  on 
the  west  side  there  is  first  a  span  of  113  feet ;  next  one  of  108^  feet;  next  is  the  draw, 
154  feet,  with  openings  of  60  ieet  in  the  clear ;  and  last,  a  short  span  of  20f  feet,  one 
end  of  which  rests  on  a  stone  pier,  the  only, one  in  the  bridge,  the  other  end  resting 
on  the  abutment.    The  superstructure  is  a  Howe  truss. 

•  •  •  •    •  •  «  • 

To  facilitate  the  passage  of  vessels  through  this  and  Washington  Bridge,  double 
lines  of  piling  have  been  put  in  between  the  draws  of  the  two  bridges.  This  piling 
has  been  extended  about  300  feet  above  Washington  Bridge,  and  one  line  has  been 
extended  about  the  same  distance  below  the  railroad  bridge.  The  space  between 
these  lines  of  piles  varies  from  38  to  60  feet. 

The  difiSculties  of  navigation  through  these  bridges  were  clearly  set 
forth  in  the  report  of  General  Warren,  from  which  the  above  extract  is 
taken. 

BNa  88 167 
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Colonel  Elliot  reported  upon  these  bridges  on  December  8, 1884.  and 
again  on  December  21, 1886.  Iti  the  latter  report  Colonel  Elliot  statei 
that — 

Although  the  passage  of  the  draw  of  the  railroad  bridge  has  been  somewhat  ameiio- 
rated  by  the  increase  of  distance  between  the  two  bridges,  essentially  the  same  diffi- 
culties are  experienced  as  before,  and  as  stated  in  my  report  of  December  8,  ldb4, 
published  in  £x.  Doc.  No.  12,  Forty-ninth  Congress,  first  session. 

The  draw  of  the  new  bridge  is  well  located  near  the  middle  of  the  channel,  and  it 
has  two  draw  openings,  each  80  feet  wide  in  the  clear. 

The  draw  of  the  railroad  bridge  is  not  on  or  near  the  prolongation  of  the  draw  of 
the  upper  bridge,  as  it  should  be,  but  is  near  the  eastern  side  of  the  river  in  a  con- 
cave bend,  and  its  single  available  draw  opening  is  practically  bat  about  45  feet  wide. 

Colonel  Elliot  farther  states : 

As  the  existing  condition  cannot  be  mnoh  longer  endnred  by  the  nayiffation  intet- 
ests  of  the  Pawtucket  River,  it  is  a  striking  example  of  the  impolioy  on  the  one  hud 
of  any  corporation  or  individual  constructing  any  bridge  over  a  navigable  stream 
without  lirBt  obtaining  the  consent  of  Congress  and  the  approval  of  the  plans  of  the 
bridge,  and  on  the  other,  of  the  United  States  permitting  such  conatmction  withoat 
such  cousent  and  approvaL 

There  has  been  a  material  change  in  the  railroad  bridge  dcfdng  the 
past  year.  The  available  width  of  the  one  draw  opening  has  been  in 
creased  from  abont  40  to  60  feet.  A  line  of  piling  has  been  driven  as  a 
guide  through  this  opening,  and  the  city  of  Providence  has  placed  a 
similar  line  south  of  the  Washington  Bridge,  so  that  there  is  a  contin- 
uous line  of  guide  piles  from  one  bridge  to  the  other,  with  the  exoep- 
tion  of  an  opening  of  about  100  feet  midway  between  the  two  bridges 
The  draw  opening  of  the  railroad  bridge  is  now  nearly  or  quite  in  Una 
with  the  eastern  draw  opening  of  the  Washington  Bridge,  and  the  pil- 
ing has  been  carried  below  the  railroad  bridge  some  250  feet,  on  a  cuim 
of  perhaps  250  or  300  feet  radius,  following  the  general  trend  of  the 
river  at  this  point.  This  improvement  has  l^en  of  substantial  benefit 
to  the  navigation  of  the  river,  and  it  removes  in  part  the  objections 
which  have  heretofore  been  made  against  the  design  and  location  of 
this  bridge. 

This  bridge  lies  wholly  within  the  State  of  Bhode  Island. 

The  United  States  are  dredging  a  channel  in  Pawtucket  River  ahore 
this  bridge  to  a  depth  of  12  feet  at  mean  low  water,  at  an  estimated  cost 
of  $380,000. 

60MEBSET  BBIDGB. 

This  bridge  crosses  Taunton  River  between  Somerset  and  Fall  Biver, 
at  an  angle  of  about  45  degrees  with  the  current  and  with  the  g^eral 
course  of  the  stream.  It  has  a  draw  of  a  total  length  of  185  feet  which 
rests  upon  a  pier  oblique  both  to  the  direction  of  the  current  and  of  the 
bridge,  as  shown  on  the  sketch  herewith.  The  width  of  the  draw  open- 
ing is  about  73  feet  in  the  direction  of  the  axis  of  the  bridge,  or  53  feet 
in  a  direction  at  right  angles  to  the  current. 

The  average  strength  of  the  tidal  current  throagh  the  draw  is  a  little 
over  2  feet,  and  1^  feet,  per  second,  at  the  strongest  part  of  the  ^bb  9tA 
flood,  respectively. 

Complaint  is  made  that  the  draw  of  this  bridge  is  closed  15  minntes 
before  the  time  for  the  passage  of  trains,  and  as  trains  are  often  dehiyed 
for  a  considerable  time  this  becomes  a  serious  inconvenience  to  navig** 
tion.  Tows  of  four  or  five  vessels  are  frequently  required  to  paw  the 
draw,  and  are  subjected  to  more  or  less  danger  by  this  delay.  As  the 
draw-protection  makes  an  angle  of  about  34  degrees  with  the  eurrentj 
it  becomes  necessary  for  vessels  either  to  run  through  obliqaely  to  th* 
current  or  to  make  a  short  turn  in  the  draw. 
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rithodt. changing  the  location  of  this  bridge,  it  appears  that  the  re- 
■ements  of  navigation  could  best  be  fulfilled  by  placing  the  draw- 
section  parallel  to  the  current  and  increasing  the  draw  opening, 
he  bridge  lies  wholly  within  the  State  of  Massachusetts, 
'ore  than  $150,000  has  been  expended  by  the  General  Government 
nproving  the  river  above  this  bridge. 
Very  respectfally,  your  obedient  sorvent, 

W.  R.  LlYEBMOBSy 

Major  of  Engineers. 
he  Ohiep  of  Engineers,  XT.  8.  A« 


"ort  of  lieutenant-colonel  henrt   m.  robert,  corps  of 

engineers. 

United  States  Engineer  Office, 

Philadelphia^  Pa.,  June  10, 1887. 

[r:  Referring  to  General  Onlers  No.  7,  Headquarters  Corps  of  Engi- 
rs,  TJ.  S.  Army,  June  2, 1887, 1  have  the  honor  to  state  that  no  change 
taken  place  in  the  number  or  construction  of  the  bridges,  causways, 
,  over  navigable  streams  in  this  district  since  my  full  and  detailed 
)rt  on  the  subject  dated  January  7, 1887,  made  in  coihpliance  with 
leral  Orders  Ko.  7,  series  of  1886,  from  your  headquarters,  except  that 
lace  of  the  old  wooden  bridge  over  the  Schuylkill  River,  at  Market 
et,  a  new  iron  bridge  is  in  process  of  erection.  Like  the  other 
ges  above  Chestnut  street,  it  will  have  no  draw. 
Very  respectfully,  your  obedient  servant, 

Henry  M.  Robert, 
IdeuU  Col.  of  Engineers. 

he  Chief  of  Engineers,  U.  S.  A. 


report  of  MR.  VnLlAAlA  F.  SMITH,  UNITED  STATES  AGENT. 

United  States  Engineer  Office, 

Wilmingtony  BeLj  October  28, 1887. 

ENBRAii :  In  compliance  with  instructions  in  General  Orders  No.  7, 
dquarters  Corps  of  Engineers,  current  series,  I  have  the  honor  to 
nit  the  following  report  concerning  the  bridges  upon  the  rivers  and 
)ors  in  this  district  that  interfere  with  navigation, 
report  on  this  subject  Vas  submitted  January  10, 1887,  and  printed 
Jenate  Ex.  Doc.  No.  105,  Forty-ninth  Congress,  second  session, 
re  have  been  no  changes  in  the  construction  of  the  bridges  men- 
ed  in  that  report,  and  my  recommendations  are  renewed.  In  ad- 
m  to  that  report  I  submitted,  on  May  3, 1887,  to  the  Chief  of  En- 
ters the  following : 

iSTe  the  honor  to  report  that  a  fVanohise  was  panted  in  1885  by  the-  legislatare  of 
3tate  of  Delaware  to  the  Philadelphia,  Wilmington  and  Baltimore  Railroad 
pany  to  constmottwo  bridges  across  the  Christiana  River,  which  forms  what  is 
d  the  harbor  of  Wilmington.  I  learn  from  good  authority  that  it  is  the  intention 
le  eompany  to  begin  to  build  these  bridges  at  an  early  day. 
e  upper  one  is  situated  5,700  feet  above  the  Market  Street  Bridge  and  is  distant 
line  on  the  axis  of  the  current  200  feet  below  the  bridge  of  the  Wilmington  and 
lem  Railroad  Company.  It  makes  an  angle  of  about  15  degrees  15  minate* 
that  bridge. 


imn)   BEPORT  OF  the  chief  of  engineers,  u.  s.  army. 

The  project  adopted  b^  the  Board  of  Eugineers  (see  page  775,  Part  I,  AnnoAl  Re- 

eirtof  the  Chief  of  Engineers  for  1881)  is  for  the  improvement  of  the  Chrutiana 
iver  to  the  Delaware  Railroad  Company's  Bridge,  6,500  feet  farther  np  the  rirer. 

The  nearness  and  obliqoity  of  the  proposed  bridge  to  the  Wilmington  andNortii- 
em  Raihoad  Company's  Bridge  offer  a  serious  obstacle  to  free  and  safe  navigation. 

The  second  bridge  is  situated  7,000  feet  from  the  outer  end  of  the  Jetty  and  4,900 
feet  below  the  Third  Street  Bridge. 

Both  of  these  bridj;es  are  required  to  be  made  with  draws,  and  the  draw  of  the 
lower  one  is  required  to  be  worked  by  the  railroad  company. 

Any  draw-bridgo  is  an  impediment  to  the  free  and  safe  navigation  of  a  river.  The 
degree  to  which  it  impedes  safe  navigation  depends  of  course  upon  the  width  of  the 
draw,  the  facility  with  which  it  is  worked,  and  the  direction  of  the  draw-pier  with 
reference  to  the  direction  of  the  current. 

All  the  commerce  of  the  port  of  Wilmington  will  pass  through  the  low^  bni§(, 
the  draw  of  which  is  required  to  be  snffloiently  wide  to  permit  the  passage  of  veasek 
having  100  feet  beam. 

When  the  present  contract  for  dredging  is  completed  the  channel  will  have  a  depth 
of  15  feet  and  a  width  of  75  feet.  A  draw-pier  of  25  feet  in  width  if  placed  in  mid- 
channel  will  leave  but  25  feet  of  channel  on  either  side,  which  will  amount  to  a  prac- 
tical closing  of  the  river.  The  approved  project  for  the  improvement  of  the  harbor 
calls  for  a  channel  150  feet  in  width  with  15  feet  in  depth.  Therefore  a  draw-pier 
placed  entirely  on  one  side  of  the  channel  would  not  ht  into  the  approved  project 
The  line  of  the  bridge  as  at  present  laid  out  is  not  at  right  angles  to  the  axis  of  the 
current  but  on  the  smaller  angle  is  9  degrees.  That  would  make  a  serious  obstacle 
to  the  safe  navigation  of  the  river,  taking  into  account  a  draw-pier  of  225  feet  in 
length  and  making  an  angle  with  the  current  of  81  degrees.  A  draw-bridge  located 
as  it  is  proposed  to  locate  the  one  discussed,  where  all  the  water  commerce  of  the 
city  passes,  it  should  be  worked  by  steam  and  be  manned,  night  and  day.  There  a 
no  provision  of  law  requiring  either  of  these  conditions. 

I  have  no  information  as  to  the  plans  for  the  bridges,  and  there  may  therefore  be 
other  serious  objections  which  I  cannot  with  present  information  report.  The  draw 
of  such  a  bridge  as  is  proposed  should  be  above  mean  high  water  at  such  a  distance 
that  tugs  could  pass  by  lowering  the  smoke  stacks. 

The  following  are  copies  of  the  letter  of  the  Chief  of  BngiDeers  with 
which  this  report  was  submitted  to  the  Secretary  of  War  and  the  in- 
dorsement of  the  Secretary  of  War  thereon : 

Office  of  the  Chief  of  Engineers,  United  States  Army, 

Wa8hingi4>n,  D,  C,  June  3,  lt5?7. 

Sir  :  I  have  the  honor  to  submit  herewith  a  communication  of  May  30,  from  Mr.W.  F. 
Smith,  United  States  Agent,  reporting  that  the  Philadelphia,  Wilmington  and  Balti- 
more Railroad  Company  is  about  to  construct  two  bridges  across  Christiana  River, 
under  an  act  of  the  legislature  of  Delaware  of  1^85,  which  will  seriously  impair  the 
work  in  progress  by  tlie  United  States  for  the  improvement  of  the  river. 

In  consideration  of  the  opinion  of  Attorney-General  Garland  of  May  1, 1886,  in  the 
matter  of  the  railroad  bridge  across  the  Mississippi  River  at  Saint  Paul,  which  is m 
follows :  *'  Where,  however,  the  interests  of  the  United  States  ai*e  directly  concoroed, 
as,  for  example,  if  the  structure  should  threaten  injury  to,  or  interfere  with,  any  work 
of  the  General  Government  for  the  improvement  of  the  river,  a  civil  proceeding  to 
protect  such  work  niiiy  bo  instituted  in  its  behalf  in  the  proper  circuit  court"  (United 
States  V.  Duluth,  1  Dill,  4G9"0»  it  is  respectfully  submitted  whether  the  matter  is  not 
such  as  should  be  brought  to  the  notice  of  the  Departmen  t  of  Justice  for  such  action  M 
it  may  deem  proper. 

Very  respectfully,  your  obedient  servant,  J.  C.  Ddanb, 

Brig.  Otn,,  Chief  of  Engineen. 

Hon.  Wm.  C.  Endicott, 

Secretary  of  War, 

[First  indorsement.] 

War  Department,  June  8,1887. 

Respectfully  returned  to  the  Chief  of  Engineers. 

It  appears  that  the  bridges  are  to  be  constructed  under  the  authority  of  an  act  of 
the  legislature  of  the  Stiito  of  Dehiware. 

The  War  Department  is  not  authorized  to  take  action  iu  the  case,  except  as  pro- 
vided by  section  4,  river  and  harbor  act  approved  August  5,  1886. 
By  order  of  the  Secretary  of  War. 

John  Twrkdalb, 
Chitf  CM. 
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Dce  my  report  of  May  3, 1887,  the  work  of  constraction  of  these 
ges  has  began.  . 

t  the  upper  bridge  the  pivot-pier  is  to  be  36  feet  6  iDches  in  diam- 
with  two  draw  spans  of  78  feet  in  the  clear,  and  at  the  lower  bridge 
3ivot-pier  will  be  36  feet  6  inches  in  diameter,  and  two  draw-spans 
feet  in  the  clear. 
Very  respectfally,  your  obedient  servant, 

Wm.  p.  Smith, 
United  States  Agent 
le  Chief  of  Engineers,  U.  S.  A. 


report  op  captain  p.  a.  hinman,  oorps  op  engineers. 

United  States  Engineer  Offiob, 

Norfolk,  Va.,  February  21, 1887, 

BI7ERAL :  I  have  the  honor  to  state  that  on  the  24th  ultimo  I  made 
port*  to  you  upon  bridges,  causeways,  or  structures  in  this  district 
5h  int/erfere  with  free  and  safe  navigation,  as  provided  for  in  section 
the  river  and  harbor  act  of  August  6, 1886,  and  in  General  Orders 

7,  Headquart>ers  Corps  of  Engineers,  United  States  Army,  series 
I.  I  now  make  the  following  supplementary  report,  as  the  dredging 
stions  in  progress  in  the  southern  branch  portion  of  Norfolk  Har- 
Virginia,  have  recently  disclosed  the  fact  that  the  two  mariue  rail- 

8,  belonging  to  Mr.  John  L.  Thomas  and  Mr.  William  B«, Thomas, 
ectively,  *'will  interfere  with  free  and  safe  navigation"  therein  as 
I  as  the  work  of  dredging  shall  have  been  completed. 

transmit  herewith  a  map  of  the  locality  in  question ;  a  copy  of  a  re- 
,  dated  the  7th  instant,  of  Mr.  H.  J.  Gielow,  assistant  engineer, 
bive  to  his  examination  of  these  structures,  and  a  copy  of  a  com- 
ication  dated  June  20, 1882,  from  General  V.  D.  Groner,  president 
d  of  harbor  commissioners,  to  said  John  L.  Thomas,  authorizing 
to  project  his  railway  beyond  the  port- warden  line  under  certain 
litions. 

u  the  20th  ultimo  I  wrote  Gapt.  Charles  G.  Elliott,  president  board 
arbor  commissioners,  as  follows : 

B  Govemment  is  now  engaged  in  improving  the  Sonthem  Branch  by  dredging 
iepth  of  not  less  than  25  feet  and  a  width  of  at  least  500  feet  at  mean  low  water. 
9  marine  railways  of  John  L.  Thomas  and  William  B.  Thomas  extend  beyond 
ort  warden  lines  and  interfere  with  the  foregoing. 

tase  have  them  removed  as  soon  as  possibioy  that  the  work  of  improvement  may 
e  delayed. 

is  understood  that  the  said  board,  at  its  meeting  on  the  14th  in- 
t,  authorized  the  employment  of  an  engineer  to  define  the  port- 
len  lines  for  the  locality  under  consideration  and  report  on  the 
3.  This  will  take  some  time,  as  many  of  the  old  marks  to  which 
ts  were  referred  have  disappeared.  Mr.  Gielow,  however,  made  a 
5  approximation  to  the  location  of  the  port  warden  line  in  the  vicin- 
if  the  said  railways. 

appears  from  the  foregoing  that  the  railway  of  Mr.  John  L.  Thomas 

been  built  under  the  authority  of  said  board  (whose  jurisdiction 

the  matter  may  be  questioned).    It  is  on  a  pile  foundation,  and 

ttds  93  feet,  more  or  less,  from  the  port  warden  line  into  the  chan- 



Printed  in  Senate  Ex.  Doc.  No.  105,  Forty-ninth  Congress,  second  session. 
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nel.  At  mean  low  water  there  is  13^  feet  over  it  at  the  port  warden 
line  and  23^  feet  at  the  channel  end.  The  permit  calls  for  ^^at  least  25 
feet"  at  the  latter  end  and  ^'  some  IC  feet^  at  the  former,  presama^ly 
at  same  stage.  This  strnctare  extends  20  feet,  morti  or  less,  into  tbe 
25-foot  channel  now  being  dredged. 

The  railway  of  Mr.  William  B.  Thomas  was  built  years  ago  witkoat 
any  known  authority.  It  rests  on  mud  sills  on  the  nataral  soil,  and 
extends  162  feet,  more  or  less,  from  the  port  warden  line  into  the  chan- 
nel, with  6  feet  of  water  over  it  at  the  port  wsurden  line  and  14  feet  at 
the  outer  end  at  mean  low  water.  It  projects  about  100  feet  into  the 
25-foot  channel  lately  dredged,  and  is  a  very  dangerous  obstruction  to 
navigation. 

No  buoys  mark  the  ends  of  either  of  thepe  structures,  and,  if  allowed 
to  remain  as  now,  they  will  be  a  constant  menace  to  large  vessels  seek- 
ing the  navy-yard,  etc. 

Very  respectfully,  your  obedient  servant, 

F.  A.  HiNHAK, 

Captain  of  Engineers 
The  Chief  of  Engineers,  U.  S.  A. 

(Through  Col.  William  P.  Craighill,  Corps  of  Engineers.) 


rbport  of  mb.  h.  j.  giklow,  assistakt  knqinkbr. 

United  States  Enoinrrr  Office, 

Norfolk,  Va.,  February  7, 1887. 

Captain:  Iliave  the  honor  to  state  tliafc,  In  compliance  with  yonr  instmctions,  I 
proceeded  to  locate  the  port  warden  line  from  point  T  to  U  in  the  Southern  Bnoeb 
on  tbe  Berkley  side.  Upon  arrival  on  the  spot  it  was  found  that,  with  a  single  cseep- 
tion,  all  tbe  old  landmarks,  to  which  these  and  adjacent  points  had  been  referred,  bv 
ceased  to  exist,  and  to  locate  these  points  correctly  would  necessitate  an  esteiinvc 
survey,  requirinpf  a  week  or  ten  days  for  its  completion.  However,  an  approximate 
location  of  tbe  port  warden  lino  was  made  to-day  with  a  view  to  obtain  certain  dat» 
relative  to  the  marine  railways  of  Messrs.  John  L.  Thomas  And  William  B.  Thosiii* 
as  follows: 

Mr.  John  L.  Thomas's  marine  railway  is  bnilt  on  a  pile  fonndation ;  at  tbe  port 
warden  line  it  has  13^  feet  of  water  over  it ;  it  extends  93  feet  into  the  stream  nom 
the  port  warden  line,  and  has  2-H  feet  of  water  over  it  at  its  enter  end. 

Mr.  William  B.  Thomas's  marine  railway  hasno  special  foundation ;  it  rests  od  mn^ 
sills  on  tbe  natural  soil,  having;  6  feet  of  water  over  it  at  the  port  warden  line,  bom 
which  it  extends  1G2  feet  into  the  stream,  and  at  which  point  it  has  14  feet  of  xrtlff 
over  it. 

All  the  above  depths  are  referred  to  mean  low  water. 
Very  respectfully,  your  obedient  servanti 

H.  J.  GiSLOW, 
Aasiatant  Engtiteff> 

Capt.  F.  A.  HiNMAN, 

Corps  of  Engineers, 


letter  of  the  president  of  the  board  of  harbok  commissxonkrs  of  kob* 

folk,  virginia. 

Harbor  Commissionisrs'  Office, 

Norfolk,  Fa.,  Jnme  20,  IfflS. 

Dear  Sir  :  In  accordance  with  your  application  of  the  12th  of  Hay,  18S,  ^ 
hearing  tbe  advisory  board,  in  due  consideration  tbereof,  as  a  matter  of  pnblio  is* 
portance,  tbe  board  permits  yonr  ways  to  be  extended  beyond  the  present  port  ^*'* 
den's  line  100  to  108  teet,  to  a  depth  under  water  of  some  16  feet  at  the  port  wardetj'i 
line,  mnning  (Town  to  at  least  25  feet  at  its  extremity,  «nd  proper  Dutening  piltf  ^ 
be  driven. 
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The  Common  wealth's  attorney  for  Norfolk  County  has  been  reqnedtcd  to  draw  up 
the  proi>er  papers  in  the  case,  and  the  work  is  to  be  done  nnder  the  supervision  of 
the  oommittee  on  wharves  and  docks  appointed  by  the  board,  Messrs.  J.  J.  Williams, 
J.  B.  GiUetty  and  Henry  Parker. 
Tonrs  respectfnlly,  etc.| 

V.  D.  Gronkr, 
Prendent  of  Board. 
John  L.  Thomas,  Esq., 

PorimMuitf  To. 


bepobt  of  colonel  q.  a.  gillmore,  corps  of  engineebs. 

Onited  States  Engineer  Office, 

New  TorJcj  November  7, 1887. 

SiB:  In  conformity  with  General  Orders  No.  7,  Headquarters  Corps 
of  Engineers,  series  1887, 1  Lave  the  honor  to  submit  the  following  re- 
port upon  "  bridges,  causeways,  or  structures  now  erected  or  in  process 
of  erection"  that  '*do  or  will  interfere  with  free  and  safe  navigation," 
wiUiin  the  district  in  my  charge. 

ASHLEY  BrVEB,  SOUTH  CABOLINA. 

The  new  bridge  built  across  this  river  at  Charleston  has  a  pivpt-draw 
of  two  openings  of  75.6  feet  and  75.8  feet,  respectively.  It  is  located 
near  the  west  bank  of  the  river.  An  obstruction  is  formed  here  to  the 
extent  that  some  difficulty  is  experienced  in  passing  through  when  tidal 
currents  are  strong.  It  is  probable  that  the  passage  would  be  easier  if 
the  draw  was  nearer  the  center  of  the  river. 

BDISTO  BIYER,  SOUTH  CAROLINA. 

(1)  The  bridge  of  the  South  Carolina  Railroad  near  Branchville  has 
no  draw.  It  is  a  single  fixed  span  wooden  bridge.  It  forms  no  obstruc- 
tion at  present  while  navigation  is  confined  to  rafting,  but  will  prob- 
ably do  so  when  the  Edisto  shall  have  been  improved  for  light-draught 
steamboats  as  contemplated  by  the  existing  project. 

(2)  Three  county-road  bridges,  Covner's,  Eichardson's,  and  Canady's, 
cross  the  stream  at  reaches  to  be  improved  for  steamboat  navigation. 
When  this  improvement  shall  have  been  accomplished  they  will  ob- 
struct the  passage  of  steamers.  At  present  they  do  not  interfere  with 
raft  navigation. 

SALEIEHATCHIE  BIVEB,  SOUTH  CAROLINA. 

(1)  Toby's  Bluff  Bridge  is  too  low  and  one  bent  is  so  much  in  the 
channel  as  to  interfere  with  raft  navigation. 

(2)  The  Charleston  and  Savannah  Bailroad  Bridge  has  no  draw.  The 
opening  is  38  feet.  The  river  is  navigable  for  several  miles  higher  up  for 
light-draught  steamers,  but  their  passage  is  obstructed  by  the  bridge. 

OHEBHAW  BIYEB,  SOUTH  CABOLINA. 

A  schoon^,  sunk  in  the  river  about  two  years  ago,  at  a  point  known 
as  the  "  Public  Landing,"  about  7  miles  distant  from  Green  Pond,  forms 
an  obstruction  to  navigation.  Funds  have  recently  been  allotted  for  the 
removal  of  the  wreck. 


nsr 


r..m' 


'^m 


2664     REPORT   OP   THE   CHIEF   OF   ENGINEERS,  U.  8.  ARMT. 

SAVANNAH  RIVER,  GEORGIA. 

The  bridge  of  the  Port  Boyal  and  Augusta  Bailroad,  about  4  miles 
below  Aagasta,  Oa.,  gives  some  trouble  to  steam-boats  at  high  stages  of 
the  river,  although  provided  with  a  draw  about  90  feet  wide.  The 
trouble  is  caused  by  the  structure  making  an  angle  of  about  75  degrees 
with  the  current,  the  piers  being  perpendicular  to  the  axis  of  the  bridge. 
The  draw  is  not  considered  to  1^  located  near  enough  to  the  South  Oar- 
olina  bank  of  the  river  to  afford  the  best  passage  for  steam-boats. 

ST.  AUGUSTINE  GREEK  (THUNDERBOLT  RIVER),   GEORGIA. 

The  bridge  of  the  Savannah  and  Tybee  Bailroad  Company,  recently 
built  across  St.  Augustine  Greek,  presents  a  serious  obstruction  to 
navigation.  The  capping  of  the  draw-bridge  pier  is  only  about  half  a 
foot  above  high  water  of  spring  tides  and  the  roadway  only  about  6  feet 
above  the  same  level.  At  high  water  it  is  scarcely  possible  to  keep 
boats  from  being  carried  by  the  tidal  current  against  the  bridge.  In 
view  of  the  difficulty  in  passing  the  draw-opening  of  the  bridge,  the 
railroad  company  has  recently  been  requested  by  the  Secretary  of  War, 
as  a  partial  remedy,  to  cause  a  number  of  groups  of  piles  to  be  driven 
in  certain  positions  beyond  the  ends  of  the  draw-bridge  piers,  bat  as 
far  as  I  know  the  company  has  not  yet  done  anything  in  this  matter. 

ALTAMAHA  RIVER,  GEORGIA. 

The  Savannah,  Florida  and  Western  Bailroad  Bridge  at  Doctortown 
has  no  draw.  The  steam-boats  now  plying  on  the  river  have  low  pflot- 
houses  and  hinged  chimneys,  and  can  pass  under  the  bridge  with  little 
difficulty.  With  the  contemplated  improvement  of  navigation,  how- 
ever, this  bridge  will  be  more  or  less  an  obstacle  and  should  be  pro- 
vided with  a  draw. 

The  above  named  are  the  only  structures  of  any  kind  in  my  district 
known  to  me,  which  door  will  interfere  with  free  and  safe  navigatioa* 
Very  respectfully,  your  obedient  servant, 

Q.*A.  GiLLMORE, 

Colonel  of  Engineers^ 
Bvt  Maj.  Om.j  U.  8.  A- 
The  Chief  of  Engineers,  U.  S.  A. 


supplemental  report  of  colonel  q.  a.  gillmore,  corps  ^ 

engineers. 

United  States  Engineer  Office, 

New  YorJc,  November  11, 188 

Sir  :  I  have  the  honor  to  state  that  I  have  been  informed  that  th 
are  two  bridges  crossing  Amelia  River,  above  Fernandina,  Fla.,  whi^ 
more  or  less  obstruct  navigation.  The  river  forms  a  part  of  the  inla^ 
water-route  between  Fernandina  and  Jacksonville,  Fla.  One  of  the>^ 
bridges  is  that  of  the  Fernandina  and  Jacksonville  Bailroad ;  the  oth^ 
is  the  county  bridge. 

It  appears  that  the  railroad  bridge  cannot  be  opened  to  its  full  widtl^ 
owing  to  the  settlement  of  the  structure  or  some  defect  in  the  machine 
ery,  or  both,  and  the  fender-piling  is  gone.  A  steamboat  passing 
through  the  partial  opening  is  in  danger  of  striking  the  iron  railii^^  ol 
the  bridge. 
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The  following  extract  from  the  rei>ort  of  Mr.  H.  0-  Fillebrown,  who 
was  sent  to  examine  it  in  1871,  contained  in  Chief  of  Engineers'  Report 
for  that  year,  gives  in  detail  the  character  of  the  obstruction  the  bridge 
ofiers  to  navigation : 

There  can  bo  no  complaint  made  either  regarding  ite  constmction  or  the  width  of 
passage-way  afforded  by  the  draw.  The  piers  are  located  very  nearly  parallel  t-otbe 
course  of  the  current,  and  there  in  a  clear  opening  on  either  side  of  the  central  pier 
of  91  feet.  In  going  up-stream  a  steam-boat  meets  with  no  delay  if  the  draw  is  open, 
and  can  ran  through  either  by  day  or  nighL  In  coming  down  the  river  the  case  is 
difioreut. 

The  approach  to  the  bridge  at  Jones's  Bluff  from  above  is  by  way  of  a  sharp  bend 
of  the  river ;  a  narrow  point  makes  out  from  the  cast  bank  just  above  the  bridge  ren- 
dering it  impossible  to  see  whether  the  draw  is  open  or  not  nntil  a  boat  is  within 
aljout  400  feet  of  the  bridge.  On  the  west  bank  of  the  river  and  within  150  feet  of 
the  west  aVuitment  of  the  bridge  there  is  an  indentation,  or  "pocket,"  worn  into  the 
chalky  cliff  to  the  depth  of  150  or  200  feet.  The  water  mshing  into  this  pocket  forms 
eddies  and  counter-currents  so  strong  as  to  very  materially  affect  the  coarse  of  a  boat 
Should  the  draw  be  closed  at  the  time  a  steam-boat  rounds  the  point  above,  it  would 
be  impossible  to  stop  her  headway  until  slio  was  within  the  inflnence  of  these  eddies. 
In  that  case  they  would  be  obliged  to  **  back  up  "  against  these  heavy  cnrrents,  which 
would  test  the  extreme  power  of  the  engines. 

The  river  at  this  point  is  very  deep,  and  the  main  volume  of  the  water  passes  along 
the  foot  of  the  bluff,  but  is  deflected  from  the  lower  point  of  the  "pocket "  mentioned 
above,  and  passes  under  the  draw  at  a  slight  angle  with  the  piers.  •  •  •  Were 
the  bridge  located  but  300  yards  further  down  thorivorthe  difficult  navigation  would 
have  been  entirely  avoided ;  as  it  is,  there  is  but  the  distance  of  a  good  boat's  length 
to  allow  a  vessel  to  "  straighten  up  "  in  after  passing  the  point  above.  Taking  into 
consideration  the  currents  which  are  encountered  Just  after  a  boat  roands  the  point, 
this  is  entirely  insuthcient. 

(2)  A  railroad  bridge  (Mobile  and  Birmingham)  across  the  Tombigbee 
River  at  Jackson,  Ala.,  is  in  process  of  erection,  which  I  think  may  in- 
terfere with  safe  and  free  navigation.  As  I  have  not  been  able  to  ob- 
tain the  set  of  the  current  at  the  highest  stages  of  water,  it  is  impossi- 
ble at  present  to  state  positively  whether  it  will  or  not. 

(3)  A  railroad  bridge  (Louisville  and  Nashville)  crossing  the  west 
Pascngoula  River  has  no  draw  opening,  and  is  so  low  as  to  prevent 
navi<:jation,  except  for  small  boats  that  can  go  under  it.  (Report  sab- 
niitted  by  indorsement  dated  June  5,  1886.) 

(4)  A  railroad  bridge  ( Vicksburg  and  Meridian)  across  Pearl  Riverftt 
Jackson,  Miss.,  has  no  draw,  and  is  so  low  as  to  absolutely  prevent 
navigation  between  the  portions  of  the  river  above  and  below,  except 
for  small  boats  that  can  pass  under. 

(5)  A  county  bridge  about  one-half  mile  above  railroad  bridge  ^ 
Jackson,  Miss.,  has  no  draw,  and  is  so  low  as  to  absolutely  prevent  naV^" 
gation  between  the  portions  of  the  river  above  and  below,  except  f^^ 
small  boats  that  can  pass  under. 

(6)  A  county  bridge  across  Pearl  River  at  ''Ratliffe,"  about  midw**^'^ 
between  Jackson  and  Carthage,  has  a  draw  opening  of  only  28  feet  L  " 
width;  should  be  at  least  40  feet. 

Very  respectfully,  your  obedient  servant, 

A.  F.  Dameell, 
The  Chief  of  Enqineers,  U.  S.  A.  Major  of  Engineen. 


eeport  of  the  missouei  biyeb  commission. 

Missouri  River  Commission, 
Saint  LouiSj  Mo.^  August  11,  1887. 

Sir:  In  compliance  with  the  provisions  of  section  4  of  the  river  and 
harbor  act  approved  August  5, 1886, 1  am  instructed  by  the  Missouri 
River  Commission  to  forward  herewith  a  copy  of  the  report  of  the  Sec#- 
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retary  of  the  Commission,  dated  Jane  30, 1887,  upon  the  subject  of  the 
obstruction  of  the  Missouri  River  at  Camden,  Mo.,  by  a  dike  constructed 
by  the  Wabash  Western  Railway  Company.    This  report  was  made  in 
compliance  with  instructions  of  the  Commission,  given  May  11,  1887. 
Very  respectfully,  your  obedient  servant, 

Chas.  R.  Suteb, 
Lieut.  Col.  of  Engineers, 
\  President  Missouri  River  Commission. 

Hon.  Wm.  C.  Endicott, 

Secretary  of  War. 

(Through  the  Chief  of  Engineers,  U.  S.  A.) 


BEPOBT  OF  FIRST  LIEUTENANT  THEODORE  A.  BINGHAM,  CORPS  OF 
ENGINEERS,  SECRETARY  MISSOURI  RIVER  COMMISSION,  ON  OBSTRUC- 
TIONS TO  NAVIGATION  AT  CAMDEN,  MISSOURI. 

Saint  Louis,  Mo.,  June  30, 1887. 

Sir:  In  accordance  with  resolution  of  the  Commission  at  its  last 
meeting,  I  have  the  honor  to  submit  the  following  report  on  the  ob- 
struction to  navigation  at  Camden,  Mo.,  reported  by  Captain  Tilden,  in 
letter  of  May  10, 1887. 

In  company  with  yourself  I  visited  Camden  May  14, 1887,  on  the 
steamer  William  Stone.  When  near  the  dike  constructed  by  the  Wa- 
bash Railroad  Company  there,  which  forms  the  obstruction  referred  to, 
the  steamer  Wyoming  was  coming  up  through  the  obstructed  channel. 
She  had  faUed  on  the  first  trial,  but  succeeded  on  the  second.  An  inspec- 
tion of  the  channel  at  the  dike  was  made  by  Captain  Patterson  in  a  skiff, 
as  it  was  not  deemed  advisable  to  get  the  Stone  too  near  the  dike,  since 
filie  might  have  to  go  below  it  and  might  have  serious  difilculty  in  get- 
ting back.  It  was  reports  that  the  dike  was  continuous  from  ihe  left 
bank  across  the  channel  to  the  bar  on  the  west  side.  A  sort  of  waste- 
weir  had  been  left  in  the  middle  for  the  passage  of  boats.  The  end  of 
the  dike  on  the  bar  was  under  water.  The  velocity  of  the  \yater  over 
the  waste-weir  was  estimated  at  5  to  6  miles  per  hour,  and  there  was  a 
sudden  drop  of  8  inches  to  10  inches  just  at  the  lower  edge.  Depth  of 
water  on  upper  side  of  dike  was  over  10  feet,  but  there  was  only  4  feet 
over  the  dike. 

I  called  on  the  railroad  foreman  in  charge  of  building  the  dike.  He 
said  the  object  was  to  throw  the  river  over  against  the  right  bank  and 
prevent  cutting  in  Camden  Bend,  which  was  seriously  threatening  rail- 
road property.  It  was  expected  that  the  dike  would  be  finished  in  time 
for  the  June  rise,  at  which  time  these  changes  were  expected  to  take 
place.  Ways  had  been  built  on  the  bank,  just  above  the  dike,  for  con- 
struction of  the  mats  used  in  its  construction.  These  mats  are  woven 
of  willow  poles,  about  90  feet  by  40  feet,  and  6  inches  by  8  inches  thick. 
When  two  of  these  are  launched  they  are  floated  in  position  side  by 
side  lengthwise  of  the  stream  and  sunk  with  riprap.  Successive  layers 
on  top  of  each  other  constitute  the  dike. 

In  order  to  determine  exactly  the  eflect  of  this  obstruction  a  survey 
was  necessary.  This  was  made  in  the  latter  part  of  May  and  fi^st  of 
June.  The  results  are  shown  on  the  map  herewith.  Unfortunately 
the  survey  had  to  be  made  at  a  high  stage  of  water,  about  7  feet  above 


i 


2G68     REPORT   OP   THE   CHIEF   OP   ENOrNEERS,  U.  S.  ARMT. 

low.  At  the  time  of  the  inspection  above  mentioned  the  bar,  shown  on 
the  map  as  it  existed  in  1882,  had  worn  away  somewhat,  and  its  upper 
end,  on  which  the  outer  end  of  the  dike  rested,  was  more  nearly  oppo- 
site the  line  of  the  dike.  At  the  time  of  the  survey  this  bar  had  worn 
away  much  more,  as  seen  by  the  map,  and  the  river  hadfoUowed  its  usual 
course  of  cutting  around  the  end  of  the  dike  and  undermining  jt.  Ovr- 
ing  to  this  fact  and  the  swift  currents  and  great  fall  at  the  dike,  it  was 
not  found  possible  to  locate  the  present  outer  end  of  the  dike.  JNumer- 
ous  cross-sections  and  miscellaneous  soundings  were  made.  These  are 
shown  on  the  map.  Floats  were  run  to  show  the  direction  and  velocity 
of  the  current.  Their  directions  are  shown  on  the  map,  with  the  points 
where  they  cross  the  sounded  sections  and  with  the  velocity  along  each 
line.  Sections  13, 13  A,  and  15  show  where  the  outer  end  of  the  dike 
was,  viz :  on  the  bar  visible  at  low  water.  By  sections  10, 11, 13,13  A, 
15,  and  16,  the  main  channel  is  still  seen  to  be  over  the  waste- weir  of 
the  dike  before  mentioned.  The  split  in  the  channel  is  shown  by  sec- 
tion 16  to  be  due,  not  to  the  dike,  but  to  the  tow-head  below.  The  main 
channel  is  still  down  the  bend.  There  is  a  channel  on  the  west  side 
from  the  head  of  the  bar,  turning  sharp  off  toward  the  west  bank  and 
following  this  down,  gradually  working  back  to  the  main  channel  along 
the  left  bank.  This  western  channel  is  a  very  tortuous  one,  as  shown 
by  the  map  and  by  the  letter  of  Captain  Keith,  hereto  appended ;  for 
from  the  head  of  the  bar  it  leads  out  around  the  end  of  the  dike.  The 
bar  shown  on  the  map  is  gradually  wearing  away  at  its  upper  end,  and 
there  is  every  evidence  that  the  only  channel  will  soon  be  in  the  bend, 
where  it  was  before,  only  with  its  point  of  impact  moved  further  down 
stream. 

So  there  the  dike  is  right  across  the  main  channel,  with  an  excessive 
fall  on  its  lower  edge,  an  excessive  velocity  over  it,  owing  to  its  damming 
effect — a  most  serious  and  unwarrantable  obstacle  to  navigation.  The 
channel  has  only  been  divided  temporarily  and  not  totally  divided. 

Several  letters  on  this  subject  are  appended  as  further  evidence  of 
the  nature  of  this  obstruction,  which  it  appears  the  railroad  company 
propose  to  repeat  at  De  Witt. 

Prompt  measures  should  be  taken  if  the  Wabash  Western  Railroad 
Company  are  to  be  prevented  from  seriously  endangering  the  naviga- 
tion which  the  Commission  are  at  work  to  improve. 

Respectfully  submitted. 

Theo.  a.  Bingham, 

First  Lieut,  of  JBngineers. 

Lieut.  Col.  C.  R.  Suter, 

Corps  of  Engineers^  U,  8.  -4.., 

President  Missouri  Rivet  Commission. 


LETTERS  OF  CAPTAIN  C.  B.   TILDBN. 


1. 


Kansas  City,  Mo.,  June  28, 1887. 

Lieutenant:  The  main  channel  of  the  river  at  Camden  \s  stiU  over  the  dike  and 
down  tlio  bend,  same  as  when  yon  were  np  licre.  But  at  the  present  high  stage  of 
water  in  the  river  there  ia  plenty  around  the  end  of  the  dike,  but  crooked  and  very 
hard  to  make. . 

Tlicre  is  a  middle  chnte  that  looks  very  well,  but  which  I  did  not  try,  and  still  an- 
other going  over  to  the  point,  which  I  ran  several  times  and  found  abundance  of 
water.    Of  course  at  the  present  high  stage  it  is  impossible  to  say  where  th%  channel 
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11  be  when  the  river  falls,  bat  I  think  it  will  remain  over  the  dike  and  down  the 
nd,  same  as  when  yon  were  np  here.  I  will  see  the  pilots  on  the  steamers  Dacotah 
d  Wyoming  when  they  come  up  and  obtain  their  views  on  the  sabject  and  transmit 
em  to  yon  as  early  as  possible. 

I  am,  sir,  very  rospectfally,  your  obedient  servant, 

C.  B.  TiLDKN. 

Lient.  T.  A.  Bingham, 

Cor^a  of  Engineers, 


Kansas  City,  Mo.,  July  20, 1887. 

Lieutenant  :  Your  letter  of  July  19  was  received  to-day. 

In  reply  I  would  say  that  I  saw  Capt.  Henry  Keith,  of  the  steamer  Wyominjy^,  on  July 
and  gave  him  a  rough  draught  of  a  letter  to  you  expressing  his  views  of  the  river 
Camden  and  which  he  was  to  have  signed  by  himself  and  the  pilots  of  the  Wyo- 
ng  and  then  take  it  down  to  Saint  Louis  and  get  it  signed  by  the  captain  aud  pilots 
the  steamer  Dacotah  and  forward  to  yon.  The  steamer  Dacotah  had  broken  her 
aft  on  her  trip  np  the  river  and  returned  to  Saint  Louis  for  rejiairs  and  has  not 
ice  been  up  here. 

[  saw  Captain  Keith  on  Monday,  the  18th  instaut,  and  asked  him  about  it.  Ho 
id  he  had  no  op]K>rtunity  of  getting  it  signed,  but  would  attend  to  it  on  his  return 
Saint  Louis.  In  case  he  does  not  cu>  it,  however,  I  give  you  below  the  substance  of 
lat  he  said  about  the  place. 

"  The  channel  at  Camden  was  still  down  over  the  dike,  and  there  was  little  or  no 
bter  the  other  way  outside,  and  that,  owing  to  this  dike,  it  was  the  most  dangerous 
ice  on  the  river  to  navigate." 

I  am,  sir,  very  respectfully,  your  obedient  servant, 

C.  B.  Tilden, 

Captain, 
Lient.  T.  A.  Bingham, 

Corps  of  Engineers  U,  8.  A, 


Kansas  City,  Mo.,  July  25,  1887. 

Lieutenant  :  I  this  morning  saw  Capt.  George  Keith,  of  the  steamer  Dacotah,  who 
rived  here  last  evening  with  his  boat.  On  speaking  of  the  dike  at  Camdeu,  Mo., 
says:  ' 

"That  he  came  up  the  middle  chute  and  around  the  head  of  the  dike;  that  the 
)f  makes  in  very  close  and  that  the  current  is  very  swift,  making  it  the  most  dan- 
rous  place  on  the  river  to  navigate.'' 

Qe  also  reports  a  dike  in  the  course  of  construction  below  De  Witt,  Mo.,  which,  if 
rried  out  as  apparently  projected,  will  bo  equally  bad  as  the  dike  at  Camdeu,  piles 
ving  been  already  driven  two-thirds  of  the  distance  across  the  river.    He  told  me 
would  address  a  letter  to  you  at  once  i*elativo  to  this  matter. 

I  am,  lieutenant,  very  respectfully,  your  obedient  servant, 

C.  B.  Tilden, 

Captain, 
Lient.  Thko.  A.  Bingham, 

Corps  of  EnginetrSf  U,  S,  A, 


LETTER  of  CAI>TAIN  GEORGE  G.  KEITH. 

Lexington,  Mo.,  July  26,  1887. 

Dear  Sir:  The  dike  put  in  below  Camden  is  proving  a  ^reat  obstruction  to  navi- 
tion  and  is  giving  us  a  good  deal  of  trouble  both  in  going  np  and  coming  down 
ream.  They  are  also  putting  in  dikes  below  De  Witt  which  will  cause  great  trouble 
navigation.  I  also  wish  to  call  your  attention  to  the  Randolph  Bridge,  which,  I 
1  satisfied,  it  will  be  impossible  to  pass  under  during  high  water,  and  hardly  think 
ii  50  feet  above  high-water  mark.  I  would  feel  deeply  obliged  if  you  would  exam- 
3  into  these  matters  as  it  affects  the  interests  of  an  |  would  confer  a  great  favor  on 
)am-boat  men  generally  on  Missouri  River. 

BespectfuUy  yours, 

'  Geo.  G.  Keith, 

Master  Steamer  DaootaK 
Lient.  TiiEO.  A.  Bingham, 

Secretary  Missouri  River  CommisiUm, 


2g70    report  of  thk  chief  of  engineers,  u.  8.  army, 
berort  op  captain  clinton  b.  seabs,  corps  of  enoineeb& 

United  States  Engineer  Office, 

Bismarck^  Dak.,  June  13, 1887. 

Sir  :  In  compliance  with  G^eueral  Orders  No.  7,  Headquarters  Corps 
of  Engineers,  United  States  Army,  I  have  the  honor  to  report  as  fol- 
lows : 

(1)  The  railroad  bridge  of  the  Northern  Pacific  Bailroa<l  across  the 
Big  Horn  Eiver,  in  Montana,  some  two  or  three  miles  from  its  month,  is 
a  decided  and  complete  interference  with  the  free  and  safe  navigatioa 
of  the  river. 

This  bridge  is  an  iron  or  steel  trass  "  through  ^  bridge,  and  the  hor- 
izontal bottom  chord  is  from  8  to  10  feet  only  above  high- water  mark, 
and  about  16  feet  above  low  water.  The  Big  Horn  is  navigable  for 
some  distance  above  Fort  Custer,  Mont. ;  it  has  been  navigated  to 
that  point.  The  bridge  in  question  should  be  provided  with  a  draw, 
giving  a  free  channel-way  of  at  least  100  feet  in  width. 

(2)  The  bridge  of  the  Northern  Pacific  Railroad  across  the  Missouri 
Kiver  at  Bismarck,  Dak.,  does  not  itself  present  any  material  interfer- 
ence with  the  free  and  safe  navigation  of  said  river,  but,  with  the  object 
of  protecting  the  western  approach  to  said  bridge,  the  railroad  com- 
pany has  constructed  and  is  constructing  a  brush  and  stone  dike  par- 
allel to  and  about  600  feet  above  the  said  western  approach. 

This  dike  extends  out  to  the  edge  of  the  channel  at  low- water  marfc 
The  efl'ect  of  it  is,  at  any  stage  above  low- water  mark,  to  deflect  the  cur- 
rent so  as  to  throw  a  violent  and  extremely  dangerous  cross-current  di- 
rectly on  to  the  middle  channel-pier  of  the  bridge.  The  result  is  to  render 
the  passage  under  the  bridge  extremely  hazardous,  it  being  very  diflScult 
for  a  boat  to  keep  from  being  carried  against  the  pier  with  great  force. 
Should  this  ever  occur,  the  total  loss  of  the  steamer  or  vessel  with  cargo 
and  all  lives  on  board  may  be  expected,  as  the  water  about  the  pier  is 
from  80  to  100  feet  deep,  and  the  current  very  swift. 

The  only  remedy  for  this  is  the  building  of  a  dike  far  enough  up  the 
river  to  deflect  the  current  in  such  a  manner  as  to  bring  it  parallel  to 
the  axes  of  the  bridge  piers,  for  some  distance  above,  under  and  below 
the  bridge. 

I  would  urgently  recommend  that  steps  be  taken  by  the  proper  an- 
thorities  to  oblige  the  Northern  Pacific  Bailroad  Company  to  remedy 
this  great  interference  with  free  and  safe  navigation. 

(3)  It  is  reported  in  the  daily  papers  that  the  Chicago,  St  V^A 
Minneapolis  and  Omaha  Railroad  Company,  in  connection  with  the  city 
authorities  of  Sioux  City,  Iowa,  are  about  to  begin  work  on  the  *P* 
preaches  and  foundations  for  a  bridge  across  the  Missouri  Biver  r 
Sioux  City,  Iowa.    1  doubt  the  truth  of  this  reiK)rt,  however,  as  it/  ^ 
probably  the  bridge  authorized  by  act  of  Congress  approved  Aug^?^ 
15, 1876,  which  obliges  the  plans  for  such  bridge  to  be  submitted  to  "^ 
approval  of  the  Secretary  of  War  before  its  construction. 

Very  respectfully,  your  obedient  servant, 

Clinton  B.  Bears, 

Captain  of  Engineen^^ 
The  Chief  op  Engineers,  U.  S.  A« 
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kepost  of  captain  e.  h.  buffneb,  cobps  of  engineebs. 

United  States  Engineer  Office, 

Quincyj  111,  October  31,  1887. 

Sib  :  In  compliance  with  General  Orders  Ko.  7,  current  series,  Head- 
quarters Corps  of  Engineers,  I  have  the  honor  to  report,  in  reference  to 
"  bridges,  causeways,  or  structures,  now  erected  or  in  process  of  erec- 
tion," between  the  Des  Moines  Bapids  and  the  Illinois  Biver  ^^  that  do 
or  will  interfere  with  free  and  safe  navigation." 

The  "  sheerboom  "  provided  recently  for  the  Quincy  Bridge  has  been 
placed  in  good  order,  so  that  this  biidge  is  as  little  of  an  obstruction  as 
can  be  expected. 

The  Louisiana  Bridge  has,  in  its  present  condition,  probably  the  safest 
and  easiest  passed  draw-bridge  on  the  lower  part  of  the  Upper  Missis- 
sippi Biver. 

The  Hannibal  Bridge  is  a  great  obstruction,  and  the  company  own- 
ing it  seem  not  inclined  to  do  anything  for  the  amelioration  of  the  dif- 
ficulty of  navigation  caused  by  the  bridge.  A  plan  was  prepared  at 
one  time  by  the  bridge  company,  as  a  result  of  the  action  of  Major  Mac- 
keiusie,  for  the  construction  of  a  sheerboom  from  the  west  draw-pier 
to  the  main  shore. 

This  plan  in  all  its  details  was,  upon  the  recommendation  of  Major 
Mackenzie,  approved  by  the  Secretary  of  War.  About  the  time  the 
company  was  said  to  be  ready  to  purchase  material,  an  opposition  to 
the  plan  arose  among  the  lumbermen  whose  rafts  passed  the  bridge. 
These  parties  claimed  that  although  at  one  time  they  had  approved  this 
very  plan,  subsequent  experience  taught  them  that  their  own  business 
would  be  injured  if  they  could  not  use  the  west  or  shore  span  in  passing 
the  bridge.  At  their  urgent  recommendation  the  construction  of  the 
sheerboom  was  postponed  for  the  present. 

Since  that  time  correspondence  has  been  had  with  the  bridge  com- 
pany and  a  personal  interview  with  one  of  their  representatives,  in  which 
the  company  was  invited  to  submit  an  alternative  plan  or  to  give  some 
indication  of  their  intentions.  Nothing  has  been  received,  however,  by 
me,  and  the  matter  stands  just  where  it  did  a  year  ago.  Alternative 
plans  have  been  discussed  slightly,  but  nothing  definite  can  as  yet  be 
proposed,  though,  undoubtedly,  something  ought  to  be  done  by  the 
bridge  company,  and  that  without  further  delay. 
Very  respectfully,  your  obedient  servant, 

B.  H.  Buffnee, 
Captain  of  Engineers. 

The  Chief  of  Engineebs,  U.  S.  A. 


bepobx  of  majob  a.  maokenzie,  oobps  of  engineebs. 

United  States  Engineeb  Office, 

Rock  Island,  !«.,  July  12,  1887. 

Genebal  :  General  Orders  No.  7,  Headquarters  Gorps  of  Engineers, 
United  States  Army,  current  series,  requires  a  report  upon  certain  pro- 
visions contained  in  section  4,  river  and  harbor  act  of  August  5, 1886, 
which  are  as  follows : 

The  Seoretarj  of  War  Bhall  •  •  •  repoi^;  to  Congress  •  •  •  whether  any 
bridges,  oanseways,  or  stoaotnres  now  ereoted  or  in  process  of  erection  do  or  will 
interfere  with  free  and  safe  navigation. 
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Withiu  the  limits  of  the  district  in  my  charge  there  are  numeroos 
bridges,  causeways,  piers,  booms  and  other  stmctnres  erected  by  private 
parties  which  interfere  to  a  greater  or  less  extent  with  free  and  safe 
navigation. 

All  bridges  are  obstructions  to  navigation  in  a  certain  degree ;  bat 
most  of  the  bridges  on  the  Upper  Mississippi  have  been  built  under  the 
authority  of  acts  of  Congress,  and,  by  the  provisions  of  section  8  of  tiie 
river  and  harbor  act  of  July  5, 1884,  can  be  made  in  time  reasonably 
safe  and  convenient  for  the  passage  of  vessels  and  rafts.  As  regards 
Congressional  authority  in  advance  of  construction,  there  are  several 
exceptions ;  and  while  such  bridges  are  no  worse  than  others,  a  prin- 
ciple vital  to  the  interests  of  river  navigation — that  is,  obtaining  per- 
mission of  Congress  and  a  consideration  of  plans  and  location  by  tbe 
War  Department — was  violated  in  their  construction.  This  matter  is 
discussed  in  relation  to  the  St.  Paul  Eailroad  Bridge,  in  Circular  No. 
15,  Headquarters  Corps  of  Engineers,  July  1,  1885. 

There  are  on  the  Upper  Mississippi  numerous  booms,  piers,  cribs, 
etc.,  which  encroach  upon  the  channel  and  interfere  somewhat  with  navi- 
gation, but  none  of  these  cases  are,  perhaps,  of  sufficient  importance  to 
justify  special  mention.  But  the  spirit  which  leads  to  such  construe- 
tions  without  authority  may  at  any  time  result  in  work  which  will 
cause  the  interests  of  navigation  much  annoyance. 

Section  5254,  Revised  Statutes,  provides  for  the  erection  of  piers,  cribs, 
etc.,  under  the  authority  and  direction  of  the  Secretary  of  War,  but 
such  authority  is  rarely  requested.  It  would  be  in  the  interest  of  navi- 
gation if  the  same  laws  prohibited  the  erection  of  such  structures  with- 
out the  authority  of  the  Secretary. 

There  are  now  in  existence  a  number  of  acts  for  bridges  over  the 
Upper  Mississippi  which  hate  never  been  taken  advantage  of.  Some 
of  these  acts  are  very  old  and  defective,  and  most  of  them  were  appar- 
ently obtained  without  any  definite  ideas  of  use,  and  in  some  cases  pos- 
sibly merely  for  speculative  purposes. 

As  a  remedy  for  the  possible  troubles  which  may  affect  the  interests 
of  navigation  from  the  causes  above  enumerated,  such  legislation  would 
appear  advisable  as  will  result  in  a  general  bridge  law,  and  the  prohibi- 
tion of  all  bridges  not  in  accord  with  such  lawj  and  the  declaring  of  all 
structures,  which  encroach  upon  the  channel  and  have  been  built  with- 
out proper  authority,  public  nuisances,  and  ordering  their  removal,  and 
a  general  law  repealiug  all  bridge  acts  under  which  actual  constructioD 
has  not  been  commenced  w  ithin  three  years  of  date  of  passage,  would 
seem  very  desirable  in  the  interests  of  navigation. 
Very  respectfully,  your  obedient  servant, 

A.  Mackenzie, 

Major  of  Engineers. 

The  Chief  of  Engineers,  U.  S.  A» 


EEPORT  of  lieutenant-colonel  WILLIAM  E.  MEBBILL,   COEPS  CK- 

engineers. 

United  States  Engineer  Office, 

Cincinnati,  November  14, 1887. 

Sir:  In  accordance  with  instructions  contained  in  General  Ordei^ 
No.  7,  Headquarters  Corps  of  Engineers,  June  2, 1887, 1  have  the  honor^ 
to  submit  the  following  report  on  the  bridges,  causewco^s,  or  structures 
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edy  or  in  process  of  erection,  within  this  district  that  do  or  will 
fere  with  free  and  safe  navigation.  For  convenience  of  reference, 
ocation  and  dimensions  of  all  bridges  have  been  given, 
e  rivers  under  my  charge  are  the  Ohio,  the  Monongahela,  the  Al- 
my,  the  Muskingum,  the  Big  Sandy,  the  Guyandotte,  the  Little 
iwha,  and  the  Bucknannon.  The  last  four  have  been  under  my 
orary  charge  since  May,  1887. 

OHIO  BIYEB. 

e  bridges  in  existence  or  under  construction  on  the  Ohio  Biver  are 
I  in  the  following  table : 


o   . 
£01 


$ 


•  «-«•  •  • 

187fl 
1883 
IS49 

1871 
1871 
1883 

isrj 

1867 


1877 
1871 
1887 

1884 


Vame. 


Ohio  Connecting  BaUw^y* 

Beaver 

Steabenville 

Whtteling 


Kind. 


Bellaire 

Parkorsbar^^b 

Point  IMeasant 

Newport  and  Cincinnati. 


CoTington  and  Cincinnati 

Chesapeake  and  Ohio* 


CiocinnAti  Soatlidni.... 

OhioFallB 

Kentncky  and  Indiana 


Heoderaon 
Cairo* 


Railroad. 
...do.... 
.  do.... 
Highway 


Railroad 

....do 

Railroad  and 

liighway. 
Highway .... 

Railroad  and 
highway. 

Railroad 

...do 

Railroad  and 
highway. 

Railroad 

....do 


Soper- 
■tructore. 


Tmss . . . . . 

..do 

..  .do 

Wire  808- 
pension. 
Truss..... 

...do 

...do ..... 
...do 


Wire  ens- 
pension. 
Truss . . . . . 


..do 
...do 
...do 


.do 
.do 


Channel 

span  in  the 

clear. 


Feet. 
400  and  500 

420 
803 
080 

822  and  220 
327  and  327 

400 
400 

1.005 

650 

"fcoo 

853  and  380 
462  and  462 

500 
500 


-I 


Feet 
80 
90 
90 
92 

00 
90 

98 

101 

1051 

102| 

9g1 

lOGJ 

00 

105 


Feet, 
45 
45 
45 

48 

40 
40 
89 
80 

89 

43 

40 
45| 

411 

53 
53 


*BuUdiBg 

e  high  water  referred  to  in  the  above  table  is  the  high  water  of 
,  except  in  the  case  of  the  last  two  bridges,  which  are  referred  to 
ligh  water  of  1883. 

1  of  the  above-named  bridges  have  been  fully  reported  on  by  Boards 
Dgineers,  and  no  further  action  is  now  necessary.  There  are  no 
r  structures  in  the  Ohio  Biver  that  obstruct  navigation,  but  at 
f  points  riparian  owners  are  building  out  their  banks  to  such  an 
it  as  to  seriously  reduce  the  water-way  for  floods ;  there  seems, 
)ver|  to  be  no  law  which  can  be  invoked  to  prevent  such  encroach- 
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MONONaAHEUL  BIYER. 

The  fbllowlDg  table  of  bridges  over  the  Monongahela  Biver  has  lieei 
prepared  by  lb'.  William  Martin,  the  resident  engineer  at  the  Dani 
Island  Dam : 


Prfnt , 

Smlthfleld  Street 

PittsboT^  Cincinnati  and  St 
Louis  Bailwmy. 

Tenth  Street 

HonongaheU  Cooneotinff  ■ . . . . 

Baltimore  and  Ohio  (Glen- 
irood). 

Pitteborffh,  MoKeesport  and 
Yougnlogheny  (Hoai6> 
stead). 

Pennsylvania  Railroad  (Port 
Perry). 

Pittsbnreh,  MoKeeeport  and 
Yoafhlogheny  (MoKees- 
port). 

HoKeeeportf  Suspenaion 

Honon^ihela  City 

Ohio  ana  Baltimore  Short  Line 
Baikoad  (Coal  Center). 

Peonsylvania  Sailroad  (Bed- 
stone). 

BrownsTllle 

liorgantown 

Fairmonnt 


Kind. 


Highway 
...do... 
Railroad. 


Highway 
Bailroad. 
....do 


...do 


...do .. 
...do .. 


Highway 
...do  — 
Bailioad. 


...do 
Hi 


Channel^apao. 


8.0 

1L8 
15w6 


15.5 
32.6 
62.0 

6&0 

67.8 
102.0 
12(L6 


9 
6 


8 

4 
4 


8 
1 

4 


I 


i 


250 

-258 
821 


805 
218 
888 


818 
006 
190 


JPMt 

78.8 

65 

53 

54 

6L8 
57 

64 


67 
40 


48 

42 
58 

40 

4L6 
45i7 
89 


llame  of  pool  io  wkick  l» 
eated. 


DaTis 
Do. 
Do. 

Da 
Ka  1,  MonongaheliBivw. 

Do. 
Do. 


Do. 

No.  2;  over  month  of  Yonfl 
ogheoy. 

Do. 
Na  3,  Monongahds  Birtf. 
No.  4  (no  aapentractun)^ 

Dow 

Do. 
Na9. 
(380aakew.) 


En  order  to  accommodate  the  commerce  of  the  Monongahela  BiTi 
the  bridges  over  this  stream  should  give  a  clear  height  of  45  feet  abo 
pool  level,  and  this  should  be  the  standard  for  all  new  bridges.  Th( 
now  in  existence  below  Morgantown  (the  river  is  not  navigable  abc 
Morgantown)  which  have  a  less  height  than  45  feet  are  the  highw 
bridges  at  Monongahela  Oity,  which  is  3  feet  too  low ;  the  Kedsto 
Bailroad  Bridge,  which  is  5  feet  too  low,  and  the  National  Boad  Brid 
at  Browusville,  which  is  3^  feet  too  low. 

The  lower  part  of  the  Yonghiogheny  is  within  the  influence  of  Jh 
Ko.  2,  and  is  navigable  for  a  distance  of  5  miles.  As  there  are  no  pi 
senger  packets  on  this  piece  of  river  and  no  probability  of  such  in  t 
future,  the  bridges  over  the  Youghiogheny,  named  in  the  table,  cam 
be  considered  as  obstructions. 

The  clear  channel-width  of  all  Monongahela  bridges  should  be  260  fe 
and  this  width  should  be  prescribed  for  all  new  bridges.  I  would  n* 
however,  recommend  any  action  towards  changing  the  channel-spans 
existing  bridges. 

The  channel-spans  of  the  Tenth  Street  Highway  and  of  the  Pittsbnrt 
Cincinnati  and  St.  Louis  Bailway  bridges  are  obstructed  by  piles 
refuse  that  should  be  removed. 

There  is  urgent  need  of  the  passage  of  a  general  bridge  law  to  re^ 
late  the  construction  of  bridges  over  the  Monongahela  Bivei*,  as  t 
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State  of  PeDnsylvania  is  constantly  authorizing  the  construction  of 
bridges  over  this  river  without  praviding  for  definite  heights  or  definite 
shaonel-widthSy  and  the  just  rights  of  navigators  are  at  the  mercy  of 
bridge- builders.  The  former  have  had  several  expensive  lawsuits  to 
protect  navigation,  which  would  have  been  wholly  unnecessary  had 
dither  the  State  or  the  United  States  passed  a  general  bridge  law. 

ALLEGHENY  RIVER. 

The  follovdng  table  of  bridges^  over  the  Allegheny  Biver  has  been 
prepared  by  Mr.  J.  W.  Arras,  assistant  engineer  in  charge  of  the  work 
of  improvement  on  this  river : 


ITOm. 
0. 

0.5 
0.0 

0.7 

OlO 

1.8 
14 

105 


&4 

S.3 
20.0 

44.0 

00.5 
83.1 

8QL0 

80.0 
22.0 
.23.1 
^3 

30.4 
30.0 

^0 

[97.8 

10&8 

187.1 


KaBM. 


lTni<m 


SixUi  street 

North  aide  (SeT- 

enth  street). 
Niiith  street 


Pittsburgh,  Fort 
WsyneandChl- 
eago. 

Sixteenth  street .. 

■Thirtieth  street. 


Pittsbargb  Jnno- 

ton  BailrOAd 

(l^rty- third 

street). 

Forty-third  street. 

Sharpsbnrgh 
(Batler  street). 
•Freeport  (West 
^PennsylTania 
^Bailroad). 
Kittanning 


Brady's  Bend. 
•Parker 


Fozburg. 


Bmlenton. 
Big  Rock . 
Franklin. 
OaCity... 


Oil  City 

Allegheny  Valley 

Railroad. 
Tionesta 


^Hickory. 
Tidionte.. 


Philadelphia  and 
Brie  Railroad. 


Kind. 


Highway 


.do 
.do 


....do... 
Railroad 


Highway 
....do .... 


Railroad 


Highway .... 

....do  .....••• 

Bailioad 


Highway 


.do 
.do 


Railroad  and 

highway. 
Highway  .. 


ignway 

'.do 
.do 


...do... 
Railroad 


Highway 

Railroad  and 

highway. 
Highway 

Railroad 


Saperstrnetiira. 


Wooden  trassed 

arch  (Barr). 
Wire  saspension — 
Stiffened      suspen. 

sioniron  bars. 
Wooden  trassed 

arch  (Burr). 
Iron  lattice  tmss  . .. 


Wooden  trussed 

arch  (Burr). 
Iron  truss  oontina- 

ons  girder. 

Open  iron  truss..... 


i 

8 

I 


Wooden  trussed 

arch  (Burr). 
Open  iron  truss 


.do  .. 


Iron  bowstring  gird- 
er. 

Oi>en  iron  truss..... 

Zxojk  bowstring  gird- 
er. 

Wooden  Howe  truss, 
decked. 

Open  iron  truss 

Wooden  truss 

Wood  and  iron  truss . 

Suspension- wire 
cables. 

Open  iron  truss 

Wooden  trussed 
arch. 

Iron  bowstring  gird- 
er. 

Wooden  Howe  truss . 

Suspension -wire 

cable. 
Covered       wooden 

truss. 


Fset 
1,080 

1,030 
1.080 

1044 

1.107 

8i0 
700 

841.4 


080 
905 
705 

000 

750 
790 

530.7 

460 
700 
711 
700 

1,100 
450 

435 

040 

530 

450 


o 


4 
4 

5 

0 

4 

8 


4 

6 
6 


4 

4 

8 

3 
4 

4 
3 

0 
8 

4 

4 

2 
8 


S8| 


SO* 


.mS< 


II 


Fui, 
212 

840 
330 

209 

152 

210 

302 

(  210. 3 
{250 

244 
181 
185 

180 

200 
197 

170.0 

228 
175 
175 
500 

200 
150 

120 

101.5 

208 

160 


85.1 

33 

34.8 

34 
35.3 

38 
37.5 

1" 

87 
88 
47.3 

82.7 

30  2 
34.5 

80l3 
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>  Under  construction. 

*  The  original  superstructure,  a  woodoti  truss  and  arch,  is  at  present  being  taken  down  and  a  new 
le  erected  on  the  piers,  giving  an  additional  clear  height  of  9.3  feet. 

•  Two  spans  and  one  pier  of  this  bridge  were  removed  by  an  ice  gorge  im  March.  1885;  they  were 


erected  on  the  piers,  giving  an  additional  clear  height  of  9.3  feet. 
Fwo  spans  and  one  pier  of  this  bridge  were  removed  by  an  ice  , 
aced  during  the  same  year. 
Tba  Hidkory  Valley  Railroad  track  waa  laid  ever  thia  bridge  in  1887. 
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•  Rebuilt 

>  The  channel  span  and  part  of  another  were  taken  down  in  1887,  and  m  new  spaii  erected,  giTing 
an  increase  in  width  of  channel  of  36  feet. 

*  The  channel  span  of  this  bridge  ft^ll  in  May,  1887.  A  temporary  foot  bridge  has  been  erocted  ii 
its  place. 

■  Tliis  bridge,  the  superfltructnre  of  which  was  originally  a  Howe  truss,  was  taken  down  in  1885;  » 
new  one  was  erected,  having  an  increase  in  width  of  channel  of  71  feet  and  a  decrease  in  hei^bt  ia 
ch'ar  of  0.5  feet. 

The  tiiHt  eight  bridges  are  located  in  the  pool  of  the  Davis  Island  Dam,  and  tlieir  heights  are  mev- 
ured  to  Uie  surface  of  the  pool  of  the  dam. 

In  my  report  of  February  5, 18S5,  printed  in  Ex.  Doc.  No.  12,  Senate, 
Forty-ninth  Congress,  first  session,  I  recominendetl  that  many  of  the 
bridges  on  this  river  should  bo  modified  in  the  interests  of  navigation, 
in  order  to  conform  to  a  standard  which  I  named. 

Inasmuch  as  the  proposed  standard  was  an  individual  one,  I  would 
now  withdraw  my  recommendation  for  modification,  and,  in  lieu  thereof, 
would  recommend  that  a  general  bridge  law  be  enacted  for  the  Ml®* 
gheny  River. 

Experience  shows  that  no  dependence  can  be  placed  on  State  legist*' 
tion,  which  has  thus  far  been  limited  to  the  insertion  of  a  clause  re- 
quiring that  bridges  shall  not  obstruct  navigation,  but  without  defiuioS 
what  spans  and  heights  are  admissible. 

The  practical  effect  of  such  legislation  has  been  to  permit  bridge 
builders  to  act  upon  their  own  judgment,  and  to  force  steam-boat  men 
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jort  to  expensive  and  uncertain  litigation,  or  else  to  give  up  havi- 
g  the  river.  The  latter  result  has  actually  taken  place  on  the  Alle- 
ys and  the  navigation  on  this  river  is  now  limited  to  rafts,  barges, 
flats.  During  the  season  of  good  water,  the  latter  are  sometimes 
led  by  small  tow-boats,  but  usually  they«.re  towed  by  horses, 
ngress  has  already  appropriated  funds  for  building  a  lock  and  dam 
e  Allegheny  Biver  about  2  miles  above  its  mouth,  and,  after  this 
ilt,  the  subject  of  Allegheny  Eiver  bridges  will  require  re-examina- 
for  the  present  I  only  recommend  the  passage  of  a  general  bridge 
;o  govern  the  erection  of  future  bridges^  and  to  serve  as  a  standard 
lie  discussion  of  existing  bridges. 

MUSKINGUM  BIYEB. 

is  river  came  under  the  direct  control  of  the  United  States  on  the 
if  April,  1887.  The  following  is  the  report  of  Lieut.  Lansing  H. 
h,  Corps  of  Engineers,  my  assistant,  in  local  charge  of  this  river, 
le  bridges  now  in  existence  between  the  mouth  of  the  river  and 
den,  Ohio,  the  head  of  navigation : 

BBPORT  OF  UEUTENAXT  LANSING  H.  BBACH. 

Zanesvillb,  Omo,  November  16, 1887. 

:  I  have  to  snbmit  the  following  report  npon  the  bridges  across  the  Mnskingnm 
and  its  latenJ  canals,  as  caUed  for  by  (General  Orders  No.  7,  current  series, 
i^narters  Corps  of  Engineers : 
iblegivingalist  of  these  bridges  and  the  data  concerning  them  is  annexed 

>  several  bridges  are  so  similar  in  charaoteristios  and  effects  npon  navigation 
h  general  description  will  be  given,  subsequently  adding  the  special  features  of 
itmctnre. 

an  safely  hh  said  that  there  is  not  one  bridge  across  the  navigable  portion  of 
yef  which  does  not  interfere  with  free  and  safe  navigation.  All  are  draw-bridges, 
U  have  their  draw-spans  mach  too  narrow  to  admit  of  the  easy  and  safe  passage 
its  under  all  circumstances. 

3very  case,  too,  one  or  other  of  tjie  draw-spaces  is  still  further  contracted  by  a 
i^ay  on  the  draw  itselfl  which  pA)Jects  into  the  space  when  the  draw  is  open. 
)  McConnelsvUle  and  Malta  Bridge  and  the  bridge  recently  bnUt  at  Gaysport 
\e  only  ones  that  have  guiding  cribs  at  the  central  pier ;  the  former  has  a  crib 
e  upper  side  onlv,  and  this  crib  is  too  low  and  short  to  afford  proper  protection 

times.    At  the  latter  place  the  cribs  are  properly  buUt,  one  of  them  being  above 
he  other  below  the  central  pier. 

9  left  draw  in  the  Marietta  and  Harmar  Bridge,  although  having  a  width  of 
eet,  can  not  be  turned,  owId^;  to  a  lack  of  machinery ;  and  in  any  event  ^ill  not 
ailable  for  use  by  boats  until  the  Marietta  ice-harbor  lock  is  completed,  owing 
e  proximity  of  the  dam  and  the  fact  that  the  present  lock  is  located  on  the 

bank. 

e  Beverly  and  Waterford  Brid^  is  a  most  dangerous  structure,  and  has  fre- 

tly  proved  a  complete  obstraction  to  navigation.    It  is  bnUt  diagonally  to  the 

nt  and  channel  in  a  bend  where  boats  have  difficulty  in  getting  themselves  in 

Ion  in  time. to  enter  the  draw  properly.    The  piers  are  in  echelon,  and  boats  are 

;ently  exposed  to  the  fall  effects  of  wind  and  current  upon  one  side  with  nothing 

anteraot  it  upon  the  other ;  the  comers  of  the  piers  are  as  sharp  as  they  well  can 

nd  the  faces  are  entirely  too  rough  for  safety  to  passing  craft,  all  combining  to 

)  a  condition  of  affairs  which  should  not  be  allowed  to  exist. 

e  State  of  Ohio  brought  action  against  the  commissioners  of  Washington  County 

mpel  them  to  change  this  bridge,  and  obtained  a  decree  ordering  a  change  to  be 

>;  but  the  case  was  appealed,  and  before  it  came  to  the  second  hearing  the  river 

^ansferred  to  the  United  States. 

e  location  of  the  draw-spaces  at  the  Gaysport  Brid^  has  been  badly  selected,  and 

)  will  doubtless  be  trouble  in  the  future  at  this  point. 

Is  bridge  has  been  open  to  travel  only  about  two  months. 

severu  cases  the  lengths  of  bridges  across  the  canals  shonld  be  increased,  since 

•spaces,  equal  only  to  the  width  of  the  locks,  36  feet,  are  hardly  sufficient  in  the 

[s,  owing  to  currents  caused  at  times  by  the  mills. 
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The  StAte  of  Ohio  Mems  to  hare  allowed  the  bnUden  great  latitude  in  the  loettioi 
of  piers  and  abiitmentSf  and  in  style  of  bridge,  from  which  has  resalted  the  present 
small  aod  Himsy  strnctnres.  These,  however,  cannot  last  long,  and  the  conditifmof 
affairs  can  be  gradually  remedied. 

At  Zanesville  there  is  hot  one  bridge  across  the  canal  that  can  be  tnmed;  this  is 
at  Sixth  street.  The  others  can  easily  be  placed  in  condition  to  swing  prop«ri7,aDd 
this  should  be  required. 

The  two  bridges  above  Dam  No.  10,  viz,  the  Fifth  Street  Bridge,  at  Zane8viUe.tDd 
that  beloDgiug  to  the  Ciucinnati  and  MuskiDgnm  Valley  Railway  Company,  atEUk 
Station,  are  both  complete  barriers  to  navigation. 

The  former  is  a  weak  structare,  and  was  bnUt  without  anthority,  the  board  of  pob* 
lie  works  not  interfering.    The  latter  seems  to  have  been  bnilt  nnder  anthoritj,  bot 
apparently  not  in  accordance  with  the  approved  plan — a  high  span  in  the  onginil 
drawing  not  appearing  in  the  present  bridge. 
Very  respectfully, 

liANSDro  H.  Bkaos, 
JlrffI  Lieutenant  ofMmgnmrb 
Lieut.  CoL  W.  E.  Mrrrill, 

Corjps  of  Engine&m* 
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Many  of  the  above-named  bridges  are  unnecessary  obstrnctions  to 
navigation,  but  no  action  against  them  is  recommended  at  this  pres- 
ent. It  is  deemed  advisable  to  await  the  action  of  Oongress  on  tbe 
proposed  general  bridge  law  for  the  government  of  future  bridges  over 
the  Muskingum  Eiver,  which  has  recently  been  submitted  by  a  Board 
of  Engineers. 

There  are  no  "  structures  "  other  than  bridges  which  interfere  with 
navigation. 

BIG  SANDY,    GUTANDOTTE,  LITTLE    KANAWHA,   AND   BUCKHANNON 

RIVERS. 

The  above-named  rivers  have  been  in  my  charge  but  a  few  months, 
and  I  therefore  submit  the  following  report  on  the  obstructions  in 
these  streams,  which  has  been  prepared  by  Mr.  B.  F.  Thom  as,  assist- 
ant engineer,  who  has  been  in  local  charge  of  the  works  of  improve- 
ment on  the  first  and  third ;  there  are  no  artificial  obstructions  on  the 
portion  of  the  Buckhannon  Eiver  that  is  under  improvement. 


^ 


REPORT  OF  MR.  B.   F.   THOMAS,  ASSISTANT  ENGINEER. 

BIO  8ANDT  RIVER. 

The  bridge  of  the  Chesapeake  and  Ohio  Railroad,  crossing  this  river  1  mile  »boT« 
its  junction  with  the  Oliio,  has  three  spans,  respectively  205, 209,  and  203  feet,  connt- 
ing  from  the  Kentucky  or  western  side  of  the  river.  At  the  time  of  the  construction 
of  this  bridge  the  river  occupied  the  central  span,  bat  it  soon  changed  to  the  easteni 
or  West  Virginia  side,  where  it  has  been  constantly  cutting  away  the  shore  and  en- 
dangoriug  the  land  pier,  until  the  company  has  been  compelled  to  protect  it  by  piles, 
cribs,  and  riprap  extending  to  the  water^s  edge. 

The  former  channel-span  has  filled  with  sand  from  2  to  6  feet  in  depth,  so  that  in 
ordinary  low  water  boats  have  to  use  the  new  channel.  The  second  pier  from  the 
eastern  side,  being  the  one  immediately  adjoining  the  new  channel,  has  settled 
somewhat,  and  the  company  in  repairing  it  has  left  piles  and  riprap  around  ilex- 
tending  into  the  channel  and  making  navigation  dilDcnlt  at  low  stages,  but  not 
dangerous  except  for  tows  which  rarely  run  at  this  stage  of  water.  When  there  is 
a  towing  stage  of  water  the  original  channel-span  can  generally  be  used. 

The  piles  and  riprap  about  this  pier  should  be  removed,  as  the  clear  width  of  tbe 
present  low  water  is  only  65  feet.  In  times  of  very  hi<^h  water  the  bridge  itaelf, 
though  73  feet  above  low  water,  prevents  boats  from  making  their  regular  trips  for  i 
few  days  at  a  time,  and  it  is  probable  that  as  soon  as  the  river  is  locked  and  dammed 
and  commerce  increased,  steps  will  have  to  be  taken  to  remove  this  cause  of  delay. 

LOUISA  FORK,   BIO  BKSDY  RIVER. 

The  Chattaroi  Railway  Bridge  crosses  this  fork,  2|  miles  above  itsmoath,  at  Louisa. 
It  has  a  channel  space  of  175  feet,  GG  feet  above  low  water.  It  is  not  an  obstruction 
to  navigation  except  in  extreme  high  water,  and  then  only  for  a  few  hours.  With 
the  completion  of  the  dam  at  Louisa,  and  the  constM|uent  increase  of  navigation  in 
this  pool,  it  is  likely  to  become  a  more  serious  obstruction. 

TUG  FORK,   BIO  SANDY  RIVER. 

There  are  no  bridges  on  this  stream,  but  the  little  mill-dams  on  the  upper  pSfftof it 
have  been  a  source  of  annoyance  and  loss  to  timbermen  for  years.  They  have  been 
built  without  authority  from  State  or  nation.  Many  of  them  have  been  modified  the 
present  season  by  order  of  Major  Post,  and  qui  to  a  number  destroyed,  so  that  unless 
they  are  rebuilt  by  their  owners,  a  thing  highly  probable,  it  is  believed  that  the  river 
can  be  safely  navigated. 

These  dams  are  constructed  of  bowlders  raked  up  in  the  shoals,  and  any  one  can 
have  a  dam  who  cares  to  spend  a  week  in  its  construction. 

GUTANDOTTE  RIVER.  ' 

Tliere  are  two  bridges  across  this  stream  near  its  mouth. 

The  suspension  bridge,  owned  by  the  county,  has  a  clear  span  between  tops  of  pien 
of  458  feet,  with  a  height  of  54  feet  above  low  water,  and  an  additional  span  on  iti 
upper  or  eastern  end  ot  131  feet.  No  steam-boats  run  on  this  steam,  and  the  bridgeij 
an  obstruction  only  in  times  of  ruuuing  ice,  when  its  position,  within  a  few  hunclred 
feet  of  the  Ohio  Kiver,  prevents  the  use  of  the  Guyandotte  for  an  ice-harbor. 


i. 


S^B 
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The  Chesapeake  aod  Ohio  Railroad  bridge,  1  mile  from  the  Ohio  River^  has  three 
6paDS,  respectively  155,  156,  and  148  feet  between  centers,  commencing  at  its  lower  or 
-western  end.  The  channel-span  is  57  feet  above  low  water.  The  axis  of  the  bridge 
makes  an  angle  of  45  degrees  with  the  coarse  of  the  stream.  As  the  navigation  at 
present  does  not  include  steam* boats,  this  bridge  does  not  interfere  with  its  safety. 

The  apper  part  of  the  river  is  obstructed  somewhat  by  dams,  which,  as  they  were 
built  under  State  anthority,  cannot  be  removed  without  pntchase. 

LITTLE  KANAWHA  RIVER. 

This  stream  has  two  bridges  crossing  it  close  to  its  month  in  the  city  of  Parkers- 
bargh,  both  of  which  inter^re  with  navigation.  The  Ohio  River  Railroad  bridge,  400 
feet  above  its  junction  with  the  Ohio  River,  has  a  channel-span  of  300  feet,  and  is  60 
feet  above  low  water.  The  Wood  Coointy  wagon  bridge  has  also  a  cbannel-span  of 
300  feet  and  is  43  feet  above  low  water.  Tbe  principal  objection  to  both  bridges  is 
that  they  destroy  a  most  excellent  and  useful  i'*«^-harbor  for  Ohio  River  steam-boats. 
The  county  bridge  has  the  additional  objection  that  it  prevents  Little  Kanawha  boats 
fiom  reaching  the  Ohio  River  and  the  wharf  boat  during  ordinary  high  water,  on  ac- 
eonDt  of  its  small  elevation  above  boating  stage. 
Respectfully  submitted. 


The  Ghief  OF  Engineers,  TJ.  S.  A. 


Wm.  E.  Merrell, 
Li^nit  Col.  Engineers. 


bepobt  OP  lieutenant-colonel  o.  m.  pob,  corps  op  engineers. 

United  States  Engineer  Office, 

Detroit^  Mich,,  August  8, 1887. 

Sib  :  In  compliance  with  the  provisions  of  section  4  of  the  river  and 
harbor  act  approved  August  5, 188Q,  I  have  the  honor  to  report  that 
there  are  two  cases  in  this  district  where  "  bridges,  causeways,  or  struct- 
ures now  erected  or  in  process  of  erection  do  or  will  interfere  with 
free  and  safe  navigation." 

First,  The  railroad  bridge  now  being  erected  over  St.  Mary's  Falls 
Canal  by  the  Sault  Ste.  Marie  Bridge  Company. 
•  There  can  be  no  doubt  but  this  bridge  will  interfere  somewhat  with 
the  free  navigation  of  the  canal,  but  will  probably  not  render  it  any 
more  unsafe. 

The  bridge  Is  constructing  under  authority  of  an  act  entitled  '^Anact 
to  authorize  the  construction  of  a  railroad  bridge  across  the  Sainte  Marie 
Eiver,"  approved  July  8, 1882. 

Although  the  bridge  belongs  to  a  private  corporation  its  operation 
should  be  under  the  sole  control  of  the  canal  management,  with  a  view 
t</ reducing  to  a  minimum  the  delays  both  to  trains  and  vessels. 

Second.  A  draw-bridge  over  the  river  Eouge  at  the  crossing  of  the 
river  road  (Monroe  road). 

This  bridge  rests  upon  piles,  the  draw-span  being  insuflScient  to  per- 
mit free  and  safe  navigation.  Moreover  the  draw-span  is  so  much  out 
of  order  that  it  cannot  be  used.  Fortunately  it  has  fallen  down,  thus 
rendering  available  for  purposes  of  navigation  the  entire  width  ot  the 
opening,  but  at  the  same  time  impassable  as  a  roadway.  The  responsi- 
bility for  the  bridge  is  in  dispute  between  the  townships  of  Springwells 
and  Ecorse,  of  which  the  river  forms  the  common  boundary.  Each 
township  has  posted  a  notice  at  its  own  end  of  the  bridge  denying  re- 
sponsibility, and  there  the  matter  rests  for  the  present. 
I  am,  sir,  very  respectfully,  your  obedient  servant, 

O.  M.  PoK, 
Lieut,  Col,  of  Engineers, 
Bvt.  Brig.  Gen,,,  V.  S.  A, 

The  Ghief  of  Engineers,  D.  S.  A. 
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bepobt  of  oaptain  oarl  p.  palfrey,  corps  of  engineebs. 

United  States  Engineer  Offioe, 

Oswego,  N',  F.,  November  11,  1887. 

General  :  In  compliance  with  General  Orders  No.  7,  current  seriea, 
Headquarters  Corps  of  Engineers,  I  have  the  honor  to  report  the  follow- 
ing structares  interfering  with  free  navigation  of  the  harbors  UDder 
my  charge : 

AT  OSWEGO,  NEW  YORK. 

During  the  year  1883  the  Delaware,  Lackawanna  and  Western  BaO- 
road  Company,  or  other  parties,  constructed,  in  the  new  harbor  formed 
by  the  west  breakwater,  a  pier  carrying  a  coal  trestle.  The  pier  and 
trestle  is  about  1,000  feet  in  length,  extending  to  within  407  feet  of  the 
west  breakwater,  and  located  with  its  outer  end  in  about  17^  feet  of 
water  at  the  lowest  stage  of  the  lake.  The  right  to  so  occupy  the  har- 
bor was  questioned  by  the  United  States,  and  the  subject  was  placed 
in  the  hands  of  the  United  States  district  attorney.  This  office  has 
no  further  record  of  action  in  the  matter.  It  has  been  frequently  re- 
ported to  me  by  tug  masters  that  tows  easily  handled  in  the  bi^oad  spaces 
east  and  west  of  the  coal  trestle  gave  difficulty  in  passing  around  it 

AT  CHARLOTTE,  NEW  YORK. 

A  railroad  draw-bridge  over  the  Genesee  River,  built  by  authority  of 
Congress,  now  owned  and  used  by  the  Eome,  Watertown  and  Ogdeofi- 
burgh  Railroad,  having  one  span  of  130  feet  in  deep  water  and  one  of 
130  feet  in  shallow  water,  offers,  as  usually  managed  during  the  season 
of  navigation,  as  little  obstruction  to  commerce  as  is  consistent  with  its 
use.  At  about  the  opening  of  the  present  navigation  season  oomplaiDts 
were  made  to  this  office  of  difficulty  and  delay  in  consequence  of  refusal 
to  open  the  draw. 

No  other  structure  in  any  degree  interfering  with  free  navigation  of 
the  harbors  under  my  charge  is  known  to  me. 

I  have  the  houor  to  be,  very  respectfully,  your  obedient  servant, 

Carl  F.  Palfrey, 

The  Chief  of  Engineers,  U.  S.  A.  Captain  of  Engineen. 


report  of  colonel  o.  h.  mendell,  corps  of  enoinebb& 

United  States  Engineer  Office, 

8an  Francisco^  CaL,  June  15, 1887. 

Sir:  The  following  report  is  respectfully  submitted  in  regard  to 
Oakland  Harbor,  the  only  case  coming  within  the  provisions  of  General 
Orders  No.  7,  Headquarters  Corps  of  Engineers,  June  2,  1887 : 

There  are  two  bridges  over  the  channel  of  Oakland  Harbor,  neither 
of  which  at  present  can  be  regarded  as  an  interference  with  firee  and 
safe  navigation.  It  is  altogether  probable,  however,  that  at  a  fiatore 
date,  when  the  harbor  improvements  shall  have  been  considerably  ad- 
vanced, both  bridges  will  be  an  interference  with  navigation,  which 
may  then  be  obviiUed  by  a  sufficient  increase  of  space  in  the  draws. 

The  Webster  Street  Bridge,  bearing  a  highway  and  a  railrpad,  has  an 
opening  of  draw  82  feet  in  the  clear.  The  Alice  Street  Bridge  has  a 
draw  opening  of  79  feet.  The  depth  in  channel  above  these  bridge* 
admits  now  only  vessels  of  light  draught,  which  have  no  difficulty  in  pass* 
iug  through  the  draws.  Wlien  the  time  shall  arrive  for  passage  of  large 
vessels  the  openings  will  be  found  insufficient,  and  will  need  to  bein- 
gs    creased  to  150  feet,  more  or  less. 
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The  Alice  Street  Bridge  is  used  for  rail  traffic  solely.  Both  bridges 
were  built  within  the  past  seventeen  years;  the  Alice  Street  Bridge 
bearing  a  date  several  years  later  than  the  Webster  Street  Bridge. 

The  bridges  are  of  wood,  and  are  not  costly  structures.    The  draw  of 
the  Webster  Street  Bridge  is,  however,  of  iron  or  steel. 
Very  respectfully,  your  obedient  servant, 

G.  H.  Mendbll, 
Colonely  Corps  of  Engineers, 
The  Ohiep  op  Engineers,  U.  S.  A. 


report  op  major  w.  h.  h.  bentaurd,  corps  op  engineers. 

United  States  Engineer  Opficb, 

San  Francisco^  Cal.j  August  26, 1887. 

Sir:  In  accordance  with  instructions  contained  in  General  Orders 
No.  7,  current  series,  from  Headquarters  Corps  of  Engineers,  regarding 
obstructions  in  navigable  waters,  I  have  the  honor  to  transmit  herewith 
a  map  of  a  portion  of  San  Diego  Harbor,  showing  wharves  constructed 
along  that  front  and  also  proposed  constructions. 

The  increase  in  the  commerce  of  this  harbor  has  caused  a  demand  for 
additional'  wharfage  facilities,  in  consequence  of  which  an  extensive 
wharf  has  been  erected  by  Babcock  &  Story,  and  others  are  projected 
that  will  tend  to  obstruct  the  free  and  safe  navigation  of  the  harbor. 
The  sketch  herewith  gives  the  location  of  the  wharves  now  built,  and, 
in  addition  to  those  marked  as  projected,  others  are  in  contemplation 
at  various  points  along  the  city  front. 

The  wharves  and  slips  are  built  in  such  a  manner  as  to  interfere  with 
the  free  flow  of  the  water^  and  extend  out  to  a  depth  greatly  in  excess 
of  that  actually  required  in  the  interests  of  commerce  and  what  can  be 
carried  over  the  bar. 

Suit  was  recently  brought  in  a  justice's  court  against  Babcock  & 
Story,  under  a  State  law,  for  obstructing  navigation,  which  resulted  in  a 
verdict  against  them  and  a  fine  of  $100  imposed.  This  was  paid,  but 
no  further  st^s  taken  to  prevent  any  extension  or  addition  to  the  struct- 
ure. It  is  understood  that  the  wharf  will  be  extended  as  indicated  on 
the  map. 

It  is  desirable  that  steps  be  taken  to  limit  the  length  of  the  structures 
and  to  prescribe  the  manner  in  which  they  shall  be  built,  to  the  end 
that  the  navigation  of  the  harbor  may  not  be  obstructed. 

I  have  no  survey  of  this  locality  that  would  enable  me  to  report  what 
the  actual  effect  of  the  wharves  already  constructed  has  been,  but  it  is 
desirable  in  the  interest  of  navigation  that  these  surveys  be  made  and 
repeated  fh>m  time  to  time  to  ascertain  the  changes  that  take  place 
attributable  to  these  and  other  constructions. 
Very  respectfully,  your  obedient  servant, 

W.  n.  H.  Benyaurd, 

Major  of  Engineers. 

The  Ohiep  op  Engineers,  U.  S.  A. 


report  op  captain  willard  young,  corps  of  engineers. 

United  States  Engineer  Office, 

Portland^  Oregon^  July  20, 1887. 

Sib  :  I  have  the  honor  to  report  that  the  only  stractnres  in  the  en- 
gineer district  with  which  I  am  connected,  now  erected  or  in  the  process 
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of  erection,  which  do  or  will  interfere  with  free  and  safe  navigation  are 
those  described  in  Captain  Powell's  report  on  the  subject,  dated  Janu- 
ary 7,  1887. 

The  log-boom  at  Coquille  City,  Oregon,  has  been  extended  by  the  ad- 
dition of  a  "  catch-boom,"  and  connected  with  this,  at  times,  is  a  string 
of  boom-sticks  stretching  right  across  the  river.  The  master  of  the 
river  steamer  Little  Annie  complains,  in  writing,  of  this  boom,  saying 
that  he  carries  the  United  States  mail,  and  that  he  has  been  stopped  as 
much  as  two  hours  trying  to  get  by  the  boom. 

The  superintendent  of  the  Government  work  states  that  cutting  of 
the  left  bank  opposite  the  boom  is  recent  Complaint  is  also  made  that 
the  boom  about  2  miles  above  Parkersburgh,  on  the  OoquiUe  River,  has 
been  extended  out  into  the  channel  so  as  to  make  it  difficult  for  boats 
to  pass. 

In  this  connection  it  may  be  well  to  call  attention  to  the  fact  that 
trees  have  been  felled  directly  into  the  Coquille  Eiver  by  settlers  abng 
its  banks,  and  that,  too,  quite  recently.  This  practice  is  to  be  regretted, 
as  it  directly  tends  to  destroy  existing  channels,  and  thus  to  interfere 
with  the  free  and  safe  navigation  of  the  river. 
Very  respectfully,  your  obedient  servant, 

W.  Young, 
Captain  of  Engineers. 

The  Chief  of  Engineers,  U.  S.  A. 


"% 


report  op  captain  charles  f.  powell,  corps  op  engineers. 

United  States  ^Engineer  Office, 

Portland^  Oregon^  August  22, 1887. 

Sir  :  I  have  the  honor  to  make  the  following  report  concerning  cer- 
tain structures,  now  erected  or  in  process  of  erection,  which  interfere, 
or  will  interfere,  with  free  and  safe  navigation. 

The  salmon  pound-nets  near  the  mouth  of  the  ColumWa  Elver  and 
fish-wheels  next  below  the  Ca.scades  Canal,  described,  with  statements 
of  their  effect  on  navigation,  in  my  report  of  January  7,  1887,  and  pub- 
lished in  Senate  Ex.  Doc.  105,  Forty-ninth  Congress,  first  session,  are 
in  more  extensive  use  than  formerly.  It  is  understood  that  there  are 
over  a  hundred  pounds  in  Baker's  Bay;  they  occupy  the  greater  part 
of  that  water,  leaving  only  a  comparatively  narrow  passage-way  for 
vessels.  A  special  report  of  the  effect  of  these  structares  on  the  bay 
channel  leading  to  Fort  Canby  was  submitted  January  4,  1887,  and  a 
draft  of  proposed  regulations  for  the  location  of  these  and  similar 
structures  was  prex)arcd  in  accordance  with  instructions  and  forwarded 
March  10, 1887. 

Besides  interfering  with  free  and  safe  navigation,  the  pounds  to  some 
degree  cause  g.  shoaling ;  they  are,  in  effect,  permeable  dikes,  which 
check  the  current  and  cause  more  or  less  of  a  fill ;  they  contract  the 
water-way  and  deflect  the  current.  Wherever  the  channi^l  is  good 
enough  this  contraction  and  deflection  are  unnecessary  and  apt  to  be 
injurious  to  navigation.  On  the  other  hand,  where  the  channel  is  DOt 
good,  the  pounds,  which  are  a  strong  kind  of  fish-trap,  may  be  arranged 
to  improve  it,  and  at  such  places  be  on  the  whole  a  benefit  to  naviga- 
tion. The  location  of  these  and  similar  structures,  consequently,  ought 
to  be  regulated  for  the  protection  and  amelioration  of  navigable  waters, 
and  preferably  by  the  War  Dex)artment,  which  is  charged  with  the 
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execution  and  maintenance  of  works  for  the  objects  named,  and  which 
has  agents  in  direct  supervision  of  such  works. 

No  authority  is  exercised  or  delegated  by  Oregon  or  Washington 
Territory  in  locating  or  limiting  fish^pounds,  traps,  or  wheels.  Existing 
laws  concern  size  of  oi)enings  and  times  of  use  of  traps.  Structures 
named  are  built  as  a  right  of  the  land-owners,  the  same  as  a  public 
wharf  or  landing  pier  would  be. 

The  waters  are  public  property.  Bridges  and  the  location  of  wharves 
generally  are  regulated,  but  they  are  for  use  of  the  public,  while  fish- 
traps,  of  which  fish-pounds  are  one  kind,  and  fish-wheels  are  wholly 
private. 

Some  of  the  Cascades  fish -wheels  are  fixed  structures  of  cribs  and 
rongh  stone  walls ;  others  are  floating.  They  are  generally  located  on 
the  low  sharp  points  which  help  to  form  the  rapids,  and  all  of  them  have 
rans,  or  chutes,  and  sometimes  wings,  partly  made  by  building  walls  of 
riprap  in  the  river  bed. 

The  fish-wheel  structures  decrease  the  river  cross-sections,  and  con- 
sequently injuriously  afiect  the  current  at  the  rapids,  although  not  to  a 
large  degree.  The  removal  of  the  fish-trap  structure  from  along  the 
channel  shores  will  be  advisable  when  this  part  of  the  river  becomes  nav- 
igated, and  be  necessary  when  the  work  of  a  radical  open-river  improve- 
ment is  undertaken,  as  contemplated  by  the  Cascades  Canal  project. 
Very  respectfully,  your  obedient  servant, 

Chas.  F.  Powell, 
Captain  of  Engineers. 

The  Chief  of  Engineers,  U.  S.  A. 


bepobt  of  hajob  w.  a.  jones,  corps  of  engineers. 

December  14, 1886. 

Sib:  I  have  the  honor  to  report  as  follows  uiK)n  the  bridge  now  in 
oonrae  of  construction  across  the  Willamette  Eiver,  Portland,  Oregon : 

THE  BECOBD. 

Witli  some  minor  changes  which  do  not  materially  affect  the  main 
prop9sition  as  to  whether  or  not  it  is  an  obstruction  to  navigation,  this 
is  the  same  bridge  which  gave  rise  to  the  exteusive  discussion  to  be 
found  in  Annual  Eeport  Chief  of  Eugiueers,  1880,  Vol.  Ill,  p.  2043 ;  also 
Senate  Ex.  Doc.  162,  Forty-seventh  Congress,  first  session. 

This  discussion  shows  conclusively  that  the  bridge  as  then  projected 
woald  be  a  serious  obstruction  to  navigation. 

The  pier  foundations  up  to  low  water  were  built  before  the  bridge 
was  enjoined,  and  subsequent  events  have  proved  that  they  alone  have 
practically  cut  the  harbor  of  Portland  in  two.  The  deep-water  ship  as 
a  rule  no  longer  goes  above  the  line  of  the  piers  in  place. 

•     '  •  •  •  •  •  • 

LOCATION. 

Inasmuch  as  the  present  location  is  idefntical  with  the  one  before  the 
United  States  circuit  court,  and  inasmuch  as  the  court  therein  held, 
"  Upon  the  evidence  and  in  the  very  nature  of  things  there  can  be  no 
doubt  that  the  bridge  where  and  as  it  is  being  constructed  is  a  serious 
obstruction  to  the  navigation  of  the  river,"  it  will  not  be  necessary  for 
me  to  touch  upon  the  question  of  location. 


*% 
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OHARAOTER  OP  THE  PRESENT  BRIDaB. 

The  bridge  now  in  coarse  of  constrnction  difiTers  from  the  one  before 
the  Uniteil  States  court  in  this : 

That  the  draw  openings  jiave  been  increased  to  136  feet  at  the  low- 
water  line.  They  were  100  feet  in  the  enjoined  bridge.  The  pivot  pier 
remaius  the  same.  The  other  clear  spans  and  abntment  spans  have 
been  changed  and  are  as  follows,  commencing  ttom  the  Morrison  street 
approach : 


Width  (111  fMt). 


Shore  span,  west  side •••••••••••....•.•••••• 

Swing  open  ID};,  C  toC  ofpiera 

SwiDf;  opouing  in  the  cluar  betweea  maaonry  of  pien. 
Three  closed  spaas,  C  toO  of  piera,eaoh 


The  bridge  is  a  combination  trnss-pivot  draw-bridge.  The  draw  and 
draw-rest  piers  are  of  stone,  laid  on  a  pile  and  grillage  foundation  in- 
cased in  cribs  filled  with  riprap  stone. 

The  remaining  piers  are  iron  tubes  5  feet  in  diameter,  in  pairs,  and 
filled  with  concrete.  These  rest  on  foundations  similar  to  those  of  the 
draw-piers.  I  have  not  the  dimensions  of  these  cribs,  but  they  are  an 
important  factor  in  any  discussion  of  the  eflfect  of  the  bridge  upon  the 
regimen  of  the  river.  The  clear  headway  of  the  bridge  is  about  8  feet 
at  high  water.  The  character  of  the  bridge  trusses  is  not  material  to 
the  discussion.  It  will  be  seen  that  the  short  pile  bents  running  out 
from  the  eastern  shore  have  been  replaced  with  trussed  spans  of  con- 
siderable dimensions.  These  rest  on  tubular  piers  5  feet  in  diameter. 
The  stationary  spans  are  now  of  sufficient  dimensions.  The  superflaons 
pier  foundations  have,  I  understand,  been  removed,  but  I  am  not  in- 
formed as  to  whether  sufficiently  so  or  not. 

The  width  of  the  draw  opening  measured  parallel  to  the  axis  of  the 
bridge  is,  as  stated,  136  feet  at  low  water.  But  the  eflfective  draw  open- 
ing for  a  passing  vessel  is  a  function  of  the  direction  of  the  current 
through  said  opening.  The  chart  submitted  shows  that  this  direction 
is  continually  varying  with  changes  in  the  river  stages.  It  shows  » 
current  direction  through  the  draw  at  a  stage,  when  the  velocity  is  very 
great,  that  varies  from  the  direction  of  a  line  parallel  with  the  piers  at 
an  angle  of  20  degrees.  The  effective  width  of  the  draw  opening  is  its 
width  at  right  angles  to  the  current  passing  through  it.  Hence' the 
record  shows  that  the  effective  width  of  the  draw  opening  became  t^ 
duced  at  a  season  of  great  commercial  activity  to  121  and  possibly  11» 
feet,  and  this  when  the  river  velocity  was  so  great  as  of  itself  alone  to 
render  navigation  difficult.  No  rest  piers  for  the  open  draw  and  no 
sheer  booms  are  provided. 

Tliere  are  submitted  herewith: 

Two  maps  of  the  river,  showing  soundings  and  position  of  piers. 

Map  showing  currents  and  piers. 

A  projection  showing  effective  width  of  draw  opening  at  greatest 

angle  of  current. 

•  •••••• 

Very  respectfully,  your  obedient  servant, 

W.  A.   JONKS, 

The  OnrEP  of  Eivgineers,  U.  S.  A.  Major  ofEnginem. 
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OCCUPANCY  AND  INJURY  TO  PUBLIC  WORKS   BY  CORPORATIONS  AND 

INDIVIDUALS. 


LETTER  OF  TUE  SECRETARY  OY  WAR. 


War  Department, 
Washington  City^  February  26, 1885. 

The  Secretary  of  War  has  the  honor  to  transmit  to  the  House  of 
Bepresentatives  copies  of  reports  of  such  officers  in  charge  of  river 
and  harbor  districts  as  report  instances  in  which  piers,  breakwaters, 
or  other  structures  or  works  built  or  made  by  the  tTnited  States  in  aid 
of  commerce  or  navigation  are  used,  occupied,  or  injured  by  a  corpora- 
tion or  an  individual,  and  the  extent  and  mode  of  such  use,  occupation, 
or  injury,  and  the  facts  touching  the  same^  said  reports  being  trans- 
mitted in  compliance  with  the  requirements  of  section  2  of  the  river 
and  harbor  act  of  July  5, 1884. 

BoBERT  T.  Lincoln, 

Secretary  of  War, 

The  Speaker  of  the  Bouse  of  Bepresentatfves. 


LETTER  OF  THE  CHIEF  OF  ENGINEERS. 


Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Wa^hingtonj  D.  C,  February  24, 1885. 

Sib:  Section  2  of  the  river  and  harbor  act  of  July.  5, 1884,  requires 
of  the  Secretary  of  War  that — 

He  shall  *  *  •  report  to  Congress,  at  its  next  session,  all  the  instances  in  tbo 
United  States  in  which  piers,  breakwaters,  or  other  strnctnres  or  works  bnilt  or  made 
by  the  United  States  in  aid  of  commerce  or  navigation  are  used,  occupied,  or  injnred 
by  a  corporation  or  an  individnal,  and  the  extent  and  mode  of  such  use,  occupation, 
or  injnry,  and  the  facts  teaching  the  same. 

With  a  view  to  the  collection  of  data  to  supply  the  information  de- 
sired, all  officers  under  the  direction  of  this  office  were  instructed  to 
prepare  and  submit  detailed  reports  covering  all  facts  necessary  to  en- 
able the  Secretary  of  War  to  comply  with  the  terms  of  the  extract;  above 
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quoted. .  Reports  hav'e  b^n  received  from  all  officers  in  charge  of  n\ 
and  harbor  districts,  and  I  have  the  honor  to  submit  herewith  copies  i 
such  of  them  as  report  instances  "in  which  piers,  breakwaters,  orotha^"^ 
structures  or  works  built  or  made  by  the  United  States  in  aid  of  com- 
merce or  navigation  are  used,  occupied,  or  injured  by  a  corporation  or 
an  individual,"  etc.  All  the  other  officers  state  that  there  are  in  th«r 
districts  no  instances  of  such  use,  occupation,  or  ii^ury  to  report  under 
the  provisions  of  the  act 

Very  respectfully,  your  obedient  servant,  . 

John  G.  Parke, 
Acting  Chief  of  Engineen. 

Hon.  BoBERT  T.  Lincoln, 

Secretary  of  War. 


report  of  lieutenant-colonel  george   h.  elliot,  corps  op 

engineers. 

Engineer  Office,  United  States  Army, 

Netcport^  B.  J.,  February  11, 1885. 

General:  In  compliance  with  Department  letter  of  February  10, 
1886, 1  have  to  state  that  there  is  no  structure  or  work  in  my  district 
''built  or  made  by  the  United  States  in  aid  of  commerce  or  navigation, 
used,  occupied,  or  injured  by  any  corporation  or  individual.'' 

The  Government  wharf  in  the  inner  harbor  at  Block  Island  is  the 

only  wharf  on  the  island.    It  is  used  by  the  General  Government  and 

the  public  in  common,  and  it  is  supposed  that  it  is  not  included  in  the 

works  referred  to  in  the  first  part  of  section  2  of  the  act  of  July  5, 18Si 

Very  respectfully,  your  obedient  servant, 

George  H.  Elliot, 
Lieut  Col,  of  Engineers, 

Brig.  Gen.  John  Newton, 

Chief  of  Engineers,  tf,  8.  A, 


REPORT    OF   lieutenant-colonel   WALTER   McFARLAND,    CORPS  OF 

engineers. 

Engineer  Office,  United  States  Army, 

New  Haven,  Conn,y  January  14, 1885. 

General  :  Under  section  2  of  the  act  of  Congress  relating  to  rivers 
and  harbors,  approved  July  5, 1884, 1  have  the  honor  to  report  as  fol- 
lows upon  the  use  by  corporations  or  individuals  of  "  works  built  or 
made  by  the  United  States  in  aid  of  commerce  or  navigation,"  •  •  • 
all  in  the  engineer  district  of  which  I  have  charge,  extending  firom  the 
headwaters  of  the  Hudson  Eiver  to  the  eastern  end  of  Long  Island 
Sound. 

Very  respectfully,  your  obedient  servant, 

Walter  MoFarland, 
Lieut  Col  of  Engineers, 
Brig.  Gen.  John  Newton, 

Chief  of  Engineers,  tf.  S.  A. 
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the  east  side  of  tbe  river,  about  1^  miles  above  the  lower  railroad  bridgi 
at  Albany,  under  agreement  and  bond  transmitted  to  the  Chief  of  m 
giueers  October  28, 1876.  The  dock  has  not  been  kept  in  repair  d 
the  dike  has  given  away  under  it. 

11.  W.  H.  Forbes  has  extended  the  dock  built  by  Paul  S.  Forbe 
about  225  feet  further  north,  over  the  Bath  Dike.  The  occupation 
this  dike  was  approved  by  the  honorable  Secretary  of  War,  Janel 
1882. 

12.  George  Mark  and  others  have  built  a  dock  over  the  old  lev 
nieut  of  Patroon's  Island,  on  the  west  side  of  the  river,  about  2i  mi 
above  the  lower  railroad  bridge  at  Albany,  extending  out  into  the  ri' 
about  60  feet  beyond  mean  high-water  mark,without  any  authority  ot^ 
than  that  derived  from  the  old  colonial  grant  to  the  Patroon. 

13.  Erastus  Oorning  has  occupied  for  dock  purposes  105  feet  of 
high  dike  between  Hillhouse  and  Patroon  Island,  on.  the  west  sid 
the  river,  about  3^  miles  above  the  lower  railroad  bridge  at  Albs 
under  authority  of  the  honorable  Secretary  of  War,  dated  June  15, 1 

14.  Corning  and  Company,  under  authority  of  a  grant  of  lands  ui 
water  from  the  State  of  New  York,  have  for  some  years  been  fillio 
with  ashes  and  slag  from  their  works,  a  strip  of  this  grant  rauning  s( 
from  their  iron  works,  on  the  east  shore  of  the  river,  just  below  T 
They  have  gone  outside  the  limits  of  their  grant  in  some  place8,and  i 
of  the  material  dumped  having  any  protection  against  the  action  of 
ciirront,  much  of  it  is  carried  away,  especially  during  freshets,  an 
dropped  in  the  channels  which  have  been  under  improvement  by 
United  States. 


Eespectfully  submitted. 


Waltbb  MoFabland, 
Lieut'  Col.  of  Enginm 


REPORT  OP  MAJOR  W.  H.  HEUER,  CORPS  OF  ENGINEERS. 

Philadelphia,  PA.jOctober  6,  ISi 

Sir  :  In  compliance  with  the  requirements  of  General  Orders,  Nc 
Headquarters  Corps  of  Engineers,  "United  States  Army,  July  23, 1 
relative  to  the  use,  occupation,  or  injury  by  individuals  or  corporati 
of  piers,  breakwaters,  or  other  structures  or  works  made  or  built  bj 
United  States,  etc.,  I  have  the  honor  to  submit  the  following  fina 
port : 

With  the  exception  of  those  at  Chester,  Pa.,  Marcus  Hook,  Pa., 
the  Delaware  Breakwater  Harbor,  Delaware,  there  are  no  public  w 
in  this  district  which  are  used  or  occupied  by  an  individuid  or  cor} 
tion. 

The  works  at  Chester,  Pa,,  comprise  two  lines  of  piers  extending 
tbe  Delaware  Eiver.    The  interval  between  the  two  works  is  less 
700  feet,  forming  a  harbor  for  the  protection  of  shipping  against  run 
ice. 

The  upper  line  of  piers,  which  are  on  a  prolongation  of  Market  st 
are  and  have  been  for  many  years  the  principal  landing  point  at  C 
ter,  and  during  the  last  season  no  less  than  nine  steam-boats  made  1 
iugs  at  these  piers  daily,  stopping  only  long  enough  to  let  passengei 
and  off. 
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The  injury  received  by  the  piers  in  their  oso  by  the  steam-boats  is 
promptly  met  by  liberal  expenditures  for  repairs  when  required,  as  was 
the  case  during  the  present  season,  when  suitable  repairs  amounting  to 
about  $300  were  applied  to  the  outermost  pier  at  Market  street 

In  1882,  a  small  frame  building  about  50  feet  long  and  20  feet  wide, 
for  the  use  principally  of  passengers  waiting  for  boats,  was  erected  by 
Mr.  B.  A.  Torrance,  on  the  west  side  of  the  approach  to  the  piers.  The 
east  side  of  the  building  covers  about  8  inches  in  width  of  the  Gov- 
ernment property  for  its  entire  length,  and  the  authority  to  occupy  the 
same  was  granted  by  the  Ghief  of  Engineers  in  June,  1882,  upon  the 
recommendation  of  Mig.  William  Ludlow,  Corps  of  Engineers.  The 
locality  of  the  building  is  indicated  on  a  sketch  of  Chester  Harbor  here- 
with. 

The  piers  on  the  lower  line,  on  a  prolongation  of  Edgemont  street, 
access  to  which  is  gained  along  a  narrow  causeway,  also  the  proper|}y 
of  the  United  States,  is  occasionally  used  in  landing  lumber,  which,  as 
a  general  rule,  is  immediately  transported  to  the  yards  of  the  owners 
of  the  same. 

In  1874,  by  authority  of  the  mayor  and  council  of  Chester^  the  Ches- 
ter and  Delaware  Biver  Bailroad  Company  constructed  their  railroad, 
crossing  the  Government  causeway  about  650  feet  north  from  the  head 
of  the  pier  oil  the  Delaware  front.  The  reference  of  the  railroad  and 
causeway  at  their  intersection  being  about  equal,  causes  no  inconven- 
ience in  passing  to  and  fro  along  the  causeway. 

The  works  at  Marcus  Hook,  Pa.,  consist  of  two  landing  piers  of  wood 
with  earth  filling  and  six  detached  piers  of  stones  complete,  and  one 
under  process  of  construction,  forming  an  ice-harber  at  that  locality. 
The  old  ship  BaanokCj  formerly  a  triplo-turreted  war  vessel,  has  occu- 
pied the  berth  at  the  head  of  the  lower  United  States  landing  pier  since 
April  10, 1884,  by  authority  of  the  Secretary  of  War,  through  the  Chief 
of  Engineers,  on  the  recommendation  of  First  Lieut.  Thomas  L.  Casey. 

The  upper  landing  pier  is  used  merely  to  touch  at  by  two  small  steam- 
boats plying  between  Philadelphia  and  Wilmington,  Del.,  to  land  and 
receive  passengers. 

At  the  Delaware  Breakwater  Harbor,  near  Lewes,  Del.,  there  are  two 
detached  works  of  stones,  called  the  ^*  Breakwater  "  and  ^^  IceBreaker," 
respectively,  forming  a  harbor  of  refuge  for  vessels. 

From  the  shore,  extending  out  into  the  harbor,  an  iron  landing  pier 
has  been  constructed. 

The  Western  Union  Telegraph  Company  have  a  telegraph  station  on 
the  breakwater,  which  was  established  in  1875,  by  authority  of  the 
Secretary  of  War. 

No  individual  or  corporation  is  occupying  any  part  of  the  iron  pier, 
Mr.  William  B.  Yardley,  the  person  referred  to  in  my  report  of  August  5, 
1884,  as  having  coal  stored  thereon,  having  removed  the  same. 

•  •••••• 

Transmitted  herewith  are  sketches  of  the  works  at  Chester,  Pa.,  Mar- 
cus Hook,  Pa.,  and  Delaware  Breakwater  Harbor,  Delaware. 
Very  respectfully,  your  obedient  servant, 

W.  H.  Heueb, 

Major  of  Engineers. 

The  Chief  op  Engineebs,  U.  S.  A. 

(Through  Lieut.  Col.  William  P.  Craighill,  Corps  of  Engineers, 
supervising  engineer.) 
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Unitsd  States  EnanrsBR  OwmoRy 

Baltimore^  Md.j  October  %  1884. 

Respectfully  forwarded  to  the  Chief  of  Eo^^hieenr. 

It  is  supposed  the  aathority  of  the  Chief  of  Eng^ineers  for  the  ocorpt- 
tion  of  a  small  part  of  the  United  States  property  at  Chester,  Pa.,  by  a 
frame  baildiug  contained  a  provision  for  its  remoral,  if  neomsary. 

Is  not  the  crossing  of  the  United  States  causeway  at  Chester  by  tbe 
Chesapeake  and  Delaware  Biver  Bailroad  a  trespass,  technically  st 
least,  as  being  without  proper  authority  t 

May  not  its  unchallenged  continuance  give  a  legal  right  of  ocoopt- 
tion  adverse  to  that  of  the  United  States  f 

Is  the  authority  for  the  use  of  the  Delaware  Breakwater  as  a  staikw 
of  a  telegraph  company  sufficient  under  the  existing  interpretation  of 
lawf 

Wm.  p.  Craightll, 

Lieut  CM.  ofJBnffimeen. 


report  of  lieutenant-colonel  william  p.  craighill,  ccttps  of 

engineers. 

United  States  Engineer  Office, 

BaUinwre^  Md.y  October  30, 1884. 

General  :  In  compliance  with  the  instructions  of  General  Orders,  ^o. 
13,  July  23, 1884,  Headquarters  Corps  of  EnicineBrs,  I  have  the  honor  to 
submit  the  following  ^^  final  report"  on  the  subject  therein  referred  to: 

GREAT  KANAWHA  RITKR,  WEST  YIKGINIA. 

The  United  States  land  at  lock  and  dam  site  6,  abutment  side,  lias 
been  for  more  than  two  years  without  proper  authority  crossed  by  tbe 
track  of  the  Ohio  Central  Bailroad  Company,  whidi  extends  firoai 
Charleston  along  the  right  bank  of  the  Kanawha  Eiver  to  its  mouth. 

While  this  is  technically  a  trespass  no  injury  has  thus  facresulted  to 
the  United  States.  It  is  supposed  the  crossing  can  only  be  authorized 
by  Congress.  The  railroad  is  now  in  the  hands  of  a  receiver.  The  at- 
torneys promise  to  make  an  effort  to  obtain  from  Congress  at  the  neit 
session  proper  authority  for  the  crossing.  Meanwhile  there  is  no  neces- 
sity for  a  removal  of  tbe  track. 

•  •••••  • 

Very  respectfully,  your  obedient  servant, 

Wm.  p.  Craighux, 

Litmt.  CoU  of  JEngin€er$. 
Brig.  Gen.  John  Newton, 

Chief  of  UngiiieerSy  U.  8.  A. 


report  of  captain  f.  a.  hinman,  corps  of  enoineers. 

United  States  Engineer  Office, 

Norfolk,,  Vcuy  October  31,  18S4. 

General  :  In  accordancewith  General  Orders,  No.  13,  HeatUjuaiterd 
Corps  of  Engineers,  United  States  Army,  current  series,  relative  to  sec 
tion  2    *    *    *    of  tbe  act  of  July  5, 1884,  making  appropriations  for 
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the  constraction,  repair,  and  preservation  of  certain  public  works  on 
riTers  and  harbors,  and  for  other  purposes,  I  have  the  honor  to  submit 
the  following  final  report  on  ail  the  matters  known  to  me  in  this  dis- 
trict covered  by  the  foregoing. 

•  •  •  •  •  •  • 

The  following  case  is  reported,  as  it  is  nnderstood  that  my  instruc- 
tions cover  it : 

The  light-house  site  in  this  harbor  at  Lambert's  Point  Tseo  accom- 
panying map)  is  ^  used  and  occupied  "  to  a  certain  extent  by  the  pier 
of  the  Norfolk  and  Western  Bailroad  Company,  that  extends  from  the 
mainland  out  to  the  light-house.  It  is  further  understood  that  this  has 
been  done  by  permission  of  the  proper  authority,  and  that  the  property 
is  not  "  injured'^  thereby. 

Very  respectfully,  your  obedient  servant, 

F.  A.  HimiAiL 

Captain  of  Engineers. 
The  Chief  of  ENannsBBS,  IT.  S.  A. 


BEFOST  OF  OOLCmEL  Q.  A.  OILLMORE,  OOBPB  OF  ENGINEERS. 

tlNiTBD  States  Engiheeb  Office, 

Savannah^  Oa.j  January  19, 1885. 

General;  In  compliance  with  the  provisions  of  the  second  and  third 
clauses  oi  section  2  of  the  last  river  and  harbor  act,  promulgated  in 
General  Orders  No.  13,  headquarters  Chief  Engineers,  U.  S.  A.,  Wash- 
ington, D.  0.«  July  23, 1884, 1  have  the  honor  to  report  as  follows : 

•  •••••• 

In  the  Savannah  Biver  contractors  and  other  persons  have  been  per- 
mitted to  tie  up  boats  alongside  of  the  gard^i-bank  wing-dams  when 
not  in  the  way  of  United  States  plant,  boats,  etc 

A  slight  injury  to  one  of  the  dams  by  the  contractor's  plant  will  be 
repaired  at  once.  The  dams  referred  to  are  opposite  the  city  of  Savan- 
nah. 

•  •  •  •  •  •  • 

Very  respeetfiilly,  your  obedient  servant, 

Q.  A.  GiLLMORE, 

Colonel  of  Engineers, 
Bvt  Maj.  Oen.y  U.  8.  A. 
General  JoHir  Newton, 

Chief  of  Engineers^  P.  8.  A, 


report  op  captain  william  t.  rossell.  corps  of  engineers. 

United  States  Engineeb  Office, 

Jadcsonvillej  Fla.,  January  20, 1885. 

General  :  I  have  the  honor  to  report,  in  obedience  to  General  Orders^ 
No.  13,  headquarters  Corps  of  Engineers,  XJ.  S.  A.,  Washington,  D.  0., 
Jnly  23, 1884,  that  in  only  one  instance  have  any  of  the  structures  or 
works  built  by  the  United  States  in  aid  of  commerce  or  navigation  in 
the  district  under  my  charge  been  occupied  by  any  corporation  or  in- 
dividual. 
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jury  stated.  A  national  law,  with  sufficient  penalty  for  violation,  would 
probably  have  a  good  effect,  even  if  it  did  not  entirely  stop  the  injury. 
A  copy  of  report  of  Assistant  Engineer  H.  S.  Douglas  is  transmitted 
herewith.  Biver  gauges  set  up  at  various  points  are  quite  frequently 
knocked  down  by  steam-boats.  Sometimes  this  is  accidental,  but  often 
it  is  caused  by  carelessness.  In  clear  cases  of  carelessness  a  suspension 
of  license  of«captain  or  pilot  might  have  a  salutary  eftect,  and  compel 
more  respect  from  such  parties.  I  know  of  no  other  instances  where 
structures,  under  my  charge,  built  by  the  United  States  in  aid  of  com- 
merce or  navigatioui  are  used,  occupied,  or  ii\jured  by  corporations  or 
individuals. 

Very  respectfully,  your  obedient  servant, 

Amos  Stiokney, 
Major  of  Engineers. 

The  Ohibf  of  ENaiNEERS,  U.  S.  A.  ' 


sbpobt  of  mb.  h.  8.  douglas,  assistant  bnomebr. 

Ukitsd  States  Enoikebr  Office, 

New  Orleani,  La.,  July  30,  1884. 

Major:  In  obedionce  to  your  verbal  iostructioDS,  I  have  the  honor  to  submit  tbe 
foUowing  report  on  the  Injariee  done  to  levees  baUt  by  the  United  States  for  the  im- 
provement of  navigation  on  the  MiBsisaippi  River,  foarth  district.  The  injury  oon- 
siata  in  the  use  of  the  levees  as  road  or  highways,  by  which  they  are  worn  down  be- 
low the  established  grade.  The  result  is  tnat  a  flood,  which  might  be  resisted  other- 
wise, goes  over  the  top  and  the  levee  is  washM  away  or  badly  broken.  A  heavy  ex- 
pense is  thus  entailed  either  to  maintain  the  levee  at  a  proper  grade  or  to  rebnild  it 
after  it  has  been  destroyed.  The  iqiury  is  done  bv  the  resident  community,  and  is 
not  conflned  to  any  particular  individual.  The  public  roads  generally  run  immedi- 
ately behind  the  levees,  and  in  the  winter  season,  when  these  roads  become  bad,  tho 
top  of  the  levee  being  high  and  weU  drained,  is  utilized  as  a  road  by  all  whose  busi- 
ness or  incUnation  cause  them  to  pass  that  way.  In  certain  localities,  where  tbe 
levee  is  built  through  a  swamp,  it  is  the  only  road,  and  no  effort  is  made  to  travel  or 
haul  except  on  its  top.  Some  of  the  parishes  in  which  the  Government  levees  arc 
situated  have  laws  to  prevent  travel  on  top  of  the  levees,  but  as  these  parishes  sel- 
dom keep  their  roads  in  a  passable  condition  the  law  is  never  enforced.  The  partic- 
nlar  Qovemment  levees  at  present  suffering  injury  from  this  cause  are,  Pointe  Conpdo 
Liovee,  Hog  Point  to  Baccouri  Levee,  and  Atchafalaya  River  to  Red  River  Landing 
Levee,' in  Pointe  Coup^  Parish,  Greeu's  to  Fairview  Levee,  and  Lake  Concordia 
Levee,  in  Concordia  Parish ;  Kempe  Levee  and  Hardscrabble  and  Bondurant  Levee« 
in  Tensas  Parish. 

As  the  parish  and  State  laws  seem  to  be  ineffectual  some  measures  should  be  takok 
by  the  General  Government  to  prevent  injury  to  these  expensive  works. 
Very  respectfnlly,  your  obedient  servant, 

H.  S.  Douglas, 
ABStntant  Engineer 

Mi^.  Amos  Sticknkt, 

CkTp9  ofEngin/fkn,  U,  8.  A. 


report  op  major  o.  h.  ernst,  corps  of  engineers. 

United  States  Engineer  Office, 

Saint  LouiSj  Mo.j  January  30,  1885. 

General  :  In  compliance  with  the  instructions  contained  in  General 
Orders,  No.  13,  dated  Headquarters  Corps  of  Engineers,  July  22,  1881, 
I  have  the  honor  to  report  as  follows  upon  the  subjects  therein  re- 
lerred  to. 
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As  to — 

All  tbo  inHtanccjj  •  *  •  in  which  piere,  broakwaters,  or  other  stractoreSy  or 
workH  built  orinade  by  tbo  United  States  in  aid  of  commerce  or  navigation  arensedf 
occupied,  or  injured  by  a  corporation  or  an  individual,  and  the  extent  and  mode  of 
HiicU  use,  occupatiou,  or  injury,  and  the  facts  touching  the  same. 

The  only  instance  of  the  kind  in  my  district  is  the  occapation  of  the 
dike  exteiulingf  from  the  Missouri  shore  to  Ellis  Island,  opposite  Alton, 
111.,  by  the  Alton  Harbor  Company.  The  company,  througfh  their  pres- 
ident, Mr.  J.  H.  Stout,  made  application,  under  date  of  May  9, 1883, 
for  authority  to  raise  this  dike,  which  application  was  forwarded  by  me, 
w  ith  the  following  indorsement : 

United  States  Engineer  Office, 

Saint  Louis,  Mo,,  May  11,  1883. 

Rrspoctfiilly  forwarded  to  the  Chief  of  Engineers  with  the  recommendation  that 
this  request  bo  submitted  to  the  honorable  Secretary  of  War  with  favorable  indone- 
iiieut. 

Tiio  incIoRod  sketch  shows  Alton  Slongh  with  the  snbmergible  dam,  which  wis 
coiuplcted  in  1875.  The  dam  accomplishea  its  object  of  preventing  the  cluumel  from 
leaving;  tlie  Alton  side  of  Ellis  Island  and  of  deepening  the  channel,  but  it  was  built 
without  reference  to  providing  a  shelter,  and  is  not  high  enough  to  make  a  safe  hari»or 
V»el(>\v  it. 

The  Alton  Harbor  Company  request  permission  to  raise  the  dam  at  their  own  ex- 
pense. 

I  can  see  no  objection  to  their  request  being  granted. 

The  elVect  of  raisin o:  the  dam  would  be  very  l^neficial  to  the  private  interests  cod- 
cerned,  while  the  etfect  upon  the  main  channel  of  the  river  and  upon  the  pnblic  land- 
ing  at  Alton  would  not  be  great,  but  so  far  as  it  extended  would  be  beneficial. 

O.  H.  Ernst, 

Major  of  Enginetn. 


l>y  your  letter  of  May  23, 1883, 1  was  informed  that  the  applicata 
had  been  forwarded  to  the  honorable  Secretary  of  War,  with  a  favor 
able  iiidor^erni^ut,  and  that  it  had  been  returned  to  your  office* approved. 

The  company  subsequently  raised  the  dike  and  provided  for  Uiem- 
selves  a  secure  shelter  below  it. 


Very  respectfully,  your  obedient  servant, 

O.  H.  Ernst, 

Mc^or  of  Engineer t. 

Brig.  Gen.  John  Newton, 

Chief  of  Engineers^  U.  S.  A. 


report  of  major  a.  mackenzie.  corps  of  enoikeebs. 

United  States  Engineer  Opfiob, 

Eock  Island^  lllj  December  12, 1884. 

General  :  General  Orders,  No.  13,  Headquarters  Corps  of  Engineers, 
current  series,  requires  a  report  upon  certain  facts  refi^rred  to  by  sec- 
tion 2    *     *     *     of  the  river  and  harbor  act  of  July  6, 1884. 


\ 


The  information  asked  for  in  connection  with  section  2  is  desired  for 
])reaeutation  to  Congress  during  present  session.  I  would,  therefore, 
submit  herewith  a  report  u[)on  the  matters  referred  to  in  that  sectioB. 

Tiie  works  constructed  by  the  United  States  on  the  Upper  Mississippi 
in  the  aid  of  commerce  and  navigation  consist  of  dams  and  shore  pro- 
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tections.  Piers  and  breakwaters,  as  the  terms  are  ordinarily  nndiT- 
stood,  have  not  as  yet  beeu  built  or  required.  Some  dams  bavc  Uhmi 
built  in  the  form  of  causeways,  for  reaching  deep  water,  when  t  ho 
work  of  the  Government  tended  to  injure  natural  landings;  but  with 
these  exceptions,  no  works  built  by  the  United  States  on  the  Up))er 
Mississippi  are  occupied  or  used  by  corporations  or  individuals. 

In  a  few  cases,  works  construct^  by  the  United  States  in  aid  of  navi- 
gation have  been  slightly  injured  by  private  parties,  but  it  has  not 
been  possible  to  detect  the  guilty  persons. 

•  •  •  •  •  •  • 

Very  respectfully,  your  obedient  servant, 

A.  MA0£ENZIE, 

Major  of  Engineers. 
The  Chief  of  Enginebbs,  U.  S.  A. 


REPORT  OF  MAJOR  CHARLES  J.  ALLEN,  CORPS  OF  ENGINEERS. 

Engineer  Office,  United  States  Army, 
Saint  Poi^,  Miim.^  December  1,  1884. 

.General:  I  have  the  honor  to  sabm^it  the  followlug  report  in 
obedience  to  General  Orders,  Ifo,  13,  Headquarters  Corps  of  Engineers, 
Washington,  D.  0.,  July  23, 1884,  requiring  information  necessary  to 
comply  with  the  requirements  of  section  2  •  ♦  •  of  the  river  and 
harbor  act  of  Congress  approved  July  5,  last. 

use  OR  occtjpation  of,  or  injury  to,  works  built  or  made  by 

THE  UNITED  STATES  IN  AID  OF  COMMERCE  OR  NAVIGATION.     FALLS 
OF  SAINT  ANTHONY,  MINNESOTA. 

The  preservation  of  the  Falls  of  St.  Anthony  was  undertaken  by  the 
United  States  in  1870,  since  which  time  tke  Government  has  expended 
upon  this  work  $600,ck)0  in  extensive  and  costly  structures  and  repairs. 

The  plea  for  this  expenditure  was,  that  the  destruction  of  the  falls 
would  be  followed  by  destruction  of  navigation  on  the  Mississippi  Bi  ver 
above  them.  There  has  not  been,  however,  any  navigation  by  steam- 
boats between  the  falls  and  Saint  Oloud,  about  75  miles  above  Minne- 
apolis, for  several  years  past 

The  principal  works  constructed  by  the  Government,  are : 

(1)  A  concrete  dike,  about  1,870  feet  in  length,  under  the  limestone 
bed  of  the  river  to  prevent  the  cutting  away  of  the  soft  sandstone 
underlying  the  stratum  of  limestone* 

(2)  KoUing  dams,  designed  to  maintain,  during  the  winter  season, 
sufficient  depth  of  water  over  the  limestone  to  prevent  injurious  action 
upon  it  of  Jce  and  frost. 

(3)  A  timber  apron  and  wing  at  and  below  the  crest  of  the  falls  to 
prevent  undermining  of  the  sand-rock  and  consequent  recession  of  the 
limestone  ledge. 

(4)  A  sluice  at  the  west  side  of  the  apron  for  the  passage  of  saw- 
logs. 

For  many  years  past  the  mill  and  water-power  companies,  chartered 
in  1857,  have  occupied  the  bed  of  the  river  above  the  crest  of  the  falls 
by  dams  and  other  structures,  for  the  development  and  use  of  the  power 
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of  the  stream,  thereby  contracting  the  water-way  to  about  one-tbinl  its 
'Original  (natural)  width.  The  flood  as  well  as  low-water  volumes  are 
thus  forced  through  a  narrow  gorge  of  about  450  feet  width,  diminish- 
ing, on  account  of  the  forced  construction  of  the  wing,  tea  width  of 
^^50  feet,  and  through  a  fall  of  40  to  45  feet,  vertical  distance,  the  height 
depending  upon  st^e  of  water,  operation  of  the  gates  of  the  mills,  etc. 

The  ending  power  of  volumes  of  water  of  from  5,000  to  40,000  cubic 
feet  per  second,  plunging  through  heights  of  40  to  45  feet,  upon  the 
sand-rock  composing  the  bed  of  the  river  below  the  falls,  is  immense. 

The  recession  of  the  limestone  crest,  from  1857  to  1808,  was  (meas- 
ured along  the  axis  of  the  stream)  325  feet. 

An  attempt.  In  1868,  by  private  parties  to  tunnel  through  the  sand- 
rock  under  the  limestone,  on  the  east  side,  was  followed  by  such  disas- 
ters and  breaks  in  the  ledge  that  the  very  existence  of  the  falls  was 
threatened.  The  danger  proving  too  formidable  for  individuals  or  cor- 
I>orations  to  cope  with,  the  assistance  of  Congress  was  invoked. 

The  concrete  dike  and  rolling  dams  were  completed  in  1876 ;  the  tim- 
ber apron  and  wing  in  1878 ;  the  log  sluice  was  built  in  1879. 

The  appropriations  made  by  Congress  since  1878  have  been  applied 
in  repairing  and  strengthening  the  apron  and  wing.  The  log  sluice 
was  constructed  under  an  appropriation  of  $10,000  specially  made  by 
act  approved  March  3, 1879. 

Some  of  the  dams  and  works  pertaining  to  the  mills  are  dilapidated 
and  leaky.  Should  their  condition  not  be  improved  there  is  a  possi- 
bility of  ice  and  logs  going  over  or  through  them  in  the  spring,  or  at 
times  of  floods,  to  the  further  detriment  of  the  apron  and  east  wing. 

In  the  fall  of  1881  and  during  the  winter  following  J.  B.  Bassett^,  of 
Minneapolis,  and  others  associated  with  him,  deposited  large  quantities 
of  rock,  gravel,  and  earth  in  the  main  channel  of  the  river  ou  the  west 
side  and  just  above  the  apron.  The  material  thus  deposited  was,  at 
one  point,  18  feet  in  height  above  low  water,  and  formed  an  immense 
dike,  narrowing  the  channel  width  by  118  feet.  The  effect  of  the  de 
posit  was  not  only  to  practically  block  the  entrance  to  the  log  sluice, 
but  also  to  concentrate  the  flow  of  water  into  the  easterly  angle  formed 
by  the  apron  and  wing,  the  weakest  and  most  exposed  point  of  the 
works.  The  floods  of  the  following  spring  worked  great  injury  to  the 
apron  and  wing  in  consequence,  and  extensive  repairs  and  additions  to 
the  defensive  works  became  necessary  on  the  part  of  the  Government. 

During  the  winter  of  1881  and  1882  an  attempt  was  made  by  parties 
claiming  the  right  to  the  water-power  on  the  east  side  of  the  river  to  tun- 
nel under  what  is  known  as  Famham  &  Lovejoy's  mil|-pond,  at  a  point 
about  50  feet  below  (down-stream  from)  the  United  States  works,  the 
object  being,  apparently,  to  obtain  a  race  under  that  pond.  This  attempt 
was,  however,  discontinued  in  consequence  of  an  injunction  served  at 
the  instance  of  Famham  &  Lovejoy  or  by  their  attorney. 

The  tunneling,  however,  progressed  far  enough  to  expose  a  small  face 
of  the  sand-rock  to  the  action  of  high  water,  and  the  erosion  has,  since 
the  winter  of  1882,  caused  a  recession  of  the  limestone  ledge  at  this  point 
of  probably  40  feet. 

As  this  recession  approaches  the  United  States  works  the  latter  are 
more  and  more  endangered. 

As  soon  as  Mr.  Bassett's  action  was  discovered  he  was  notified  to  de- 
sist. As  be  persisted  in  depositing  the  material  the  case  was  referred  to 
the  Department  of  Justice,  and  about  the  1st  of  April,  1882,  proceedings 
were  commenced  before  the  United  States  district  court  to  compel  the 
removal  of  the  material. 
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After  tbe  taking  of  long  and  tedious  testimony  the  deposits  were 
finally  removed,  as  required, in  thosummerand  fallof  1883.  Mr.Bassett 
sustained  some  i>ecuuiary  loss  in  consequence  of  being  obliged  to  remove 
the  material.  Beyond  tbis  nothing  was  done.  The  United  States  at- 
torney in  January,  1882,  expressed  the  opinion  that  no  action  under  the 
law  could  be  brought  against  Mr.  Basset,  further  than  that  necessary 
to  compel  removal  of  the  deposits.  Suit  for  damage  was  deemed  out 
of  the  question,  it  being  impracticable  to  prove  exactly  how  much  of  the 
injury  to  the  works  was  due  directly  to  the  deposits. 

This  case  was  reported  in  the  Annual  Keports  of  the  Chief  of  Engineers 
for  1882  and  1883;  also  in  special  letters  from  this  office  dated  February 
11,  1882,  and  April  30, 1882.  . 

The  running  of  loose  saw-logs  in  largenumbers  over  the  apron,instead 
of  through  the  sluice  built  for  the  purpose  of  receiving  the  logs  in  order 
to  save  the  apron,  occurred  at  different  times  between  1880  and  1882. 
The  logs  were  sheered  by  the  Mississippi  and  Bum  River  Boom  Com- 
pany into  the  pond  of  the  Minneapolis  Mill  Company.  From  this 
XX)nd  they  were  to  be  sluiced  over  the  falls  to  be  received  by  the  Saint 
Paul  Boom  Company.  The  two  companies,  it  appeared,  differed  as 
to  the  responsibility  of  driving  the  logs  to  the  sluice ;  in  consequence 
many  millions  of  feet  of  logs  escaped  over  the  apron,  grinding  and  wear- 
ing the  latter  in  their  descent.  In  some  cases  it  was  claimed  that  the 
booms  above  the  falls  broke  under  the  pressure  of  accumulations  of  logs 
and  of  freshets.  An  injunction  was  finally  obtained  from  tbe  United 
States  court  in  March,  1882,  restraining  tlie  running  of  logs  over  the 
apron,  and  the  agent  of  tbe  Minneapolis  Mill  Company,  about  a  year 
later,  making  a  connection  between  their  mill-pond  and  the  log-sluice; 
no  trouble  of  importance  has  since  been  experienced  from  tbe  saw-logs. 

Bearing  in  mind  tbe  difficulty,  under  the  most  favorable  of  circumstan- 
ces, attending  the  efforts  of  the  Government  to  preserve  the  falls,  it 
has  seemed  proper  to  make  the  foregoing  detailed  statement. 

MISSISSIPPI   BIYER  ABOVE    THE  FALLS    OP    SAINT  ANTHONY,  MINNE- 
SOTA. 

From  such  information  as  I  can  gather,  it  appears  that  in  the  spring 
of  1875  lumbermen  cut  tbe  brush  and  stone  dams  constructed  by  the 
Government  for  the  improvement  of  navigation  at  the  Thousand  Isl- 
ands, near  Saint  Cloud.  Tbe  dams  were  broken  through  in  order  to 
get  the  logs  out  of  the  pockets  formed  by  the  dams  and  islands,  that 
mode  of  procedure  being  more  profitable  to  tbe  lumbermen  than  taking 
the  logs  out  in  any  other  way. 

It  also  appears  from  the  records  of  this  office  that  in  the  spring  of 
1878  log-drivers  committed  similar  depredations  at  the  dams  constructed 
by  the  Government  at  Brown's  Island,  Uaugbton's  Flats,  and  Lily  Pond 
Islands.  Also  that  tbe  drivers  pulled  down  several  of  the  sign-boards 
placed  at  tliese  dams,  these  sign-boards  having  lettered  on  them  an  ex- 
tract from  tbe  act  of  Congress  approved  August  14, 1876,  prescribing 
the  penalty  for  such  depredations. 

The  officer  in  charge,  Major  Farquhar,  represented  the  matter  of  the 
damage  to  the  work  at  Haughton's  Flats  to  tbe  Department  May  21, 1878, 
and,  at  tbe  request  of  tbe  Chief  of  Engineers,  tbe  honorable  Attorney- 
General,  on  the  3d  of  June,  directed  tbe  United  States  attorney  for 
Minnesota  to  examine  tbe  matter.  It  seems  that  satisfactory  evidence 
could  not  be  produced  against  tbe  guilty  parties.    •    •    • 
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H4BBOR  OF  DUJLUTH,   MINNESOTA^ 

Assistant  Engineer  J.  H.  Darling  reports,  in  relation  to  this  harbor, 
as  follows : 

la  ooropllance  with  yonr  orders  dated  Jnly  31,  1884,  relating  to  the  occapaocy  or 
injory  of  public  works  and  obstractlons  to  safe  navigation,  I  have  to  report  as  tsA- 
lows  : 

I  am  not  aware  of  any  oecapaDcy  of  public  works  in  this  Ticintty,  nor  of  injory  to 
same,  except  as  the  latter  is  accidental,  as  in  case  of  vessels  striking  piers  duriiigs 
severe  storm. 

Very  respectfully,  your  obedient  servant, 

GHAS.  J.   Al^LEN, 

Major  of  Engineers 

Brig,  Oen.  John  Newton, 

Chief  of  Engineers^  U,  8,  A. 


REPORT    op   LIEUTENANT-COLONEL    J.   W.  BARLOW.   CORPS   OP   ENGI- 
NEERS. 

Engineer  Office,  United  States  Army, 

Milwaukeey  Wis.y  November  4, 1884. 

General  :  In  compliance  with  instructions  contained  in  General 
Order  No.  13,  Headquarters  Corps  of  Engineers,  United  States  Army, 
dated  July  23, 1884, 1  have  the  honor  to  submit  reports  on  the  harbors 
named  below,  containing  the  information  called  tor  by  section  2  *  *  * 
of  the  river  and  harbor  act  approved  July  5, 1884 : 

(1)  Ontonagon,  Mich. ;  (2)  Marquette,  Mich. ;  (3)  Menomonee,  Mich., 
and  Wis.;  (i)  Green  Bay,  Wis.;  (5)  Ahnepeo,  Wis.;  •  •  *•  ;  (7) 
Manitowoc,  Wis.;  (8)  Sheboygan,  Wis. 

There  is  no  occupation  of  the  piers  or  other  structures  built  by  the 
United  States,  •  •  •  as  far  as  known,  at  any  of  the  other  harbors 
in  this  district. 

The  questions  growing  out  of  the  private  occupation  of  Government 
piers  at  many  of  the  lake  ports,  which,  in  some  instances,  leiid  to  very 
embarrassing  complications,  would  seem  to  render  immediate  legi^- 
tion  upon  this  subject  a  matter  of  great  importance.  I  would,  tfa^e- 
fore,  respectfully  suggest  that  the  enactment  of  a  suitable  law  be  rec- 
ommended, which  shall  clearly  define  the  juriadiction  of  the  United 
States  over  piers  and  other  works  built  by  Congressional  appropria- 
tions, and  making  it  a  penal  offense  for  any  individual  or  corporation  to 
occupy  or  use  for  private  or  commercial  purposes  any  such  stractore, 
without  having  first  obtained  the  written  authority  of  the  Secretary  of 
War. 

It  seems  also  advisable  that  such  a  law  should  contain  a  proviso  per- 
mitting and  authorizing  the  Secretary  of  War  to  transfer  to  the  proi>er 
city  or  town  authorities  the  control  of  any  portion  of  such  works,  which, 
having  become,  by  accretions  to  the  shores  adjacent,  or  from  other 
causes,  no  longer  a  part  of  the  necessary  protection  to  the  harbor  en- 
trance, are  still  essential  in  maintaining  the  inner  harbor,  and  are  also 
valuable  for  wharfage  or  other  commercial  purposes  }  a  condition  of 
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uifih  transfer  being,  that  the  Vorks  so  transferred  shall  be  kept  in  per- 
petual repair  by  the  local  aathorities* 

Very  respectfally,  your  obedient  servant, 

J.  W.  Barlow, 
LietU.  CoL  of  Engineers. 
Brig.  Gen.  John  Newton, 
Chief  of  Engineers^  U.  8.  A. 


ONTONA(K)N  HARBOR,  MIOHIGAN. 

The  only  instance  at  this  harbor  of  pier  occapation  is  that  of  a  branch 
track  of  the  Ontonagon  and  Bral6  Hiver  Railroad  having  been  laid  for 
a  distance  of  230  feet  on  the  inner  end  of  the  east  pier*  This  was  done 
to  aid  the  contractor  for  pier  extension  in  carrying  on  the  work,  and 
the  track  has  never,  so  far  as  known,  been  used  for  any  other  pur- 
pose.   •    •    • 

MARQX7ETTB  HARBOR,  MIOHIOAN* 

At  this  harbor  a  considerable  portion  of  the  protected  anchorage  be- 
hind the  breakwater  is  nsed  for  booming  logs,  the  booms  being  attached 
to  the  breakwater.  * 

Although  this  may  not  injure  the  structure,  the  area  designed  for  a 
harbor  of  refuge  is  greatly  curtailed. 

MBNOMONEE  HARBOR,  MICHIGAN  AND  WISOONSIN. 

A  report  upon  the  occupation  of  the  Government  piers  at  this  harbor 
was  made  by  my  predecessor,  Lieut.  Gol.  Henry  M*  Robert,  Corps  of 
Engineers,  U.  S.  Army,  under  date  of  October  12, 1876. 

^ferring  to  the  inner  or  slab  portion  of  the  north  pier,  this  report 
states : 

This  portion  of  the  north  pier  was  cat  off  from  the  river  channel,  and  would  soon 
be  cat  off  from  the  bay  also.  Under  these  circumstances  it  became  inclosed  by  the 
property  of  the  K.  Stephenson  &,  Co/s  saw-mill,  and  I  told  the  company  that  I  had 
no  objection  to  their  using  it  as  long  as  their  property  was  in  snch  a  shape  as  to  pre- 
vent the  bay  breaking  into  the  river. 

•  This  part  of  the  Gtovomment  pier  had  been  built  in  1872,  and  subse- 
quently became  inclosed  by  improvements  made  by  the  saw-mill  company. 
iStill  later,  the  space  north  of  this  slab  pier  was  reclaimed  liy  Glliug  in 
with  slabs,  saw-dust,  etc.,  the  work  being  done  by  the  mill  company, 
thus  effectually  protecting  the  lake  side  of  the  pier. 

I  can  see  no  objection  to  the  mill  company  using  and  occupying  this 
part  of  the  work* 

The  crib  extension  of  this  pier,  however,  extending  beyond  the  shore- 
line, is  being  constantly  injured  by  the  pounding  of  barges,  which  are 
moored  alongside  while  being  made  up  into  tows. 

A  large  part  of  the  south  pier  is  used  by  the  Menomonee  Biver  Lum- 
ber Company  for  the  storage  of  lumber. 

At  the  date  of  writing  this  report  a  length  of  1,800  feet  of  the  inner 
end  of  the  south  pier  is  almost  entirely  appropriated  by  this  company. 

The  lumber  is  piled  from  12  to  16  feet  high,  leaving  for  a  part  of  the 
distance  a  clear  space  of  about  2  feet  in  width  on  the  channel  side  of 
the  pier,  and  projecting  beyond  the  south  side  for  a  distance  of  from 
6  to  12  feet  over  the  water. 
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This  storage  of  lamber  is  not  occasional  bat  constant,  the  comi>aDy 
using  the  pier  in  the  same  manner  as  if  it  were  their  own  lamber  yard, 
greatly  to  the  inconvenience  of  the  contractor  for  pier  extension,  as  it 
is  impassable  for  workmen  and  material. 

In  my  annnal  report  upon  Menomonee  Harbor  for  the  fiscal  year  end- 
ing Jane  30, 1884,  thi«  subject  is  referred  to  as  follows : 

The  soatli  pier  of  this  harbor  is  extensively  used  by  the  Menomonee  River  Lumber 
Company  for  the  storage  of  lamber,  about  1,400  linear  feet  of  the  pier  being  now  de- 
voted to  that  pnrpose. 

In  July,  187H,  the  United  States  was  **  asked  to  sorrender  44S  linear  feet  of  this  pier 
on  condition  that  the  company  should  keep  the  same  in  repair."  The  application  wm 
rofased,  and  therefore  no  obligation  now  rests  upon  tho  company  to  rcjiair  the  dant- 
ago  which  the  pier  is  constantly  subjected  to  by  such  usage,  and  for  which  it  wm 
unintended. 

Injury  is  caused  by  the  great  weight  upon  the  pier,  but  more  especially  is  it  dun- 
agccl  by  severe  poundings  received  from  soows  moored  alongside  to  take  in  or  dischsige 
cargo. 

The  pier  has  been  re-inforoed  by  the  company  for  a  distance  of  500  to  600  feet,  with 
a  backing  of  slabs  6C  feet  in  width,  which  enlarges  the  area  for  storing  lumber  and 
affords  a  roadway  of  communication.  It  is  the  purpose  of  the  company  to  contioue 
this  slab-backing  further  out. 

Thero  is  no  question  but  this  addition  to  the  pier  adds  greatly  to  ita  strength  and 
permanence ;  and  as  the  area  to  the  south  will  gradually  be  filled  by  mill  waste,  it 
might  perhaps  be  proper  to  consider  the  shore-line  as  having  advanced  with  the  slib- 
backing. 

Under  this  construction  of  the  position  of  the  ^hore-line,  the  United  States  conld 
discontinue  further  repair  of  that  portion  of  the  pier  re-inforced  as  above,  leavinf 
this  work  to  be  performed  by  the  parties  using  the  pier  for  wharf  purposes. 

This  is  practically  the  condition  of  the  north  pier  for  a  length  of  600  feet,  behifld 
which  filling  has  been  placed,  the  shore-line  advanced,  and  buildings  erected 

The  unauthorized  use  of  the  south  pier  by  the  lumber  company  should,  in  my  judg- 
ment, be  discontinued,  and  such  use  of  the  unre-inforoed  portion  should  not  be  per- 
mitted. 

The  ase  of  these  piers  by  the  lamber  and  tow-boat  companies  for 
mooring  heavy  barges  is  cansing  snch  serioas  injary  to  these  stractnres 
that  I  have  had  placed  apon  the  north  pier  notices  prohibiting  this 
practice,  and  have  also  called  the  attention  of  the  several  towing  com- 
panies to  the  matter  in  a  letter  of  which  the  following  is  a  copy : 

Gentlemen:  The  piers  at  the  entrance  to  Menomonee  Harbor  are  being  serioaslj 
injured  by  mooring  to  them  heavy  vessels,  especially  lumber  scows. 

It  is  manifest  that  this  practice,  if  continued,  will  materially  shorten  the  life  of 
tho  superstrncturo  and  greatly  increase  the  cost  of  maintaining  the  harbor.  I  have, 
therefore,  directed  cautionary  notices  to  be  placed  on  the  north  pier,  warning  veasels 
from  making  fast  to  that  pier.  This  warning  is  not  intended  to  apply  to  vessels  in 
distress,  or  to  prohibit  small  craft  from  occasionally  touching  at  the  piers,  its  special 
object  being  to  prevent  the  improper,  unnecessary,  and  injurious  use  of  the  piemfor 
purely  private  j^urposes.  I  take  this  method  of  calling  your  special  attention  to  tbi^ 
question  in  the  belief  that  yon  will  aid  me  in  protecting  the  general  interests  of  tho 
harbor  and  of  navigation  by  causing  all  vessels  under  your  control  to  comply  with  the 
notices  above  referred  to. 

Very  respectfully,  your  obedient  servant, 

J.  W.  Barlow, 
LieuU  Col,  of  Engineers, 

The  resnlt  of  these  measures  is  not  yet  apparent. 

In  my  judgment  the  use  of  the  harbor  piers  outside  the  shore-line  for 
any  private  purpose,  except  in  case  of  distress,  should  be  prohibited  by 
a  penalty  enactment. 

GEEEN  BAY  HABBOB,  WISCONSIN. 

The  timber  revetment  of  the  cut  through  Grassy  Island,  which  forms 
a  part  of  the  improved  channel  to  Green  Bay,  is  frequently  menaced 
with  destruction  by  fire  from  the  sparks  of  passing  vessels.    The  super- 
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stractare  of  this  revetment  is  old  and  most  soon  be  reconstracted }  it 
may  then  be  modified  so  as  to  lessen  its  liability  to  injury  from  the 
above  cause. 

AHNEPEB  HABBOBy  WISCONSIN. 

The  south  pier  at  this  harbor  is  used  as  a  wharf  by  the  steam-boat 
which  stops  here  six  times  a  week.  Nearly  all  the  freight  handled  at 
the  place  passes  over  this  pier.  A  warehouse,  a  fish  market,  and  other 
buildings,  as  shown  on  the  accompanying  map  of  the  harbor,  have  been 
bailt  just  back  of  this  pier.  The  owner  of  these  buildings,  who  is  also 
the  proprietor  of  the  land  on  both  sides  of  the  harbor  as  far  np  as  the 
Second  Street  Bridge,  collects  wharfage  upon  all  freights  which  pass 
over  the  pier,  this  wharfage  being  equal,  in  some  ca^es,  to  the  freight 
from  Manitowoc  to  Ahnepee.  He  has  even  presented  bills  for  wharfage 
on  Government  supplies. 

This  i)erson  has,  in  fact,  an  entire  monopoly  of  the  business  of  the 
harbor,  and  must  continue  to  have  until  the  channel  is  carried  up  the 
river  beyond  the  limits  of  his  property. 

This  pier  is  being  seriously  damaged  by  the  demands  made  upon  it  as 
a  landing  pier  and  freight  wharf;  and  such  use  of  it  should  be  discon- 
tinued as  soon  as  suitable  wharfage  can  be  provided  higher  up.    •    •    * 

MANITOWOC  HABBOB,   WISCONSIN. 

The  five  inner  cribs,  comprising  a  length  of  about  180  feet  of  the  north 
pier  at  this  harbor,  are  used  by  the  Goodrich  Line  of  lake  steamers  as  a 
I)ermanent  wharf.  These  cribs  are,  however,  entirely  within  the  shore- 
line, and  as  their  occupancy  by  the  steam-boat  company  involves  the 
preservation  of  the  work  so  occupied,  I  can  see  no  objection  to  this  part 
of  the  pier  being  entirely  abandoned  by  the  Government. 

SHEBOYGAN  HABBOB,  WISCONSIN. 

About  2,000  linear  feet  of  the  harbor  piers  were  originally  built  by 
the  city  and  county  of  Sheboygan.  The  XJuited  States  has  extended 
them,  and  rebuilt  the  superstructure  over  about  1,000  linear  feet  of  the 
part  built  by  the  local  authorities. 

Of  the  portion  of  the  piers  repaired  by  the  United  States,  alK>ut  220 
Iiu<%iT  feet  of  the  north  pier  is  used  by  fishermen  in  removing  fish  from 
their  small  boats  to  fish  liouses,  but  without  damage  to  the  pier. 

These  fish-houses  are  situated  on  the  beach  that  has  been  formed  by 
natural  accretion  since  the  piers  have  been  built,  and  rent  is  paid  for 
their  use  to  Jud^e  David  Taylor,  the  ostensible  owner  of  the  laud.  It 
is  understood  that  his  title  is  based  on  a  cession  of  the  portion  of  the 
pier  inside  of  the  shoreline  by  the  Uuited  States,  on  condition  that  it 
should  be  kept  in  good  repair  without  expense  to  the  United  States. 

About  200  linear  feet  of  the  south  pier  was  occupied  for  many  years 
by  the  Sheboygan  and  Fond  du  Lac,  now  Chicago  and  Northwestern, 
Eailroad  Company. 

It  is  understood  that  the  railro<n.d  company  holds  a  perpetual  lease 
from  the  city  of  Sheboygan  for  this  portion  of  the  pier  upon  the  condi- 
tion of  keeping  it  in  repair.  It  is  now  in  a  dilapidated  condition  and 
apparently  abandoned  by  the  railroad  company.  It  should  be  placed 
in  good  repair  by  the  local  authorities  or  the  railroad  company.  The 
United  States  has  not  rebuilt  the  superstructure  over  this  part  of  the 
pier  or^  so  far  as  known,  made  repairs  to  the  same.    •    •    • 
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REPORT  OF  CAPTAIN  W.  L.  MARSHALL,  CORPS  OF  ENGINEERS. 

United  States  Engineer  Office, 

Mihcamkeey  Wi»^  December  13, 1884. 

Sir  :  In  accordaDce  with  the'requirements  of  General  Orders,  Ko.  13, 
Headquarters  Corps  of  Engineers,  Washington,  D.  O.,  July  23, 1884,  and 
of  section  2  •  ♦  ♦  of  the  river  and  harbor  act  of  July  5,  1884, 1 
have  the  honor  to  make  the  following  detailed  report  tor  the  works  in 
my  charge : 

HARBORS  OF  RACINE,  KENOSHA,  AND  BnLWAUKEE,  AND  HARBOR  OF 
REFUGE  AT  MILWAUKEE  BAY,  WISCONSIN,  AND  HARBOR  OF  WAU- 
KEGAN,  ILLINOIS. 

None  of  the  piers,  breakwaters,  or  other  structures  built  or  made  by 
the  United  States  for  the  improvement  of  these  harbors  are  used,  occu- 
pied, or  injured  by  any  corporation  or  individuaL 

FOX  AND  WISCONSIN  RIVERS,  WISCONSIN. 

Wisconsin  River, —  •  ♦  •  No  use,  injury,  or  occupancy  of  the 
works  constructed  on  this  river  is  made  or  maintained  by  individuals  or 
corporations. 

Fox  River  J  from  Portage  to  Oreen  Bay,  including  the  Portage  Canal. — 
The  works  for  the  improvement  of  the  Fox  River  create  and  maintain 
valuable  water-powers  at  various  points  where  dams  have  been  built  by 
the  Government,  which  powers  are  used  by  companies  and  individuals. 

These  water-powers  were  originally  developed  under  charters  to  in- 
dividuals and  corporations  granted  by  the  legislature  of  the  State  of 
Wisconsin,  and  when  the  various  works  for  maintaining  the  slackwater 
navigation  of  the  Fox  River  passed  by  purchase  from  the  Green  Bay 
and  Mississippi  Canal  Company  into  the  hands  of  the  United  States  ia 
1872,  the  water-powers  created  by  them  were  not  purchased  by  the  Gov- 
ernment, but  remained  in  the  possession  and  use  of  the  owners  thereof 
at  the  time  of  the  purchase.  Since  the  purchase  by  the  Ouited  States 
many  of  the  works  have  been  rebuilt,  but  no  new  water-powers  have 
been  created,  nor  any  power  then  existing  increased  by  raising  the 
height  of  the  dams  or  otherwise.  The  right  to  use  the  water-powers 
maintained  by  the  works  is  subject  to  the  requirements  of  naviga- 
tion, i.  €,,  only  the  surplus  water  not  needed  for  navigation  can  be 
taken,  and  up  to  the  present  time  no  injury  to  the  works  or  to  the 
navigation  of  the  river  has  resulted  from  such  use  of  the  surplus 
water.  There  is  an  inclination,  however,  on  the  part  of  the  owners  of 
powers  to  sell  more  water  privileges  than  justified  by  the  discharge  of 
the  river,  and  when  the  limit  of  low- water  discharge  of  the  river  is  nearly 
attained  by  the  water- powers  and  lockages,  it  will  be  necessary  to  make 
stringent  regulations  defining  the  rights  of  navigation  and  of  the  water- 
power  companies,  and  controlling  the  use  of  the  water.  At  present 
there  is  no  need  of  such  regulations,  as  the  surplus  is  still  considerable, 
except  at  Menasha. 

The  water  is  taken  from  the  river  and  canals  by  the  parties  entitled 
to  its  use  at  their  own  expense,  and  the  tlumes  where  they  cut  through 
the  Government  works  must  be,  in  accordance  with  plans  approved  by 
the  United  States  officer  in  charge  of  the  works,  constructed  so  as  not 
to  injure  or  endanger  the  work, 
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The  extent  of  sach  use  of  water- powers  maintained  by  the  Govern 
ment  is  as  follows: 

On  the  Dpper  Fox  there  is  one  flonr  mill  at  Montello,  25  horse-power, 
the  power  being  created  by  the  dam  now  owned  by  the  Government. 

This  mill  is  owned  by  Mary  L.  Lewis,  and  the  power  is  leased  from 
the  Green  Bay  and  Mississippi  Oanal  Company. 

On  the  Lower  Fox,  from  Lake  Winnebago  to  Green  Bay,  there  is  a 
large  nnmber  of  mills,  a  portion  of  which  derive  their  water-powers  from 
the  public  works  as  follows : 

▲T  BfSNASHA. 

A.  Syme :  Hone-power. 

Coral  mUl 501 

Eagle  miU 179 

P.  v.  Lawflon,  flourmUl 130 

MenaBha  Paper  and  Palp  Company 222 

Henasha  Chair  Company 100 

Menasha  Mannfaotoring  Cofttpany,  sash  and  doors 100 

Davis  &  McEennon,  Excelsior 90 

C.B.  Smith,  broom-handles, etc 65 

Menace  Wooden  Ware  Company : 

Saw-miU 208 

Pail  factory 75 

John  Strange,  saw-miU 174 

W.  P.  Hewut  &  Co.,  woolen  mill 49 

James  Little  &  Sons,  foundry,  etc • 23 

Webster  Manufacturing  Company,  hubs  and  spokes 10 

Gilbert  ^b  Whiting,  paper  mill 230 

Total  at  Henasha 1,805 

• 

The  water-power  is  maintained  by  the  dam  and  canal  at  Menasha, 
and  was  conveyed  by  the  Fox  and  Wisconsin  Improvement  Company, 
a  corporation  created  by  the  State  of  Wisconsin,  to  Oharles  Doty  and 
Harrison  and  Onrtis  Beed  by  a  contract  dated  July  24, 1855. 

It  beins  the  intent  and  meaning  hereof  to  include  all  hydraulic  rights  on  the  dam 
and  oand,  abore  the  lock,  for  aU  purposes,  not  to  obstruct  its  navigation  or  impair 
said  canal. 

The  water-powers  at  Menasha  are  owned  or  leased  by  the  successors 
of  the  said  Doty  and  Beeds. 

▲T  AFPLBTOK,  LEFT  BANK  OF  BIVBB. 

Horse-power. 

Appleton  paper  and  pulp  miU 300 

Atlas  paper  mill ^^ 400 

Appleton  Edison  Light  Company 35 

Tinra  paper  mlU 300 

Vulcau  paper  min 250 

Water  works  Company 50 

Appleton  ManuflEMsturing  Company 40 

Total 1,375 

This  water-power  was  originally  created  by  a  wiog-dam  bailt  under 
the  laws  of  Wisconsin,  by  the  riparian  owner,  Mr.  Theodore  Con  key. 
Afterwards,  in  1852,  when  the  State  of  Wisconsin  bailt  the  upper  dam 
at  Appleton  across  the  river,  for  the  pnrpose  of  navigation,  it  was  con- 
nected with  this  wing-dam.  The  present  owners  derive  their  title  from 
Mr.  Conkey.    The  power  is  now  maintained  by  the  Government  dam. 

ENa  88 170 
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APPLETON,  RIGHT  BANK.  How». power. 

Atlas  Paper  Company • 700 

Atlas  Paper  Company 750 

Appleton  Boot  and  8hoe  Company 10 

L.  A.Pfeifcr«fc  Co.,  tannery 2Q 

Miller  d:.  Johnson,  hnbs  and  spokes 25 

Walters  &  Bauer  Toy  Works 25 

Total --.; 1,530 

This  power  is  maintained  by  the  upper  (Gtovemment)  Appleton  dam 
and  the  canal  on  the  right  side,  and  is  leased  or  purchased  from  the 
Green  Bay  and  Mississippi  Oanal  Company. 

AT  APPLETON,  LOWKH  DAM.  Howe-pover. 

Richmond  Brothers,  paper-mill 150 

John  Rose,  saw-mill 100 

Banm  &  Hume,  flour • S 

John  Angus,  cheese  boxes 25 

Total 310 

This  power  is  maintained  by  the  lower  Gtovernment  dam,  and  is  leased 
from  the  Green  Bay  and  Mississippi  Oanal  Gompany. 

AT  UTTLB  CBUTB.                                              Hofie-pawer. 
John  Verstegen,  flour  mill •••• 50 

This  power  is  maintained  by  the  dam  at  Little  Ohute,  and  is  leased 
from  the  Green  Bay  and  Mississippi  Canal  Company. 

AT  KAUKAI7NA.  flflrte-pow*. 

Renter  Brothers,  hubs  and  spokes 50 

Doaue  &  Hoberg,  pulp  mill 50 

John  Jansen,  sash  and  doors - 50 

Franklin  Mills  Company,  flour 60 

H.  A.  Frambach,  paper  mill 200 

Total 410 

This  water-power  is  created  and  maintained  by  the  dam  at  Kaakaooa 
and  is  leased  from  the  Green  Bay  and  Mississippi  Canal  Company. 

In  addition  to  the  abore,  Bradner,  Smith  &  Co.,  pulp  mill,  475  horse- 
power, obtains  its  power  partly  from  that  treated  by  the  Kankaona 
Daui,  but  mainly  from  the  works  of  the  Kankauna  Water  Power  Com- 
pany, which  is  the  successor  to  the  Fox  Biver  Hydraulic  Mauufaotoring 
Company,  chartered  under  the  general  laws  of  Wisconsin,  April  26, 
1872. 

AT  IITTLB  KAUKAUNA.                                             Hone-po**' 
S.  S.  Clark,  saw-mill 25 

This  water-power  is  created  by  the  dam  at  Little  Kankauna,  and  is 
leased  from  the  Green  Bay  and  Mississippi  Canal  Company. 

AT  DE  PERK.  Hone-po**^- 

Aiudt  Brothers  &  Dousman jJJ 

Dunham  &  Davis *2^ 

Novelty  Mamifacturing  Company g 

M.  Reyuim JJJ 

C.  R.  Merrill Jj 

Fox  River  Iron  Company IJj 

J.  8.  Monroe JJ; 

Gow&Co ^ 

Total ^ 


^- 
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This  power  is  maintained  by  tbe  dam  at  De  Pere  and  by  private  par- 
ties. It  is  held  nnder  a  grant  from  the  legislature  of  the  State  of  Wis- 
consin, approved  February  9, 1850,  to  Joshua  F.  Cox  and  his  heirs  and 
assigns  forever,  npon  certain  conditions  as  to  the  construction  and  main- 
tenance of  the  lock,  dam,  and  eanal  at  the  rapids  at  De  Pere.  The  in- 
dividual powers  were  purchased  or  leased  from  Cox  and  his  successors. 

As  already  stated,  the  Government  has  suffered  no  injury,  and,  as 
yet,  has  been  at  no  expense  on  account  of  these  water  powers.  They 
are  held  subject  to  the  requirements  of  navigation,  but  in  the  near  future 
laws  or  regulations  exactly  defining  the  rights  and  obligations  of  the 
water-power  companies  and  of  the  public,  ^nd  the  mode,  extent,  and 
circumstances  of  the  use  of  the  water-powers  for  industrial  purposes 
must  be  made.  The  owners,  under  the  State  charters,  of  the  water- 
powers,  are  inclined  to  sell  all  possible  water  privileges,  and  at  Menasha 
they  have  attained  nearly  the  low- water  discharge  of  that  outlet,  but 
still  advertise  powers  for  sale  or  lease.  Further  sale  of  water  privileges 
at  Menasha,  at  least  of  powers  taking  water  from  the  Menasha  Caual^ 
should  be  prohibited  as  detrimental  to  navigation. 

•  •  •  #  #  #  # 

Very  respectfully,  your  obedient  servant, 

W.  L.  Marshall, 
Captain  of  Engineers. 
The  Chief  of  Engineers,  17.  B.  A. 


REPORT  OF  MAJOR  W.  H.  .H.  BENYAURD,  CORPS  OF  ENGINEERS. 

United  States  Engineer  Office, 

Chicago^  IlLj  December  19, 1884. 

General:  In  accordance  with  instructions  contained  in  General 
Order  No.  13,  from  Headquarters  Corps  of  Engineers,  Washington,  D. 
G.,  July  23, 1884, 1  have  the  honor  to  present  the  following  report  upon 
the  occupation  of  the  piers  and  breakwaters  at  Chicago  Harbor,  by  in- 
dividuals and  corporations,  as  called  for  by  section  2,  *  *  *  of  the 
river  and  harbor  act  approved  July  5, 1884. 

I  transmit  herewith  two  charts:  No.  1,  giving  the  outlines  of  the  pres- 
ent harbor,  and  No.  2,  showing  the  extent  of  pier- work  constructed  by 
the  United  States,  that  is  at  present  occupied  by  individuals  and  cor- 
porations, and  the  names  of  the  occupants. 

The  work  of  improvement  at  this  harbor  was  commenced  in  1833,  by 
making  a  cut  through  the  bar  at  the  mouth  of  the  river,  so  as  to  give  a 
straight  outlet  into  the  lake,  and  by  constructing  a  pier  on  the  north 
tonk.  This  latter  work  began  at  a  point  coinciding  with  what  is  now 
the  center  line  of  Pine  street,  and  was  in  length  about  1,000  feet.  A 
pier  was  also  constructed  on  the  south  side  of  the  river  parallel  to  that 
on  the  north  side,  a  portion  of  which,  however,  was  afterwards  removed 
and  replaced  by  a  crib  construction  further  back.  These  two  lines  of 
piers  were  continued  eastward  into  the  lake  from  time  to  time  as  appro- 
priatdons  were  made  therefor.  At  some  period  the  Illinois  Central  Eail- 
road  was  allowed  to  cut  through  the  south  pier  and  construct  Slips  A, 
B,  and  C,  as  shown  on  the  map. 

EXTENT  OF  ORIB-WORK  OCCUPIED. 

The  crib- work  on  the  north  side  of  the  river  is  entirely  occupied  by 
corporations  and  individuals  except  the  easterly  170  feet,  which  was 
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built  by  the  United  States  in  1859  for  the  foandation  of  the  iight-boose. 
Commencing  at  the  westerly  end,  the  following  is  a  list  of  occapaots 
and  the  length  of  frontage  occupied: 


Oeonpanta. 


Kirk  &  Co 

Brazil  and  Chicago  Coal  Company 

Pestitiffo  Lnmber  Company 

C.iT.  LTMeyer 

John  I.Calllton 

David  Wyiie 

Rathhone,  Said  &  Co 

Failer,  Warren  &Co 

Fits  Simmoni  Sc  ConneU 


OooapatioB. 


Soap  mannfactnrers  . . . 
Coal 


Lnmber 

do 

Coal 

do 

Store  warehouse 

do 

Lnmber 


Extent. 


{ 


Feet, 
832 
820 
125 
538 
400 
163 
152 
58 
77 
380 


Owners  of  a^jsceat  had. 


Kirk. 

HcCormiok  estate. 
Producers  Marble  GompsBy. 

1 


»^Ti  e  land  occupied  by  tb«e 
Arms  is  leased  from  tbe 
Chicago  Canal  and  Dock 
Company. 


On  tbe  sonth  side  the  United  States  crib-work,  on  the  westerly  eud 
for  a  distance  of  270  feet,  has  been  partially  replaced  by  a  substantial 
stone  dock  with  fender-piling,  built  by  the  city  of  Ghicago ;  thence  east- 
erly to  Slip  A  the  United  States  work  has  been  re-inforced  by  piling 
backed  with  sheeting. 

The  following  is  a  list  of  occupants  and  the  length  of  frontage  coca- 
pied : 


Oceopanta. 

Ocenpatioo. 

Extent. 

Owner*  of  acU*Mnt  laad. 

Ooodrich  Steam*boatComDanT...... 

* 

FetL 
600 

S1A.5 

131 
148 
257 

Owned  by  city  of  Chieaco 
and  Michigan CentnlBttl- 
road. 

Tllinoin  Central  Bailnad 

KA)|i^>ftd, 

Do 

do 

Do 

do 

Lnmber  vards  .•..••—••...........•. 

•>■•■■<••••>••.•••■■••>••• 

Leased  to  occvpanta  by  the 
niinois  Centra  RailrowL 

« 

OONDITION. 

With  the  exception  of  the  frontage  of  170  feet  occupied  by  the  ligbt- 
house  establishment,  the  whole  extent  of  crib- work  occupied,  as  before- 
mentioned,  on  the  north  side  is  in  a  more  or  less  dilapidated  conditiot^* 
There  seems  to  have  been  but  little,  if  any«  work  of  repair  done  in  ^ 
number  of  years,  especially  along  the  part  occupied  by  the  Pesbti^^ 
Lumber  Company.    At  the  commencement  or  westerly  limit  of  the  Go 
ernment  work  the  frontage  now  occupied  by  Kirk  &  Go.  has  been  pa 
tially  repaired  by  the  construction  of  a  new  and  substantial  line 
dockage,  commencing  at  a  point  90  feet  west  of  the  center  line  of  Pin   ^ 
street,  and  extending  easterly  422  feet.    The  remaining  frontage  of  oril^ 
work,  2,211  feet,  is  greatly  in  need  of  repair.    On  sonth  side  of  rivei^ 
from  beginning  of  Government  work  to  Slip  A  of  the^  Illinois  Oentra^ 
Eailroad,  the  crib- work  has  been  replaced  by  structures  of  a  substantia*^ 
character.    As  before  stated,  all  is  in  a  fair  condilion  except  the  eas 
100  feet  and  corner  of  the  slip.    The  121  feet  between  Slips  A  and  B  - 
the  portion  148  feet  between  B  and  O,  an^  the  257  feet  east  of  Slip  (J^. 
which  is  occupied  as  a  lumber-yard  by  Messrs.  Luddingtoii,  Wells  unC^ 
Van  Schaick,  are  all  in  a  bad  condition  and  in  need  of  repair.    I  eslimat^ 
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to  carry  ou  the  work  needed  ou  the  uorth  and  south  sides  will  cost  about 
$40,000. 

Very  respectfiQly,  your  obedient  servant, 

W.  H.  H.  Benyaurd, 

Major  of  Engineers, 
Brig.  Gen.  John  Newton, 

Chief  of  Engineers,  U.  8.  A. 


report  op  lieutenant-colonel  o.  m.  poe,  corps  op  engine;prs. 

United  States  Enoineer  Office, 

Detroit,  Mieh.j  December  15,  1884. 

Sir  :  I  have  the  honor  to  snbmit  the  following  report,  in  accordance 
with  the  provisions  of  section  2  of  the  river  and  harbor  act  of  July 
5,1884. 

The  only  locality  in  the  district  committed  to  my  charge  whore 
^<  piers,  breakwaters,  and  other  structures  or  works  built  or  made  by 
the  United  States  in  aid  of  commerce  or  navigation  are  used,  occupied, 
or  injured  by  a  corporation  or  any  individual,"  etc.,  is  Saginaw  Elver, 
Michigan,  and  the  appended  report  by  Mr.  B.  H.  Mnehle,  assistant 
engineer,  shows  the  extent  of  such  use,  occupation,  or  injury. 

Very  respectfully,  your  obedient  servant, 

O.  M.  Poe, 
Lieut  Col.  of  Engineers, 
Bvt  Brig.  Oenl.,  U.  8.  A 

The  Chief  of  Engineers,  U.  S.  A. 


bsport  of  mb.  b.  h.  mubhle,  assistant  ekginebr. 

Unites  States  Engineer  Office, 

Vetroitf  Mich.y  December  10,  1884. 

Obnbbal:  In  compliance  with  yoar  instractions,  dated  October  21,  1884,  to  report 
**  in  regard  to  existing  or  proposed  obstractions  or  improper  use  of  the  works  of  the 
United  States  in  or  pertaining  to  Saginaw  River/'  etc.,  I  now  have  the  honor  to  make 
the  foUowing  report : 

The  only  Btmctnres  or  works  built  by  the  United  States  in  aid  of  commerce  and 
navigation  on  Saginaw  River  are:  (a)  The  United  States  revetment  and  extensions 
upon  the  easterly  side  of  the  channel,  opposite  the  Carrol  I  ton  Bar,  4,828  feet  long ;  (&) 
«  plant  beam  wall  upon  the  west  side  of^said  channel,  200  feet  distant  from  the  said 
rnvorment^  length  3,500  feet ;  and  (o)  a  pile  and  edging  pier  or  wing-dam  at  the  head 
of  Crow  Island,  900  feet  long.  The  works  at  CarroUton  have  been  frequently  in- 
Jiir<ed  and  partiall^r  destroyed  bv  fire,  caused  by  sparks  from  passing  tugs  or  steam- 
boats, which  nse  pine  slabs  for  fuel  and  are  not  provided  with  spark-catching  devices 
npon  their  smoke-stacks.  The  pier  at  Crow  Island  is  often  used  by  the  boom  com- 
pany and  private  parties  for  hanging  rafts  of  logs  alongside  for  temporary  stora^, 
whenever  the  adjacent  store  or  mill  booms  are  full.  An  actual  damage  to  the  pier 
itself,  by  reason  of  this  nse  and  occupation,  is  not  apparent,  but  it  can  not  be  over- 
looked that  the  navigable  channel  opposite  the  pier  during  such  occupancy  is  par- 
tially obstructed  to  the  extent  of  the  width  of  the  rafts  lying  alongside. 

•  •«#••• 

Very  respectfully,  your  obedient  servant, 

B.  H.  Mdbhle, 
AeHBtani  Engin€er, 
Oenaral  O.  M.  Fob. 

JAmteiianUCoUnel  of  Engineers,  U.  8,  A, 
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report  of  major  l.  cooper  overman,  corps  of  engineers. 

United  States  Engineer  Office, 

Cleveland^  OhiOy  January  20,  1885. 

General.  :  In  compliauce  with  General  Orders,  No.  13,  Headqaarters, 
Corps  of  Engineers,  United  States  Army,  Washington,  D.  O.,  July  23, 
1884,  I  have  the  honor  to  submit  the  following  final  report : 

MONROE  HARBOR,  MICHIGAN. 

The  bank  of  the  United  States  canal  at  this  harbor  is  occupied  by  the 
"Monroe  Fishing  Club"  houses.  There  are  two  or  more  buildings  be- 
longing to  this  club.  There  are  also  two  lish-houses  and  two  icehouses 
belonging  to  individuals  on  the  bank  of  the  United  States  canal.  The 
occupation  and  use  of  said  bank  of  canal  is  without  permission,  so  far 
as  records  of  this  office  show,  but  no  especial  injury  to  Unit^  States 
property  is  occasioned  by  the  occupancy.  Would  respectfully  suggest 
that  all  parties  trespassing  would  be  compelled  to  obtain  written  per- 
mission to  60  occupy  the  United  States  canal  bank,  and  be  subject  to 
the  orders  of  the  "  engineer  in  charge"  of  the  harbor. 

TOLEDO  HARBOR,  OHIO. 

The  United  States  has  not  built  any  "  piers,  breakwaters,  or  other 
structures,"  in  aid  of  commerce  or  navigation  for  this  harbor,  hence 
there  can  not  be  occupancy  or  use  of  same  by  individuals  or  corpora- 
tions. 

SANDUSKY  CITT  HARBOR,  OHIO. 

Similar  case  as  that  at  Toledo  Harbor. 

PORT  CLINTON  HARBOR,  OHIO. 

The  piers,  etc.,  built  at  this  harbor  by  the  United  States  are  not  used 
or  occupied  by  any  corporation  or  individual. 

Considerable  trouble  has  been  occasioned  at  times  by  parties  remor- 
ing  sand  (for  sale)  from  off  the  narrow  sand-beach  which  separates  the 
river  from  the  lake  at  the  inner  end  of  west  pier.  The  parties  removiDg 
the  sand  had  permission  from  the  owners  of  the  beadi. 

It  is  respectfully  suggested  that  some  action  of  Congress  shoald  be 
had  to  protect  the  junction  of  piers,  etc.,  with  the  shore,  or  defining  the 
right  of  the  United  States  to  control  said  beaches,  which  in  most  in- 
stances are  the  result  of  structures  built  by  the  United  States  for  the 
improvement  of  the  harbor. 

HURON  HARBOR,  OHIO. 

The  piers  built  at  this  harbor  by  the  United  States  are  not  used  or 
occupied  by  any  corporation  or  individual. 

Eeraarks  similar  to  those  for  Port  Clinton  Harbor,  as  to  sand-beaches, 
etc.,  apply  equally  to  this  harbor. 

VERMILLION  HARBOR,  OHIO. 

The  piers  at  this  harbor  are  not  occupied  by  any  individual  or  corpo- 
ration. 

BLACK  RIVER  HARBOR,  OHIO. 

The  piers  at  this  harbor  are  not  occupied  or  used  by  any  individual 
or  corporation. 
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BOCKY  BIYEB  HABBOB,  OHIO. 

The  pier  at  this  harbor  is  not  occupied  or  used  by  any  individual  or 
corporation. 

CLEVELAND  HABBOB,  OHIO. 

Piers  and  breakwater  ar« occupied  and  used  both  by  individuals  and 
corporations. 

E€^tpier, — Occupied  in  part  by  the  tracks  of  the  Cleveland  and  Pitts- 
burgh Kailway  Company,  by  special  act  of  Congress,  approved  August 
14,  1876,  by  which  act  the  railroad  company  were  to  have  use  of  and 
occupy  part  of  said  east  pier,  provided  the  railroad  company  should 
keep  the  pier  in  good  condition. 

It  is  respectfully  suggested  that  the  pier  is  not  kept  in  good  condi- 
tion by  the  Cleveland  and  Pittsburgh  Railway  Company. 

West  Pier, — Occupied  and  used  by  club-house  of  the  Gardner  Canoo 
Clubf  of  Cleveland,  Ohio.  Permission  given  by  the  honorable  Secretary 
of  War. 

Occupied  and  used  by  Mr.  Samuel  Law,  of  Cleveland,  Ohio,  with  boat- 
houses,  where  pleasure  boats  for  fishing  and  rowing,  etc.,  are  kept  for 
hire.  Has  so  occupied  and  used  part  of  said  west  pier  for  a  number  of 
years  (over  six  years) — no  record  of  any  permission  so  to4o.  A  sort  of 
"squatter  privilege,'^  or  by  sufferance  at  first,  which  possession  has 
strengthened.  The  keeper  of  the  life-saving  station,  which  is  located 
on  the  west  pier,  has  constructed  a  dwelling-house  and  boat-house,  where 
boats  may  be  rented  tor  pleasure.  Permission  given  to  erect  said  extra 
building  by  Col.  John  M.  Wilson,  Corps  of  Engineers  (the  then  officer 
in  charge),  in  October,  1882. 

Fishing  boats  land  at  or  near  the  said  boat-houses,  and  give  much 
annoyance  at  times  with  unloading  and  dressing  of  fish. 

Whilst  these  boat  houses,  etc.,  which  occupy  and  use  the  said  west 
pier  do  not  materially  injure  said  pier,  their  occupancy  is  a  precedent 
for  other  parties  who  desire  to  get  a  foot  hold,  and  tbe  trespassers  al- 
ready there  make  every  effort  to  increase  their  privileges  (?). 

1  would  respectfully  suggest  that  all  parties  now  occupying  this  pier 
be  given  to  understand  that  they  are  trespassing — be  compelled  to  obtain 
permission  to  occupy  and  use  said  pier  and  to  be  subject  in  all  respects 
to  the  orders  of  the  "  engineer  in  charge ''  of  the  harbor. 

Breakwater  ^^shore-armP — On  beach  near  inner  end  of  shore-arm  a  boat- 
house  for  hire  of  pleasure  boats  and  sale  of  refreshments  was  erected  in 
the  spring  of  1884.  Parties  claim  to  have  rented  privilege  of  the  owner 
of  the  land,  but  one  of  the  houses  is  certainly  on  pile  of  rip  rap  stone 
placed  by  the  United  States  for  protection  of  the  junction  of  breakwater 
and  shore.  Their  occupancy^and  use  do  not  materially  injure  the  break- 
water, but  it  is  an  encroachment  upon  United  States  property  which  may 
become  hereafter  very  objectionable.  They  should  be  placed  subject  to 
the  orders  of  the  '*  engineer  in  charge."  The  lake-arm  of  the  breakwater 
is  not  used  or  occupied  in  any  way.  It  perhaps  will  be  attempted  by 
vessel-men  when  the  harbor  of  refuge  is  completed. 

FAIBPOBT  HABBOB,  OHIO. 

The  piers  at  this  harbor,  as  now  recognized  as  United  States  piers  and 
which  are  kept  in  repair  by  the  United  States,  are  not  occupied  by  anj^ 
individuals  or  corporation. 

In  conclusion,  I  would  respectfully  suggest  that  it  would  be  advisable 
if  Congress  should  take  some  action,  in  a  general  act,  giving  the  engi- 
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ueer  iu  cbargo  of  auy  United  States  improvement  some  definite  and 
fixed  power  to  regalate  the  improper  ase  of  piers,  breakwaters,  etc« 
Very  respectfully,  your  obedient  servant, 

L.  OOOPEB  OVEBKAN, 

Major  of  Engineen, 
The  Ohief  of  Bn  ginbbbs,  XT.  S.  A. 


report  of  captain  edward  maguire,  corps  of  engineers. 

United  States  Engineer  Office, 

BuffalOj  N.  T.J  August  8, 1884. 

General  :  In  compliance  with  General  Orders,  No.  13,  headquarters 
Corps  of  Engineers,  U.  S.  Army,  July  23, 1884,  I  have  the  honor  to  sub- 
mit the  following  report : 

In  1798,  certain  Dutch  capitalists  (commonly  known  as  the  Holland 
Land  Company)  purchased  from  the  Seneca  Indians  parts  of  their  reser- 
vation at  the  mouth  of  Buffalo  Creek. 

In  1819  the  legislature  of  the  State  of  ^ew  York  passed  an  act  to 
lend  $12,000  for  the  purpose  of  building  a  harbor  at  Buffalo.  In  1820 
the  construction  of  piers  was  commenced,  and  during  1821  the  proposed 
harbor  was  completed.  Colonel  Cram  in  his  report  of  June  20, 1867,  to 
the  Chief  of  Engineers,  says : 

It  oonsisted  of  •  *  •  north  pier,  composed  of  a  doable  row  of  piles  fiUed  with 
brush  and  sand. 

By  the  act  of  May  26, 1826,  Congress  appropriated  the  sum  of  $15,000 
for  ^^  building  a  pier  and  repairing  an  old  one  at  the  mouth  of  Buffalo 
Creek.'^    In  his  report  of  June  20, 1867,  Colonel  Cram  says : 

Upon  that  [the  appropriation  of  $15,000  by  Congress,  1826],  the  United  States  En- 
gineers took  possession  and  made  it  a  governmental  work. 

The  north  pier,  as  built  in  1821,  was  constructed  in  the  water  outsid© 
of  low-water  mark.    The  soil  on  which  the  pier  rested  was  the  property 
of  the  State  of  New  York,  and  the  title  of  the  Holland  Land  Compan^ 
extended  only  to  the  low- water  mark. 

On  December  1, 1827,  the  Holland  Land  Company  conveyed  by  wa<^ 
ranty  deed  to  Walter  M.  Seymour  a  certain  tract  of  land  adjoining  th^ 
north  pier,  but  in  the  language  of  the  dee^  the  conveyance  was  "  tc^ 
the  pier  on  the  margin  of  Buffalo  Creek;  thence  by  said  pier,^  etc. 

On  December  5,  1827,  Walter  M.  Seymour  conveyed  the  same  tract:^ 
to  John  C.  Lord,  by  warranty  deedj  but  in  the  language  of  the  deed  the  ^ 
conveyance  was  "to  the  pier  and  thence  by  said  pier^  etc. 

On  December  10, 1827,  however,  the  Holland  Land  Company  con- 
veyed to  John  C.  Lord,  by  a  quitclaim  deed, "  all  the  land  covered  and 
occupied  by  the  United  States  pier,  lately  erected  on  the  north  side  of 
Buffalo  Creek  and  harbor,  in  the  village  of  Buffalo,"  etc. 

On  March  21, 1829,  John  C.  Lord  conveyed  to  Joseph  Dart,  jr.,  land 
covered  by  the  United  States  pier. 

On  August  13,  1836,  John  C.  Lord  and  others  conveyed  to  Thomas 
B.  Stocking  land  on  which  the  United  States  pier  rested. 

On  April  4, 1837,  Thomas  E.  Stocking  reconveyed  to  John  O.  Lord 
and  Ira  Joy  the  land  deeded  to  him  by  Lord  and  others. 

On  February  24, 1868,  John  C.  Lord  and  others  conveyed  to  the  Del- 
aware, Lackawanna  and  Western  Eailroad  Company  the  land  on  which 
the  United  States  north  pier  rests.    The  claim  of  the  Delaware,  Lacka- 
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wauDa  and  Western  Railroad  Company,  therefore,  to  the  land  on  which 
the  pier  rests  is  based  on  the  quitclaim  deed  of  the  Holland  Land  Com- 
pany to  John  C.  Lord,  December  10, 1827.  The  United  States  held  un- 
disputed possession  of  the  north  pier  from  1826  to  1878,  or  over  fifty 
years. 

In  his  annual  report  for  the  fiscal  year  ending  June  30, 1879,  Maj. 
Walter  McFarland,  then  in  charge  of  Buffalo  Harbor,  says : 

In  the  oarly  part  of  last  year  I  was  informed  by  Mr.  Mayo,  the  inspector  of  harbor 
work  at  Bnnalo,  that  the  Delaware,  Lackawanna  and  Western  Company  were  en- 
croaching npon  the  north  United  States  pier  at  Buffalo,  and  filling  in  behind  it  in  such 
a  way  as  to  render  useless  the  (Government  structures  there,  viz,  the  boat-house  be- 
lonipng  to  the  light-house  service,  the  liie-saving  station,  and  the  engineer  boat-house, 
on  the  ground  tnat  the  United  States  possessed  no  title  to  the  site,  and  that  title  was 
their  own  through  purchase. 

This  matter  was  reported  to  the  Chief  of  Engineers  on  the  17th  of  August,  1878,  and 
on  the  3d  of  September  I  was  informed  that  the  Acting  Attorney-General  of  the  United 
States  had  'instructed  the  United  States  district  attorney  for  the  northern  district 
of  New  York  to  take  such  action  in  the  matter  as  he  may  deem  necessary.'' 

No  action,  however,  appearing  to  have  been  taken,  and  the  encroachment  continu- 
ing and  increasing,  on  tne  29th  of  March,  1879,  under  instmctions  from  the  Chief  of 
Engineers,  I  wrote  to  the  United  States  district  attorney  for  the  northern  district  of 
New  York,  informing  him  of  the  condition  of  affairs,  and,  in  answer,  was  informed  by 
the  newly  appointed  district  attorney  that  the  correspondence  with  his  i>redece88or 
regarding  the  matter  was  before  him,  and  that  it  would  receive  his  attention  as  soon 
as  possible. 

Under  date  of  May  20,  he  wrote  me  to  the  effect  that  he  was  making  every  effort  to 
investigate  the  title,  but  with  little  success  so  far;  and,  in  response,  I  gave  him  all 
the  information  that  I  had  about  it.  which  amounted  to  this,  that  the  United  States 
had  been  ip  undisputed  possession  of  this  site  for  over  fifty  years,  ever  since  1826,  when 
the  first  appropriation  for  this  harbor  was  made,  and  had  built  on,  extended,  and  re- 
paired this  pier  ever  since,  as  the  interests  of  the  harbor  and  of  the  Government  seemed 
to  require. 

This  is  the  last  of  the  correspondence  on  the  subject. 

In  the  meanwhile  the  Delaware,  Lackawanna  and  Western  Company  have  gone  on 
filling  in  behind  the  pier;  have  rendered  useless  the  boat-house  belonging  to  the 
light-house  service  and  the  life-saving  station,  which,  at  great  expense,  are  to  be 
moved  across  the  creek  to  the  light-house  reservation,  and  threaten  to  drive  us  out  of 
our  engineer  boat-house  at  the  end  of  the  pier,  which  we  can  now  reach  only  by  pass- 
ing through  a  fence  which  they  have  erected  to  shut  off  the  pier  and  the  space  be- 
hind it  from  the  public  street. 

The  pier  itself  is  in  daily  use  as  a  wharf  for  the  shipment  of  coal  which  they  have 
stored  on  the  filled  ground  behind  it,  while  the  contractor  for  the  breakwater  exten- 
sion has  been  forbidden  to  use  it  for  the  storing  and  framing  of  timber,  as  has  always 
been  allowed  4)y  the  United  States  ever  since  the  work  first  began. 

The  farther  history  of  the  occapation  of  the  pier  by  the  railroad  com- 
pany  is  fully  set  forth  in  Major  McFarlaud's  aoDual  report  for  the  fiscal 
year  ending  Jane  30, 1880,  and  published  in  the  Beport  of  the  Chief  of 
Engineers,  U.  S.  Army,  1880,  Part  III,  pages.  2195-2201. 

It  wonid  appear  that : 

(1)  The  soil  on  which  the  north  pier  rests  was  at  the  time  of  its  con- 
struction the  property  of  the  State  of  N"ew  York. 

{2)  That  the  State  of  New  York,  in  1819,  dedicated  that  soil  to  the 
public  use  by  authorizing  the  construction  of  the  pier. 

^3)  The  United  States  assumed  control  of  the  pier,  and  hence  of  the 
soil  under  it,  in  1826. 

(4)  The  Holland  Land  Company  never  owned  the  soil  under  the  pier, 
but  owned  only  to  low- water  mark,  and  hence  could  not  convey  that 
soil.  It  would  appear  that  tiie  land  company  did  not  itself  claim  that 
soil,  for  it  departed  from  its  rule  of  giving  warranty  deeds  and  gave 
only  a  quitclaim  deed  to  John  C.  Lord. 

(5)  As  the  claim  of  the  Delaware,  Lackawanna  and  Western  Eailroad 
Company  to  this  soil  is  based  on  the  quitclaim  deed  by  the  Holland  Land 
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Company  to  John  0.  Lord,  it  has  no  title  to  tbe  soil  for  tbe  reason  that  if 
the  thing  granted  was  BOt  in  the  grantor  no  right  passes  to  the  grantee. 
That  the  title  to  the  soil  was  in  the  State  of  New  York,  I  would  re- 
spectfally  refer  to  the  following  decisions:  County  of  Saint  Clair  f. 
Livingston  (23  Wallace,  26);  Martin  v.  Waddell  (16  Peters,  367);  Bus 
sell  V.  The  Jersey  Company  (15  Howard,  426);  Barney  «.  Keokuk  (4 
Otto,  324).  For  the  statns  of  land  dedicated  to  public  use,  I  would  re- 
fer to.  Mayor  of  New  Orleans  v.  The  United  States  (10  Peters,  662). 
Very  respectfully,  your  obedient  servant, 

Edw.  Maguire, 
Captain  of  Engineen. 
The  Chief  of  Engineers,  IT.  S.  A. 


supplementary  report 

United  States  Engineer  Office, 

BuffalOy  y.  r.,  October  18, 1884. 

General  :  Referring  to  my  report  of  August  8, 1884,  in  compliance 
with  General  Orders,  No.  13,  Corps  of  Engineers,  July  23,  1884, 1  have 
to  state  that  I  have  since  obtained  information  which  I  did  not  know  of 
at  the  time  of  making  the  report. 

The  information  received  will  be  found  embodied  in  the  roemoraDda 
herewith  forwarded.  It  will  be  seen  that  the  result  reported  by  me  pre- 
viously that  the  Delaware,  Lackawanna  and  Western  Railroad  Company 
had  not  and  never  did  have  any  title  to  the  soil  on  which  rests  the 
United  States  north  pier,  is  unchanged.  But  my  conclusion  that  tbe 
State  of  New  York  owned  the  soil  was  erroneous,  as  it  will  be  seen  that 
the  State  of  Massachusetts  owned  it  and  sold  it  to  Robert  Morris,  who 
never  conveyed  it. 

The  attorney  of  the  railroad  company,  who  has  had  several  interviews 
with  me  on  the  subject,  at  our  last  meeting  on  the  13th  instant  acknowV- 
edged  the  title  was  not  in  the  company. 

Very  respectfully,  your  obedient  servant, 

Edw.  Maguire, 


The  Chief  of  Engineers,  TJ.  S.  A. 


Captain  of  Engineen. 


MEMORANDA. 

(1)  The  colonies  of  Massachusetts  and  New  York  both  had  charter^ 
under  which  they  each  laid  claim  to  all  western  and  central  New  York.^ 
About  the  close  of  the  Revolution,  they  both  ceded  to  the  United  Stated 
all  claim  to  tbe  territory  west  of  a  line  drawn  south  ft'om  the  western 
extremity  of  Lake  Ontario.    In  order  to  adjust  their  conflicting  claims, 
New  York  and  Massachusetts  each  appointed  commissioners  to  decide 
upon  and  draw  up  an  agreement.    These  commissioners  met  in  Hart- 
ford, Conn.,  on  November  30,  1786,  and  on  December  1<»,  1786,  made  an 
agreement  by  which  Massachusetts  yielded  all  claim  to  the  land  east  of 
the  present  east  line  of  Ontario  and  Steuben  counties ;  west  of  that  line 
New  York  should  have  the  government,  sovereignty,  and  jurisdiction 
of  the  land,  while  Massachusetts  should  have  the  title  in  fee-simple  to 
the  land  subject  to  the  Indian  occupancy.    That  is  to  say,  the  Indians 
could  hold  the  land  as  long  as  they  pleased,  but  were  allowed  to  sell 
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Duly  to  the  State  of  Massachusetts  or  her  assigns.    The  agreement  reads 
as  follows : 

First.  The  Commonwealtb  of  Maasacbnsette  doth  hereby  cede,  grant,  release,  and 
confirm  to  the  State  of  New  York  forever,  all  the  claim,  right,  and  title  which  the 
Commonwealth  of  Massachasetta  hath  to  the  goyemment,  sovereignty,  and  Jurisdic- 
tion of  the  lands  and  territories  so  claimed  by  the  State  of  New  York  as  bereinto  before 
stated  and  particularly  speciiied. 

Secondly.  The  State  of  New  York  doth  hereby  cede,  grant,  release,  and  con6rm  to 
the  said  Commonwealth  of  Massachusetts,  and  to  the  nse  of  the  Commonwealth,  their 
grantees,  and  heirs  and  assi^ees  of  such  grantees  forever,  the  right  of  pre-emption  of 
the  soil  from  the  native  Indians;  and  all  other  the  estate,  ri^ht,  title,  and  property 
(the  right  and  title  of  government,  sovereignty,  and  jurisdiction  excepted)  which  the 
State  of  New  York  hath  of,  in,  or  to  230,400  acres  to  be  located  by  the  Common- 
wealth of  Massachnsetts,  and  to  be  situated  to  the  northward  of  and  adjoining  to 
the  lands  granted  respectively  to  Daniel  Cox  and  Robert  Lettice  Hooper  and  their 
respective  associates  and  between  the  rivers  Onego  and  Chenango ;  and  also  of,  in,  or 
to  all  the  lands  and  territories  within  the  following  limits  and  bounds,  that  is  to  say : 
Beginning  in  the  north  boundary  line  of  the  State  of  Pennsylvania,  in  the  parallel  of 
4^29  of  north  latitude,  at  a  point  distant  82  miles  west  from  the  northeast  corner  of  the 
State  of  Pennsylvania  on  the  Delaware  River,  as  the  said  boundary  line  hath  been 
ran  and  marked  by  the  commissioners  appointed  by  the  States  of  Pennsylvania  and 
New  York  respectively,  and  from  the  said  point  or  place  of  beginning  running  on  a 
due  meridian  north  to  the  boundary  line  between  the  United  States  of  America  and 
the  King  of  Great  Britain,  thence  westerly  and  southerly  along  the  said  boundary 
line  to  a  meridian  which  will  pass  1  mile  due  east  from  the  northern  termination  of  the 
strait  or  waters  between  Lake  Ontario  and  Lake  Erie,  thence  south  along  the  said 
meridian  to  the  south  shoje  of  Lake  Ontario,  thence  on  the  eastern  side  of  the  said 
strait  by  a  lino  always  1  mile  distant  from  and  parallel  to  the  said  strait  to  Lake 
Eri<^:  thence  due  west  to  the  boundary  line  between  the  United  States  and  the  King 
of  Great  Britain;  thence  along  the  said  boundary  line  until  it  meets  with  the  line  of 
cession  from  tho  State  of  New  York  to  the  United  States;  thence  along  the  said  line 
of  cession  to  the  northwest  corner  of  the  State  of  Pennsylvania,  and  thence  east  along 
the  northern  boundary  line  of  the  State  of  Pennsylvania  to  the  said  place  of  begin- 
ning. 

By  this  agreement  Massachusetts  obtained  the  title  to  the  soil  ander 
the  water  at  what  is  now  known  as  Buffalo  Harbor. 

(2)  In  1788  Massachnsetts  sold  all  her  land  in  New  York  to  Phelps 
&  Gorham  for  $1,000,00$),  to  be  paid  ia  certain  Massachusetts  stocks, 
then  worth  abont  20  cents  on  the  dollar.  These  stocks  subsequently 
rose  in  value,  and  Phelps  &  Gorham  were  unable  to  make  the  payment ; 
the  State  of  Massachusetts  therefore  released  them  from  all  except  that 
land  the  Indian  title  to  which  they  had  extinguished,  and  on  March  8, 
1791,  sold  to  Eobert  Morris  the  pre  eroption  right  and  all  other  rights, 
title,  and  interest  which  the  Oommon wealth  of  Massachnsetts  had  in  and 
to  certain  lands,  one  tract  of  which  was  described  in  the  deed  as  follows : 

Beginning  at  a  point  on  the  north  line  of  the  State  of  Pennsylvania  60  miles  west 
of  the  southwest  comer  of  the  land  confirmed  to  Nathaniel  €k>rham  and  Oliver  Phelps 
from  said  point  running  west  until  it  meets  the  land  ceded  by  the  Commonwealth  of 
Massachnsetts  to  the  United  States  of  America  and  by  said  United  States  sold  to  the 
State  of  Pennsylvania;  thence  northerly  by  the  land  ceded  as  aforesaid  to  Lake  Erie; 
from  thence  northeasterly  by  Lake  Erie' to  a  tract  of  land  lying  on  the  easterly  side  of 
the  strait  of  Niagara,  belonging  to  the  State  of  New  York ;  thence  northerly  by  said 
tract  to  a  line  in  Lake  Ontario  which  divides  the  dominions  of  the  King  of  Great 
Britain  and  the  said  United  States;  thenco  easterly  on  said  dividing  line  to  a  point 
from  whence  a  meridian  line  will  fall  on  the  point  of  beginning,  together  vnth  the  right 
of  pre-emption  which  the  Commonwealth  hath  to  all  islands  or  waters  in  Lake  Erie  by  virtue 
of  anp  cession  from  the  State  of  New  York  to  said  Commonwealth,  reserving  out  of  the  same 
granted  prenuBes  one  undivided  sixtieth  part  thereof. 

This  sale  was  made  by  virtue  of  the  tenth  ai*ticle  of  the  agreement  of 
1 786  between  the  States  of  New  York  and  Massachusetts,  which  article 
reads  as  follows : 

Tenthly.  The  Commonwealth  of  Massachnsetts  majr  grant  the  right  of  pre-emption 
of  the  whole  or  any  part  of  the  said  lands  and  territories  to  any  person  or  persons 
who,  by  virtue  of  such  ^rant,  shall  have  good  right  to  extinguish  by  purchase  tho 
claims  of  the  native  Indians. 
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By  that  deed  Robert  Morris  became  possessed  of  the  soil  under  the 
water  at  what  is  now  known  as  Bafifalo  Harbor. 

(3)  On  December  24, 1792,  Robert  Morris  sold  to  Herman  Le  Boy 
and  John  L.  Lincklaen  land  described  as  follows: 

Beginning  at  a  point  on  the  southern  shore  of  Lake  Ontario  1  mile  dno  cast  from 
the  northern  termination  of  the  strait  which  divides  Lake  Ontario  from  Lake  Erie, 
bein£  a  comer  of  lands  reserved  bv  the  State  of  New  York,  and  from  said  point  ex- 
tending along  the  shore  of  Lake  Ontario  eastwardly  so  far  as  npon  actual  mensura- 
tion shall  be  fonnd  necessary  to  include  within  the  lines  and  bounds  hereinafter  men- 
tioned and  described  the  full  and  just  quantity  of  1,000,000  acres  of  land  exclodve 
of  lands  covered  with  the  waters  of  ponds  or  lakes  within  the  same,  which  shall  be 
more  than  4  miles  in  circumference,  as  to  such  pond  or  l^e,  and  from  the  termina- 
tion of  the  said  boundary  so  to  be  ascertained,  extending  by  a  meridian  line  dno  south 
to  the  boundary  of  the  State  of  Pennsylvania,  thence  by  the  same  west  to  a  corner 
of  a  triangular  piece  of  land  granted  by  the  United  States  to  the  .State  of  Pennsyka- 
nia ;  thence  by  the  perpendicular  line  of  said  triangle  due  north  to  the  share  of  Lake 
Erie;  thence  along  the  shore  of  Lake  Erie  to  the  place  where  the  lines  of  lands  reserved 
by  the  State  of  New  York  shall  be  found  to  intersect  the  said  shore ;  thence  along  the 
lines  and  bounds  of  the  said  reserved  lands,  northwardly  and  eastwardly,  to  the 
point  of  beginning. 

It  is  to  be  seen  that  Morris  did  not  sell  the  soil  nnder  the  waters  of 
Lake  Erie. 

(4)  On  May  30, 1795,  Herman  Le  Koy  and  John  Lincklaen  sold  ttie 
same  tract  to  William  Bayard,  the  deed  retaining  the  description  ^^  to 
the  shore  of  Lake  Erie,"  etc.' 

(5)  In  Jnne,  1795,  William  Bayard  sold  the  same  tract  with  same  de- 
scription to  Herman  Le  Koy,  John  Lincklaen,  and  Gerrit  Boon. 

(6)  Herman  Le  Boy,  John  Lincklaen,  and  Gerrit  Boon  sold  the  same 
tract  with  the  same  description  to  Panl  Bnsti,  on  Jnly  9, 1798. 

(7)  On  July  10, 1798,  a  tripartite  deed  was  execated,  by  which  the 
Holland  Land  Company  became  possessed  of  the  same  tract  with  the 
same  description  '^  to  the  shore  of  Lake  Erie,"  etc.    The  parties  to  the 
deed  were  Panl  Basti,  of  the  first  part,  Herman  Le  Koy,  William  Bayard  ^ 
James  McEvers,  John  Lincklaen,  and  Gerrit  Boon,  of  the  second  part^ 
and  the  Holland  Land  Company  of  the  third  part. 

(8)  In  1797  Kobert  Morris,  who  had  in  1792  sold  the  tract  to  Hermac^ 
Le  Koy  and  John  Lincklaen,  sabject  to  the  settlers  extinguishing  th^^ 
Indian  title,  closed  the  sale  at  a  treaty  made  with  the  Seneca  Indian^^ 
at  Genesee,  by  which  he  boaght  ont  the  Indians'  title  to  all  the  Senecs^ 
lands  except  eleven  reservations  of  varions  sizes.  Of  these  the  Buffalo^ 
Creek  Keservation  was.  the  largest,  containing  130  square  miles,  aml^ 
lying  on  both  sides  of  Buffalo  Creek. 

(9)  In  making  surveys  in  1798,  Joseph  Ellicot,  the  Holland  Land  ^ 
Company's  surveyor  and  agent,  found  that  the  New  York  mill  strip  ^ 
along  the  Niagara  Kiver  and  the  Seneca  Buffalo  Creek  Keservation  shut  ^ 
out  the  Holland  Company  irom  a  town-site  at  the  foot  of  Lake  Erie.  ^ 
One  William  Johnston,  an  Indian  trader,  had  settled  near  the  mouth  of  ^^ 
Buffalo  Creek.    He  had  procured  from  the  Indians  by  a  gift  or  pur- 
chase 2  square  miles  of  land  at  the  mouth  of  Buffalo  Creek.   He  had  also 
entered  into  an  agreement  with  the  Indians,  which  amounted  to  a  life  lease 
of  a  certain  mill-site.  This  site  was  about  C  miles  east  of  the  mouth  of  ihe 
creek.    Although  Johnston's  title  to  the  land  was  not  considered  to 
have  the  least  validity,  yet  the  Indians  had  the  power  and  inclination 
to  include  it  within  their  reservation  unless  a  compromise  was  made 
with  Johnston,  and,  taking  into  consideration  his  influence  with  the  In- 
dians, the  agents  of  the  Holland  Company  concluded  to  enter  into  an 
agreement  with  Johnston  by  which  he  was  to  surreuder  his  right  to  the 

2  square  miles  of  Buffalo  Creek,  and  which  lay  on  the  north  side  of  the 
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creek.  Johuston  persuaded  the  Indians  to  leave  it  oat  of  their  reserva- 
tion, and  the  Holland  Land  Company  pre-empted  it.  We  now  have 
the  Holland  Land  Company  in  possession  of  land  at  the  month  of  Buffalo 
Creek,  but  not  of  the  soil  under  the  waters,  and  the  Holland  Company 
never  acquired  by  purchase  or  otherwise  the  said  soil. 

Under  date  of  December  10, 1827,  the  Holland  Company  made  a  quit- 
claim deed,  conveying  to  John  C.  Lord  '^  all  the  land  covered  and  occu- 
pied by  the  United  States  pier  lately  erected  on  the  north  side  of  Buffalo 
Creek  and  Harbor,  in  the  village  of  Buffalo,"  etc. 

On  March  21,  1829,  John  C.  Lord  conveyed  to  Joseph  Dart,  jr., 
**  one  undivided  fourth  or  quarter  part  of  the  land  covered  by  the  United 
States  pier  on  the  north  side  of  Buffalo  Creek,"  etc. 

On  August  13, 1836,  John  C.  Lord  and  others  conveyed  to  Thomas  li. 
Stocking  land  on  which  the  pier  rests. 

On  April  4, 1837,  Thomas  B.  Stocking  reconveyed  to  John  C.  Lord 
and  Ira  Joy  the  land  deeded  to  him  on  August  13, 1836. 

On  February  24, 1868,  John  0.  Lord  and  others  conveyed  to  the  Del- 
aware, Lackawanna  and  Western  Railroad  Company  the  land  on  which 
the  pier  rests. 

The  ground,  therefore,  on  which  the  Delaware,  Lackawanna  and  West- 
em  Railroad  Company  claims  ^^  that  it  is  the  owner  in  fee  by  regular 
proper  title  of  the  land  on  which  the  pier  rests  "  is  the  original  con- 
veyance by  the  Holland  Company  to  JohnC.  Lor^,  and  the  subsequent 
conveyance  up  to  February  24, 1868. 

But  the  Holland  Company  did  not  have  the  title  to  the  land,  and 
hence  the  Delaware,  Lackawanna  and  Western  Bailroad  Company  has 
no  title  to  the  land  on  which  the  pier  rests. 

Edw.  Maouibe, 

Captain  of  Engineers. 


report  op  lieutenant-colonel  henry  m.  robert,  corps  op 

engineers. 

United  States  Engineer  Office, 

Oswego  J  N.  T.,  September  20,  1884. 

Sir  :  Lu  compliance  with  General  Orders^  No.  13,  Headquarters  Corps 
of  Engineers,  current  series,  I  have  the  honor  to  submit  the  following 
report  in  reference  to  piers  or  other  aids  to  navigation  built  by  the 
United  States  being  used  or  injured  by  corporations  or  individuals 
within  the  district  in  my  charge,  and  also  as  to  whether  any  bridges  or 
other  structures  erected  or  in  process  of  construction  in  this  district 
are  an  interference  with  navigation. 

The  only  cases  coming  under  this  order  that  have  come  to  my  knowl- 
edge are  the  following : 

OSWEGO,  NEW  tore:. 

OH  east  brealcwater. — The  old  east  breakwater  was  built  by  the 
United  States  at  the  same  time  (1827-'29)  as  was  the  old  west  break- 
water, and  in  prolongation  of  its  line.  Its  present  length  is  597  feet, 
with  a  shore-line  of  160  feet  in  addition. 

At  some  date,  about  1852,  this  east  breakwater  was  transferred  to  Mr. 
'Oerrit  Smith,  who  then  built  the  900  feet  river  channel-pier  and  the 
wharves  under  the  fort  in  the  "  East  Cove.''    Since  that  date  (1853  to 
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1855)  the  ea8t  breakwater  has  been  kept  iu  repair  bj-  Gerrit  Smith,  and 
is  regarded  as  the  property  of  his  estate.  No  record  of  the  transfer  is 
on  tile.  No  injury  to  the  interests  of  the  United  States  or  of  the  harbor 
has  resulted  from  the  transfer,  but  the  United  States  has  avoided  the 
cost  of  repair,  which  has  been  large,  as  besides  the  ordinary  deci^y  the 
work  has  been  twice  or  more  breached,  and  about  100  linear  feet  carried 
away. 

Outer  harbor. — Encroachment  upon  by  construction  of  a  coal  trestle. 
In  1882  the  Oswego  and  Syracuse  Railroad  Company  built  a  coal  trestle 
in  the  outer  harbor,  extending  to  within  about  400  feet  of  the  outer  break- 
waterandabout400feetfartherthanthelimitforthedock  line  established 
by  the  Board  of  Engineers  who  made  the  plan  of  the  harbor  upoo 
which  Congress  has  based  the  appropriations  for  this  improTement 
The  Chief  of  Engineers  had  decided  that  he  had  no  authority  to  esteod 
the  dock  line,  and  the  engineer  officer  in  charge  had  notified  the  com- 
pany that  they  could  not  build  their  trestle  beyond  the  dock  line  estab- 
lished by  the  Board  of  Engineers,  namely,  the  12-foot  curve.  The  case 
was  turned  over  to  the  Depjirtment  of  Justice,  and  1  understand  is  to 
be  decided  by  the  courts.  The  facts  are  stated  in  the  letters  of  Lieat 
Col.  W.  McFarland  to  the  Chief  of  Engineers,  dated  May  17  and  Jaly 
20, 1882. 

CHARLOTTE,  NEW  YOEK. 

Piers  within  the  shore- line.  At  this  harbor  about  2,000  linear  feet  of 
the  shore  end  of  the  west  pier,  and  a  portion  of  the  east  pier,  now  lie 
within  the  shore-line,  the  beach  having  greatly  advanced  by  accretions 
since  1829,  when  the  work  was  begun. 

A  considerable  portion  of  this  is  now  occupied  and  maintained  by  the 
iron  company,  whose  works  front  on  the  river  at  this  point.  No  iDJory 
accrues  to  the  United  States  by  their  occupancy. 

A  steam  chain-fewy  runs  across  the  channel  near  the  present  beach- 
line  (about  400  feet  inside  of  it  on  the  west  side,  150  feet  on  the  east 
side),  and  its  landing  on  the  east  pier  is  effected  by  cutting  down  the 
old  pier  to  water-level.  No  special  injury  results  to  the  United  States, 
and  in  fact  it  is  assumed  that  the  United  States  has  abandoned  the 
portion  of  the  piers  inside  the  shore-line. 

OTHER  HARBORS  ON  LAKE   ONTARIO  WITH  ENTRANCES   FORMED  BY 

UNITED  STATES  PIERS. 

At  all  harbors  on  Lake  Ontario  with  the  entrance  formed  by  piers 
from  the  shore,  just  as  at  Charlotte,  there  have  been  accretions  since  the 
piers  were  commenced,  so  that  the  inner  ends  of  the  piers  have  prac- 
tically become  the  dock  fronts  of  private  property,  and  I  assume  that 
they  are  abandoned  by  the  United  States.  Their  occupation  by  the 
owners  of  the  adjacent  laud  is  no  injury  to  commerce  or  the  United 
States,  provided  the  United  States  is  at  no  expense  in  keeping  them  in 
repair.  This  would  apply  to  the  harbors  of  Wilson,  Oak  Orchard,  Char- 
lotte, Pultneyville,  Great  Sodus,  and  Little  Sodus,  New  York. 
Very  respectfully,  your  obedient  servant, 

Henry  M.  Robert, 
Lievt.  Col,  of  Engineert' 

The  Chief  of  Engineers,  U.  S.  A. 


\ 
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;PORT  OP  COLONEL  C.  SEAFOBTH  STEWART,  CORPS  OF  ENGINEERS. 

San  Franoisoo,  Gal.,  August  4, 1884. 

Iir:  In  response  to  General  Orders  No.  13,  Headquarters  Corps  of 
^neers,  July  23^  1884,  the  following  statement  is  made  in  regard  to 

levee  at  San  Diego,  built  to  aid  commerce  indirectly : 
)he  top  of  this  work  is  nearly  ievel  and  from  IC  to  23  feet  wide.    At 
seasons  it  forms  a  dry,  elevated,  and  excellent  roadway  across  the 
'  plain,  and  is  therefore  used  as  such  by  the  community  at  large. 
is  use  does  no  injury  to  the  work.    The  levee  is  not  fenced  in.    Dur- 

and  aft.er  the  wet  season  considerable  herbage  of  various  kinds 
ws  on  east  side  of  the  embankment.  These  lowlands  have  conse- 
)ntly  been  used  from  the  early  days  as  a  common  for  the  grazing  of 
mals,  which  are  left  to  rove  at  will.  To  pass  from  one  side  of  the 
ee  to  the  other  they  and  men  have  formed  trails  across  the  embank- 
at  at  a  few  convenient  points.  In  following  these  crossings  some 
iry  has  been  done  to  the  reverse  slope  of  the  embankment,  and  a 
le  of  the  top  of  the  stone  revetment  of  its  river  slope  has  been  loos- 
d  or  knocked  away.  But  the  damage  amounts  to  little.  The  effi- 
icy  of  the  work  is  not  affected,  though  the  annual  cost  of  repairs  is 
:htly  increased. 

!he  original  project  provided  for  a  fence.  But  unless  a  watchman 
*e  kept  to  watch  and  protect  it,  the  fence  would  be  of  little  use.  It 
lid  serve  as  a  supply  of  fire- wood  to  tramps  at  all  seasons,  and  to 
dish  posts  and  fencing  boards  to  any  needy  or  unscrupulous  resident 
)ld  Town  whenever  wished.  The  original  cost  and  that  of  the  repairs 
essary  yearly  to  make  good  the  losses  referred  to  and  of  those  due 
knocking  away  panels  at  convenient  points  for  cattle-trails  by  the 
lers  of  Uie  latter  would  be  far  greater  in  the  end  than  that  due  to 
slight  repairs  needed  at  present  to  make  good  the  damage  done  by 
tie. 

Very  respectfully,  your  obedient  servant, 

G.  Seaforth  Stevtart, 

Colonel  of  Engineers. 

lie  Chief  of  Engineers,  IJ.  S.  A. 


»ORT  OF  LIEUTENANT-COLONEL  G.   H.  MENDELL,   CORPS  OF  ENGI- 
NEERS. 

United  States  Engineer  Office, 

San  FranciscOy  CaLj  January  7, 1885. 

rENERAL :  The  following  report  is  respectfully  submitted  on  the  sub- 
»  referred  to  in  General  Order  No.  13,  Headquarters  Corps  of  En- 
eers,  July  23, 1884,  and  in  the  act  of  Congress  of  July  5,  1884 : 

•  •••••• 

Jo  piers,  breakwaters,  or  other  structures  or  works  built  by  the  United 
.tes  in  aid  of  commerce  or  navigation,  situated  within  the  field  of 
rations  of  this  office,  are  known  to  be  used,  occupied,  or  injured  by  a 
poration  or  by  individuals,  except  in  this,  that  the  piers  of  Oakland 
rbor  are  more  or  less  injured  in  a  petty  way  by  fishermen,  who  have 
several  instances  opened  a  passage  to  enable  small  boats  to  cross, 
I  save  to  themselves  a  detour  of  several  miles  required  to  pass  around 
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the  outer  end  of  the  pierB.  The  extent  of  the  damage  done  in  a  tres- 
pass of  this  kind  amounts  to  a  few  dollars — perhaps  twenty,  perhaps 
fifty.  The  passage  is  made  by  removing  enough  stone  from  the  tops  of 
the  jetties  to  enable  the  boats  to  pass  at  a  high  stage  of  the  tide. 

Some  trifling  injury  is  also,  at  times,  done  to  the  main  line  of  the  jetty 
at  Wilmington  by  trespass  of  idlers  or  fishermen  in  landing  on  the 
graveled  portions  of  the  line  and^hanling  np  their  boats,  displacing  the 
gravel  deposited  there  for  the  security  of  the  timber- work.  This  kind 
of  injury  scarcely  admits  of  definition  or  description,  and  while  it  is  an 
annoyance,  it  seems  difiScult  to  remedy. 

Very  re8i)ectfully,  your  obedient  servant, 

6.  H.  Mendell, 
Lieut  CoL,  Corps  of  Engineer%. 

The  Chief  of  Engineers,  U.  S.  A. 


REPORT  of  captain  CHARLES  F.  POWELL,  CORPS  OF  ENGINEERS. 

United  States  Engineer  Office, 

Portland^  Oregon^  December  12, 188i 

Sir:  I  have  the  honor  to  submit  the  following  report  of  the  use,  oc- 
cupation, or  injury  to  certain  United  States  works  in  aid  of  commerce. 


JETTT  at  MOUTH  OF  THE  OOQUILLE  RIYER,  OREGON. 

This  work,  projected  in  1881,  was  a  half-tide  structure.  That  it  was 
faulty  in  being  low,  was  a  conviction  with  J.  Parker,  of  Parkersburgh, 
Oregon,  a  leading  citizen  of  the  Goquille  Valley,  and  with  some  others. 

A  general  reduction  in  height  of  1  foot  from  action  of  the  seas  had 
taken  place  by  Jnne^  1882,  leaving  the  jetf^  about  1  foot  above  mean 
low  water. 

In  that  month  Mr.  Parker,  with  others,  took  possession  of  the  jettjt 
when  operations  were  suspended,  and  raised  a  part  of  it  some  4  feet  in 
height  by  placing  on  the  top  boxes  Ailed  with  ballast.  Some  of  these 
boxes  were  attached  to  the  uprights  of  the  cribs,  of  which  the  jetty  was 
partly  constructed,  and  were  filled  to  some  extent  by  riprap  stone  taken 
from  the  sides  of  the  cribs. 

Three  of  the  cribs  were  carried  away  before  operations  were  resumed 
in  the  following  fall,  and  after  having  withstood  the  high  seas  of  winter. 
Their  loss  was  undoubtedly  caused  by  having  been  made  top-heavy  from 
addition  of  boxes  of  ballast,  and  from  having  been  weakened  by  loss  of 
riprap  stone  from  the  sides. 

The  breaks  in  the  jetty  subsequently  were  filled  by  dumping  stoue  in 
them  at  an  expense  to  the  United  States  which  otherwise  would  have 
been  unnecessary. 

JETTT  AT  THE  ENTRANCE  TO  YAQUINA  BAY,  OREGON. 

Considerable  damage  was  done  to  the  piling  of  the  tramway  of  tbi^ 
work  by  trees  and  logs  which  were  thrown  into  the  bay  and  into  Yaquin* 
River,  during  the  last  summer,  by  constructing  parties  of  the  Willamette 
Valley  and  Coast  Railroad  Company,  known  as  the  Oregon  Pacific,  h 
May  it  was  reported  that  one  tree  took  out  fourteen  piles. 
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The  company's  agents  endeavored  to  dispose  of  a  lot  of  its  drift  by 
rafting  and  towing  it  to  the  entrance.  The  raft  broke  up  and  was  car- 
ried back  by  the  return  tide,  doing  damage  to  the  jetty  piling  to  the  ox- 
tent  of  over  $1,000. 

The  jetty  was  commenced  in  1881,  and  had  not  sufifered  any  notice- 
able injury  previous  to  the  cases  mentioned,  nor  since.  The  drift  float- 
ing down  the  bay  was  a  danger  to  all  passing  vessels.  The  United 
States  tug  Wright  damaged  her  wheel  by  this  railroad  drift,  so  that  she 
had  to  be  beached  twice  for  repairs. 

•  •  •  •  •  •  • 

The  jetties  at  the  mouth  of  the  Coquille  Eiver,  and  at  the  entrance  to 
Coos  Bay,  have  been  seriously  damaged  by  drift,  partly  composed  of 
trees^  which  have  been  fallen  over  the  banks  of  tributary  streams  in  land 
clearing. 

•  •  *  •  •  •  • 

Very  respectfully,  your  obedient  servant, 

GHA.S.  F.  Powell, 
Captain  of  Engineers. 
The  Chief  of  Engineers,  U.  S.  A. 


LETTER  OF  THE  SECRETARY  OF  WAR. 

y^ks»  Department, 
Washington  City,  Jantiary  3,  1888. 

The  Secretary  of  War  has  the  honor  to  transmit  to  the  House  of  Rep- 
resentatives a  letter  of  the  24th  ultimo  from  the  Chief  of  Engineers,  to- 
gether with  copies  of  reports  from  such  ofQcers  in  charge  of  river  and 
harbor  districts  as  report  instances  of  the  use,  or  the  occupancy  of,  or 
injury  to,  public  works ;  the  same  being  transmitted  in  response  to  the 
requirements  of  section  4  of  the  river  and  harbor  act  of  August  5, 188G. 

William  C.  Endicott, 

Secretary  of  War. 

The  Speaker  of  the  House  of  Representatives. 


letter  of  the  chief  of  engineers. 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  D.  0.,  December  24,  1887. 

Sir  :  Section  4  of  the  river  and  harbor  act  of  August  5, 1886,  requires 
of  the  Secretary  of  War  that  he  shall  "  report  to  Congress  all  cases  in 
which  piers,  breakwaters,  locks,  and  dams,  or  other  structures  or  works, 
built  or  made  by  the  United  States  in  aid  of  commerce  or  navigation, 
are  used,  occupied,  or  injured  by  a  corporation  or  an  individual,  and  the 
extent  and  mode  of  such  use,  occupancy,  or  injury." 

With  the  view  of  supplying  the  required  information  officers  and 
agents,  under  the  direction  of  this  office,  were  instructed  to  submit  de- 
tailed reports  covering  all  facts  necessary  to  enable  the  Secretary  of 
War  to  comply  with  the  terms  of  the  act. 

Reports  have  been  received  from  all  officers  in  charge  of  river  and 
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harbor  districts }  and  I  have  the  honor  to  sabmit  herewith  copies  of  socb 
of  them  as  report  iostances  of  the  nse,  or  the  occupancy  of,  or  injory  to 
public  works. 

All  other  officers  state  that  there  are  in  their  districts  no  sach  in- 
stances to  report. 

Very  respectfully,  your  obedient  servant, 

J.  O.  DUANB, 
Brig.  Oen.^  Chief  of  Enginem. 
Hon.  Wm.  C.  Endicott, 

Secretary  of  War. 


REPORT  OP  MAJOR  W.  R.  LIYERMORE,  CORPS  OP  ENGINEERS. 

Engineer  Office,  United  States  Army, 

Netcportj  B.  J.,  July  7, 1887. 

Sir  :  Beferring  to  General  Orders,  No.  6,  Headquarters  Corps  of  En- 
gineers, current  series,  I  have  the  honor  to  state  that  there  is  no  struct- 
ure or  work  in  this  district  built  or  made  by  the  United  States  in  aid 
of  commerce  or  navigation  which  is  used  or  occupied  by  a  corporatioo 
or  an  individual  except  the  Government  wharf  in  the  inner  harbor  at 
Block  Island,  E.  I.  This  is  the  only  wharf  on  the  island  available,  ex- 
cept iu  summer,  and  it  is  used  by  the  Government  and  the  public  in 
common. 

Pursuant  to  a  recommendation  contained  in  the  Annual  Beport  of  the 
Chief  of  Engineers  for  1886,  a  clause  was  inserts  in  the  river  and  bar 
bor  bill  considered  during  the  last  session  of  Congress,  providing  for 
the  transfer  of  this  wharf  to  the  town  of  New  Shoreham  (the  corporate 
name  of  Block  Island),  for  the  public  use  of  said  town,  but  the  bill  did 
not  become  a  law. 

Very  respectfully,  your  obedient  servant, 

W.  E.  LiTERMORE, 

Major  of  Bngineen* 
The  Chiep  of  Engineers,  U.  S.  A. 


REPORT   OF   lieutenant-colonel  WALTER   McFARLAND,  C0BP8  OF 

ENGINEERS. 

Engineer  Oppiob,  United  States  Army, 

New  York,  N.  Y.,  July  19, 1881. 

General:  Under  section  4  of  the  act  of  Congress  relating  to  rive^ 
and  harbors  approved  August  5, 1886, 1  have  the  honor  to  report  as  ^^ 
lows  upon  the  use  by  corporations  or  individuals  of  works  built  or  d*^* 
by  the  United  States  in  aid  of  commerce  or  navigation  in  the  engU^^ 
district  of  which  I  have  charge. 

Very  respectfully,  your  obedient  servant, 

Walter  McFarland, 
lAetU.  Ool  ofJEnginee^^' 
Brig.  Gen.  James  C.  Duane, 

Chief  of  UngineerSf  U.  8.  A* 


\ 


APPENDIX   XX — INJURY   TO   PUBLIC    WORKS.  2723 


BEPOBT  UPON  THE  USB,  OCCUPATION,  OB  INJURY  BY  OOBPORATIONS 
.      OB  INDIVIDUALS,  OP  PIERS,  BBEAKWATEBS,  OB  OTHEB  STBUCTUItES 
OR  WORKS  BUILT  OR  MADE  BY  THE  UNITED  STATES  IN  AID  OF  COM- 
MERCE OR  NAVIGATION. 

The  odI^  instances  of  this  kind  in  this  district  are  found  in  connection 
with  the  dikes  on  the  Upper  Hudson. 

1.  Miller  and  Whitbeck  have  built  a  dock  over  273  feet  of  the  half 
dike  at  Mull's  Island,  on  the  east  side  of  the  river,  about  13  miles  below 
the  railroad  bridge  at  Albany.  The  dike  just  above  the  dock  has  been 
heavily  loaded  with  stone  to  serve  as  an  ice-breaker,  and  shows  signs 
of  giving  way  under  the  weight  imposed  on  it.      % 

This  occupation  of  the  dike  was  authorized  by  the  honorable  Secre- 
tary of  War  November  9, 1880,  under  an  opinion  of  the  Judge- Advocate 
General  of  the  Army. 

2.  H.  Slingerland  has  built  a  dock  over  103  feet  of  the  Barren  Island 
Dike  opposite  Coeyman's,  on  the  west  side  of  the  river,  about  12^  miles 
below  the  railroad  bridge  at  Albany.  It  is  not  known  under  what  au- 
thority this  was  done. 

3.  The  Knickerbocker  Ice  Company  occupy  with  their  wharf  319  ftet 
of  the  Eoah  Hook  Dike,  on  the  west  side  of  the  Hudson  River,  about  12 
miles  below  the  railroad  bridge  at  Albany,  by  authority  of  the  Chief 
of  Engineers  under  the  opinion  of  the  Judge- Advocate-General  of  the 
Army,  before  referred  to — October  12, 1 880. 

4.  F.  E.  Bean  uses  for  a  dock  259  feet  of  the  Castleton  Dike,  on  the 
east  side  of  the  river,  about  9  miles  below  the  Albany  railroad  bridge. 
The  dike  is  much  broken  for  about  20  feet  above  the  upper  end  of  the 
dock.  This  occupancy  is  under  authority  of  a  grant  of  lands  under 
water  by  the  State  of  ITew  York^  over  which  this  United  States  dike  is 
built. 

5.  E.  F.  Stimson  occupies  for  dock  purposes  280  feet  of  the  Castleton 
Dike,  about  400  yards  above  the  part  occupied  by  F.  E.  Bean,  under  ap- 
proval of  the  Chief  of  Engineers  dated  September  11, 1871.  The  dock 
is  not  now  used  and  has  fallen  into  decay. 

6.  The  Eidgewood  Ice  Company  occupy  the  lower  end  of  the  Cedar 
Hill  Dike,  on  the  west  side  of  the  river,  opposite  Castleton,  about  8^ 
miles  below  the  railroad  bridge  at  Albany,  under  authority  of  a  graut 
of  lands  under  water  made  by  the  State  of  New  York,  upon  which 
this  United  States  dike  is  built. 

7.  Sunny  Side  Ice  Company  occupy  for  dock  purposes  a  part  of  the 
dike  in  front  of  Cow  Island,  on  the  east  side  of  the  river,  about  7^ 
miles  below  the  railroad  bridge  at  Albany,  under  what  authority  is  not 
known. 

8.  Eichard  English  occupies  for  dock  purposes  203  feet  of  the  Camp- 
bell Island  Half -dike,  on  the  east  side  of  the  river,  about  7^  miles  below 
the  railroad  bridge  at  Albany,  under  authority  of  a  grant  of  land  under 
water  £rom  the  State  of  Kew  York,  this  dike  being  built  over  that 
land. 

9.  Whitehead  Brothers  occupy  for  dock  purposes  about  25  feet  of  the 
Cedar  HiU  Dike,  on  the  west  side  of  the  Hudson  Eiver,  about  6  miles 
below  the  railroad  bridge  at  Albany,  under  authority  of  the  honorable 
Secretary  of  War,  dated  May  18, 1887. 

•  10.  Hotaling  and  Park  (now  Knickerbocker  Ice  Company)  occupy  a 
part  of  the  old  Beacon  Island  Half  dike,  on  the  west  side  of  the  river, 
about  3^  miles  below  the  railroad  bridge  at  Albany,  under  what  au- 
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thority  is  not  known.    Their  oocnpancy  of  it  has,  however,  improved 
it,  as  they  have  closed  a  break  which  formerly  existed  in  it. 

41.  John  Patterson  has  bailt  a  dock  100  feet  long  over  the  old  revet- 
ment of  Beacon  Island,  on  the  west  side  of  the  Hudson,  about  600  yards 
above  Hotaling  and  Park's  icehouse,  under  approvsd  of  the  Chief  of 
Engineers,  dated  December  16, 1881. 

12.  Paul  S.  Forbes  has  built  a  dock  over  a  part  of  the  Bath  Dike, 
on  the  east  side  of  the  river,  about  1^  miles  >above  the  lower  railroad 
bridge  at  Albany,  under  agreement  and  bond  transmitted  to  the  Chief 
of  Engineers  October  28, 1876. 

The  dock  has  not  been  kept  in  repair  and  the  dike  has  given  way 
under  it 

13.  W.  H.  Forbes'  has  extended  the  dock  built  by  Paul  S.  Forbes 
about  225  feet  further  north  over,  the  Bath  Dike.  The  occupation  of 
this  dike  was  approved  by  the  honorable  Secretary  of  War  June  15, 
1862.  . 

14.  George  Mark  and  others  have  built  a  dock  over  the  old  revet- 
ment of  Patroon's  Island,  on  the  west  side  of  the  river,  about  2^  miles 
above  the  lower  railroad  bridge  at  Albany,  extending  out  into  the  river 
about  GO  feet  beyond  mean*high-water  mark,  without  any  authority 
other  than  that  derived  from  the  old  colonial  grant  to  the  patroon. 

15.  Erastus  Corning  has  occupied  for  dock  purposes  105  feet  of  the 
high  dike  between  Hillhouse  and  Patroon  Island,  on  the  west  side  of 
the  river,  about  3|  miles  above  the  lower  railroad  bridge  at  Albany, 
under  authority  of  the  Hon.  Secretary  of  War  dated  June  15, 1882. 

16.  Coming  and  Company,  under  authority  of  a  grant  of  lands  an- 
der  water  from  the  State  of  New  York,  have  for  some  years  been  filling 
in  with  ashes  and  slag  from  their  works,  a  strip  of  this  grant  running 
south  from  their  iron  works,  on  the  east  shore  of  the  river,  just  below 
Troy.  They  have  gone  outside  the  limits  of  their  grant  in  some  places, 
and  none  of  the  material  dumped  having  any  protection  against  tbc 
action  of  the  current,  much  of  it  is  carried  away,  especiaUy  daring 
freshets,  and  is  dropped  in  the  channels  which  have  been  under  im- 
provement by  the  United  States. 

17.  The  Eensselaer  Iron  and  Steel  Company  have  built  a  dock  oyer 
the  Port  Schuyler  Dike,  on  the  west  side  of  the  river,  about  ^  miles 
above  the  lower  railroad  bridge  at  Albany,  under  authority  of  a  grant 
of  lands  under  water  made  by  the  State  of  New  York. 

The  line  of  their  dock  is  about  25  feet  outside  of  the  line  of  higl^ 
water  on  the  dike. 

Under  direction  or  by  permission  of  the  State  officers,  the  dikes  have 
been  cut  at  various  times  to  permit  the  passage  of  scows  loaded  with 
dredged  material  to  be  dumped  behind  the  dikes.  Sometimes  these  cats 
are  afterwards  closed — sometimes  not.  The  authority  of  the  Unit^ 
States  over  these  dikes  appears  to  be  disregarded  by  the  State  officers- 
Bespectfully  submitted, 

Walter  McFabland, 
Lieut.  CoL  of  Engineers* 


REPORT  OP  LIEUTENANT  GEORGE  McC.  DERBY,  CORPS  OP  ENGINEEE8. 

United  States  Engineer  Office, 

New  TorJc^  November  1, 1887. 

General  :  In  compliance  with  General  Orders  No.  6,  Headquarters 
Corps  of  Eugineers,  June  1, 1887,  I  have  the  honor  to  report  that  the 
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mly  instances  in  which  structures  built  by  the  United  States  in  aid  of 
lavigation  in  my  district  are  used',  occupied^  or  injured  by  a  corpora- 
ion  or  an  individual  are  the  following : 

I. — SOUTH  BIYEB,  NEW  JERSEY. 

a.  Messrs.  Sayre  &  f  isher,  brick-makers,  have  filled  in  between 
:heir  property  and  Dike  A  of  this  improvement,  and  use  the  dike  for  a 
nrharf  for  a  length  of  about  300  feet 

b.  About  the  same  length  of  Dike  E  is  put  to  the  same  use  by  W.  F. 
Pisher,  brick-maker. 

These  parties  have  been  notified  that  their  use  of  the  dikes  is  unau- 
thorized, and  it  is  their  intention  to  make  application  for  permission  to 
ise  them  on  the  same  conditions  as  to  keeping  them  in  repair  that 
nmilar  permits  have  been  granted  on  for  the  use  of  the  dikes  in  the 
Badsou  Biver. 

n.— BABITAN  RIYER,  NEW  JERSEY. 

At  Dike  A,  in  <' Deep  Bend,"  on  this  river,  a  line  of  narrow-gauge  rail- 
road track,  communicating  with  the  works  of  the  New  York  Fire-Brick 
Company,  has  been  laid  across* the  dike,  terminating  at  a  wharf  known 
%s  Holcomb's  Wharf,  which  has  been  built  along  the  outside  of  the  dike 
for  a  distance  of  100  feet,  and  projecting  into  the  river  a  distance  of  25 
feet  beyond  the  line  of  the  dike.  Between  the  railroad  track  and  the 
wharf  about  200  feet  of  the  dike  are  occupied. 

The  building  of  this  wharf  was  approved  by  Lieutenant-Colonel  Gil- 
lespie, Corps  of  Engineers,  May  25,  1885. 

In  this  connection  1  would  mention  that  it  is  claimed  here  that  where 
the  United  States  has  not  obtained  from  the  State  in  which  the  struct- 
ure is  built  a  grant  for  the  land  under  water  on  which  the  structure 
stands  that  private  parties  can  at  any  time  obtain  such  a  grant,  and 
that  this  grant  carries  with  it  the  ownership  of  any  dike  or  structure 
occupying  the  area  granted,  as  well  as  any  adjoining  land  which  may 
have  been  formed  by  the  effect  of  the  dikes  on  the  currents  of  the 
stream. 

In  some  cases  the  dikes  and  the  land  they  have  formed  are  quite 
valuable,  and  if  they  are  to  be  allowed  to  pass  out  of  the  control  of  the 
United  States,  some  proportion  of  their  cost  might  be  recovered  by  ob- 
taining the  grant  for  the  land  on  which  they  stand  from  the  State,  and 
then  selling  them  to  the  highest  bidder  or  leasing  them  to  private  par- 
ties. 

I  am  not  aware  whether  the  claim  above  referred  to  is  considered 
good,  but  considerable  trouble  in  the  future  might  perhaps  be  avoided 
by  making  the  title  of  the  United  States  secure  at  once,  whether  by 
obtaining  grants  from  the  State  or  by  Congressional  action. 

Instances  of  dikes  in  my  district  that  have  already  considerable  value 
as  real  estate,  and* will  steadily  become  more  valuable,  are  those  at  the 
junction  of  the  north  and  south  branches  of  the  Shrewsbury  Biver,  and 
the  one  at  the  mouth  of  the  Passaic  Eiver,  in  Newark  Bay. 
Very  respectfully,  your  obedient  servant, 

Geo.  MoC.  Derby, 

Lieutenant  of  Engineeru. 

The  Chief  op  Engineers,  U.  S.  A. 
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REPORT  OF  LIEUTENANTCOLONEL  HENRY  M.  TIOBERT,  CORPS  OF  EN- 

GINEERS. 

United  States  Engineer  Office, 

Philadelphiay  Fa.^  December  29, 1886. 

Sir  :  I  have  the  honor  to  snbmit  the  following  report,  in  complianoe 
with  General  Orders  No.  6,  Headquarters  CJorps  of  Engineers,  U.  S. 
Army,  November  20, 1886,  relative  to  **  all  casea  in  which  piers,  break- 
waters, locks,  and  dams,  or  other  structures  or  works  built  or  made 
by  the  United  States  in  aid  of  commerce  or  navigation  are  used  occa- 
pied,  or  injured  by  a  corporation  or  an  individual,  and  the  extent  and 
mode  of  such  use,  occupation,  or  injury." 

The  works  in  this  district  to  which  the  above  would  apply  are  the 
Ice- Harbor  at  Marcus  Hook,  Pa.,  and  Delaware  Breakwater  Harbor, 
Delaware. 

At  Marcv8  Hook  the  works  of  the  United  States  consist  of  two  land 
piers  about  600  feet  ai)art  and  seven  detached  piers  in  the  river.  Col- 
lectively these  piers  form  the  ice-harbor  at  this  localit3\  The  upper 
laud  pier  is  used  by  small  steaQiers  running  between  Philadelphia  and 
points  on  the  river  below,  in  making  landings  at  Marcus  Hook  lor 
freight  or  passengers.  This  use  of  the  pier  is  without  injury  to  the 
works  of  the  United  States. 

The  harbor  is  considerably  used  during  the  season  of  ice  in  the  river 
by  the  city  iceboats  of  Philadelphia,  and  complaint  has  been  made 
that  during  the  winter  the  value  of  the  harbor  for  the  purposes  for 
which  it  was  constructed  is  seriously  interfered  with,  from  its  use  bj 
the  owners  of  small  craft  as  a  permanent  winter  harbor  for  their  ves- 
sels. 

At  DeJnware  Breakicater  Harbor  the  works  of  the  United  States  con- 
sist of  two  detached  breakwaters  of  random  stone.  The  Maritime  Ex- 
change of  Philadelphia  has  established  a  station  on  the  breakwater, 
with  telegraphic  communication  with  the  mainland,  using  the  engineer 
building  thereon  as  quarters.  The  privilege  for  such  occupancy  was 
granted,  with  the  approval  of  the  Chief  of  Engineers,  under  date  of 
July  8, 1885.  The  station  is  of  great  value  to  the  commerce  of  the  Dela- 
ware Eiver,  and  the  occupation  of  the  breakwater  is  witiiout  injury  to 
the  works  of  the  United  States. 

Very  respectfully,  your  obedient  servant, 

Henry  M.  Robert, 
lAeuU  CoL  of  Ungineen* 

The  Chief  op  Engineers,  U.  8.  A, 


report  of  lieutenant-colonel  william  p.  craighill,  corps  of 

engineers. 

United  States  Engineer  Office, 

Baltimore^  Md.j  January  6,  1887. 

General:  In  response  to  General  Order  No.  6,  series  of  1886,  fro© 
your  headquarters,  1  have  the  honor  to  subndt  the  following  report: 

Noneof  the  ^^piers,  breakwaters,  locks,  and  dams,  or  other  structures 
or  works  bull  t  or  made  by  the  United  States  in  aid  of  commerce  or  nav- 
igation" on  any  of  the  rivers  and  harbors  under  my  charge,  have  been 
"  occupied  by  a  corporation  or  an  individual." 

All  of  such  structures  or  works  have  been  daily  *'used'*  by  corpora- 
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tioDS  and  individuals,  but  only  in  the  way  in  which  they  were  intended 
to  be  nsed — <4n  aid  of  commerce  or  navigation." 

In  snch  nse,  some  injury  has  been  done^  but  nothing  more  than  that 
dae  to  the  ordinary  wear  and  tear  to  be  expected. 
Very  respectfully,  your  obedient  servant, 

WM.  p.  CBAiaHILL, 

LieuU  Col.  of  Engineers. 
The  Chief  of  Ekginebbs,  U.  S.  A. 


supplemental  bepobt  op  lieutenant-colonel  william  p.  cbaig* 

hill,  c0bp8  of  engineees. 

United  States  Engineeb  Office, 

Baltimore^  Md,,  January  25,  1887. 

Gbnebal:  On  farther  reflection  it  seems  that  I  should  add  to  my 
report  of  January  6,  made  in  compliance  with  General  Order  No.  6, 
series  of  1886,  from  your  of&ce,  the  statement  that  the  United  States 
land  at  Site  6,  Great  Kanawha  River,  abutment  side,  has  been  for  sev- 
eral years,  and  without  proper  authority,  crossed  by  the  track  of  the 
Kanawha  and  Ohio  Eailroad,  which  extends  from  Charleston  along  the 
right  bank  of  the  river  to  its  mouth. 

While  this  is  technically  a  trespass  no  real  injury  has  thus  far  resulted 
to  the  United  Stiates.  It  is  supposed  this  crossing  can  only  be  author- 
ized by  Congress. 

The  company  has  made  many  promises  to  obtain  the  proper  author- 
ity, but  up  to  this  time  I  have  had  no  notice  of  the  accomplishment  of 
that  object. 

Very  respectfully,  your  obedient  servant, 

Wm.  p.  Cbaighill, 

lAeut  Col,  of  JEngineers. 

The  Chief  of  Engineebs,  U.  S.  A. 


BEPOBT  OF  CAPTAIN  F.  A.  HINMAN,  COBPS  OF  ENGINEEBS. 

United  States  Engineeb  Office, 

Norfolk,  Va.j  December  11, 1886. 

Genebal:  In  accordance  with  the  provision  contained  in  section  4 
of  "  An  act  making  appropriations  for  the  construction,  repair,  and  pres- 
ervation of  certain  public  works  on  rivers  and  harbors,  and  for  other 
purposes,'^  approved  August  5, 1886,  and  promulgated  in  General  Order 
No.  6,  Headquarters  Corps  of  Engineers,  United  States  Army,  current 
series,  I  have  the  honor  to  submit  the  follo^wing  report : 

The  only  case  known  to  me  in  this  district  is  that  of  the  Lambert's 
Point  light-house  site  in  Norfolk  Harbor  (see  accompanying  map),  which 
is  "  used  and  occupied '^  to  a  certain  extent  by  the  coal  pier  of  the  Nor- 
folk and  Western  Bailroad  Company,  that  extends  from  the  mainland 
out  to  the  light-house.  It  is  understood  that  this  is  done  by  permis- 
sion of  the  proper  authority,  and  that  the  property  is  not  injured  thereby. 
Very  respectfully  your  obedient  servant, 

P.  A.  HiNMAN, 

Captain  of  Engineers. 
The  Chief  of  Enginebbs,  U.  S.  A. 
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United  States  owns  the  riparian  rights  along  the  entire  length  of  this 
walL    Ko  special  injury  is  done  to  the  wall  itself  by  these  structures. 
Very  respectfully,  your  obedient  servant, 

W.  M.  Black, 
Captain  of  Engineers. 
The  Ghief  op  Engineers,  U.  S.  A. 


report  op  major  a.  n.  damrell,  corps  of  engineers. 

United  States  Engineer  Office, 

Mobile,  Ala.,  July  22, 1887. 

Sir  :  In  compliance  with  General  Orders  JSTo.  6,  dated  June  1, 1887, 1 
have  the  honor  to  submit  the  following  report: 

In  January,  1883,  "  Farr  Slough,''  situated  about  44  miles  above  the 
mouth  of  Pearl  River,  Mississippi,  and  271  miles  below  Jackson,  Miss., 
was  closed  under  direction  of  Maj.  Amos  Stickney,  Gorps  of  Engineers, 
by  driving  piles  across  the  head  and  felling  large  trees  into  the  slough 
immediately  below  the  piling,  in  order  to  confine  all  the  water  of  the 
main  river  in  one  channel. 

During  the  months  of  December,  1884,  and  January,  1885,  Mr. . 

Weston,  a  saw-mill  owner,  at  Logtown,  on  East  Pearl  River,  removed 
a  number  of  these  piling,  cut  the  balance  down  to  a  dead  low-water 
level,  and  removed  the  trees  felled  in  below.  He  also  removed,  by 
blasting,  the  greater  part  of  an  island  situated  at  the  head  of  the 
slough,  so  as  to  open  a  clear  channel  for  running  saw-logs  to  his  mill. 

Since  the  opening  of  this  slough  by  Mr.  Weston,  that  portion  ot  the 
main  river  immediately  below  the  slough  down  to  Home's  Bayou,  a  dis- 
tance of  6  miles,  has  shoaled  considerably,  as  it  is  estimated  that  fuliy 
one-half  of  the  volume  of  water  goes  through  the  rlough  and  is  lost  to 
that  part  of  the  river  used  for  purposes  of  navigation. 
Very  respectfully,  your  obedient  servant, 

A.  K.  Damrell, 

Major  Engineers. 

The  Ghief  of  Engineers,  TT.  S.  A. 


REPORT  OF  CAPTAIN  SMITH  S.  LEACH,  CORPS  OF  ENGINEERS. 

United  States  Engineer  Office, 

Memphis,  Tenn.,  June  21,  1887. 

Sir  :  Referring  to  General  Orders  No.  6,  Headquarters  Corps  of  En- 
gineers, current  series,  I  have  the  honor  to  state  that  the  only  work  un- 
der my  charge  which  is  used  or  occupied  by  individuals  or  corporations 
is  the  levee  on  the  Plumb  Point  Beach,  which  is  used  by  the  community 
generally  as  a  foot- path,  by  which  use  no  injury  is  done.  A  small  part 
of  this  levee  was  built  o?i  the  line  of  an  old  turnpike,  and  this  portion 
is  occasionally  ilriven  over  by  persons  who  have  not  become  acquainted 
with  the  -new  road  provided.  No  appreciable  injury  has  been  done  as 
yet  by  this  use,  nor  is  any  likely  to  be. 

Very  respectfully,  your  obedient  servant, 

Smith  S.  Leach, 

Captain  of  Engineers. 
The  Ghief  of  Engineers^  XJ.  S.  A. 


2730    report  of  the  chief  of  engineers,  u.  s.  army. 

report  of  captain  william  t.  r08sell,  corps  ot  engineee& 

United  States  Enginreb  Office, 

MemphiSj  Tenn.y  July  20, 1887. 

Sir  :  In  obedience  to  General  Orders  No.  6,  Headqaarters  Corps  of 
Engineers,  United  States  Army,  Washington,  D.  0.,  June  1, 1887, 1  have 
the  honor  to  report  as  follows : 

The  only  pablic  works  bnilt  or  made  by  the  United  States  in  aid  of 
commerce  and  navigation  injured  by  the  people  are  the  levees. 

These  are  used  as  public  roads,  and  by  this  means  are  gradually  worn 
down.  Horses,  cattle,  and  hogs  are  allowed  on  them,  doing  much  dam- 
age, especially  the  latter. 

There  are  in  existence  State  laws  under  which  these  affiurs  come, 
but  in  many  eases  they  are  not  fully  enforced. 
Very  respectfully,  your  obedient  servant, 

WM.  T.  BOSSELL, 


The  Chief  of  Engineers,  U.  S.  A. 


Captain  of  Engineers. 


REPORT  OF  MAJOR  CHARLES  J.  ALLEN,  CORPS  OF  ENGINEERS. 

Engineer  Office.  United  States  Army, 

Saint  Paulj  Minn.j  July  5, 188L 

Sir  :  I  have  the  honor  to  submit  the  following  report,  in  obedience 
to  General  Orders  No.  6,  Headquarters  Corps  of  Engineers,  Washing- 
ton, D.  C,  June  1, 1887.    The  report  covers  facts  to  date. 

FALLS  OF  SAINT  ANTHONY,  MINNESOTA. 

The  preservation  of  the  Falls  of  Saint  Anthony  was  undertaken  b; 
the  United  States  in  1870,  since  which  time  the  Government  has  ex- 
pended upon  this  work,  including  &  sluice  for  the  passage  of  saw-logs, 
$615,000.  The  plea  for  the  appropriations  was  that  the  destruction  of 
the  falls  would  be  followed  by  destruction  of  navigation  on  the  Missis- 
sippi Eiver  above  them.  There  has  not  been,  however,  any  navigatioa 
by  steamboats  for  76  miles  above  the  falls  for  several  years  past.  The 
works  constructed  by  the  Government  at  the  falls  are : 

1.  A  concrete  dike  underneath  the  limestone  ledge  extending  across 
the  river  along  a  line  a  short  distance  above  the  crest  of  the  falls,  to 
cut  off  seams  and  strata  which  might  permit  the  passage  of  water 
through  the  sand-rock  underlying  the  limestone. 

2.  A  timber  apron  and  wing,  to  prevent  the  wearing  away  of  tLe 
sand-rock  at  the  foot  of  the  falls  and  consequent  recession  of  the  lime- 
stone ledge. 

3.  Two  folding  dams,  designed  to  maintain  during  the  winter  sufficient 
depth  of  water  upon  the  limestone  ledge  to  prevent  injnrions  action 
upon  it  of  frost  and  ice. 

4.  A  sluice  at  the  west  side  of  the  apron  for  the  passage  of  saw-logs. 
The  concrete  dike  and  the  flooding-dams  were  complete  in  1876,  the 

timber  apron  and  wing  in  1878,  and  the  log-sluice  in  1879.  The  appro- 
priations by  Congress  since  1878  (that  for  the  log-sluice  excepted)  have 
been  applied  in  repairing  and  strengthening  the  apron  and  wing. 
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In  the  fall  of  1881,  and  during  the  whiter  following,  one  Bassett,  of 
Minneapolis,  and  others  associated  with  him,  deposited  large  quantities 
of  rock,  gravel,  and  earth  in  the  main  channel  of  the  river  on  the  west 
side  and  just  above  the  apron.  The  material  thus  deposited  was  at 
one  x>oint  18  feet  in  height  above  low  water  and  formed  an  immense 
dike,  narrowing  the  channel  width  by  118  feet.  The  eflfect  of  the  de- 
posit was  not  only  to  practicaUy  block  the  entrance  to  the  log-sluice, 
but  also  to  concentrate  the  flow  of  water  into  the  easterly  angle  formed 
by  the  apron  and  wing,  the  weakest  and  most  exposed  point  of  the 
works.  The  floods  of  the  following  spring  i?orked  great  injury  to  the 
apron  and  wing  in  consequence,  and  extensive  repairs  and  additions  to 
the  defensive  works  became  necessary  on  the  part  of  the  Oovernment 

During  the  winter  of  1881  and  1882  an  attempt  was  made  by  parties 
claiming  the  right  to  the  water-power  on  the  east  side  of  the  river  to 
tunnel  under  what  is  known  as  Farnham  and  Lovejoy's  mill-pond  at  a 
point  about  50  feet  below  (down-stream  from)  the  United  States  works, 
the  object  being,  apparently,  to  obtain  a  race  under  that  pond.  This 
attempt  was,  however,  discontinued  in  consequence  of  an  ii^junction 
served  at  the  instance  of  Farnham  and  Lovejoy,  or  by  their  attorney. 

The  tanneling,  however,  progressed  far  enough  to  expose  a  small  face 
of  the  sand-rock  to  the  action  of  high  water,  and  the  erosion  has,  since 
the  winter  of  1882,  caused  a  recession  of  the  limestone  ledge  at  this  point 
of  about  40  feet 

As  this  recession  approaches  the  United  States  work»  the  latter  are 
more  and  more  endangered. 

As  soon  as  Mr.  Bassett's  action  was  discovered  he  was  notified  to  de- 
sist. As  he  persisted  in  depositing  the  material,  the  case  was  referred 
to  the  Department  of  Justice,  and  about  the  1st  of  April,  1882,  pro- 
ceedings were  commenced  before  the  United  States  district  court  to 
compel  the  removal  of  the  material. 

After  the  taking  of  long  and  tedious  testimony  the  deposits  were 
finally  removed,  as  required,  in  the  summer  and  fall  of  1883.  Mr.  Bas- 
sett sustained  some  pecuniary  loss  in  consequence  of  being  obliged  to 
remove  the^nnaterial.  Beyond  this  nothing  was  done.  The  United 
States  attorney,  in  January,  1882,  expressed  the  opinion  that  no  action 
under  the  law  could  be  brought  against  Mr.  Bassett  further  than  that 
necessary  to  compel  removal  of  the  deposits. 

This  case  was  reported  in  the  Annual  Beports  of  the  Chief  of  En- 
gineers for  1882  and  1883 ;  also  in  special  letters  f^om  this  office  dated 
February  11 ,  1882,  and  April  30, 1882. 

The  running  of  loose  saw-logs  in  large  numbers  over  the  apron,  in- 
stead of  through  the  sluice  built  for  the  purpose  of  receiving  the  logs 
in  order  to  save  the  apron,  occurred  at  different  times  between  1880  and 
1882.  The  logs  were  sheered  by  the  Mississippi  and  Rum  Biver  Boom 
Company  into  the  pond  of  the  Minneapolis  Mill  Company.  From  this 
pond  they  were  to  be  sluiced  over  the  falls,  to  be  received  by  the  Saint 
Paul  Boom  Company.  The  two  companies,  it  appeared,  differed  as  to 
the  responsibility  of  driving  the  logs  to  the  sluice;  inconsequence, 
many  millions  of  feet  of  logs  escaped  over  the  apron,  gi'iuding  and 
wearing  the  latter  in  their  descent.  In  some  cases  it  was  claimed  Ihat 
the  booms  above  the  falls  broke  under  the  pressure  of  accumulations  of 
logs  and  of  freshets.  An  injunction  was  finally  obtained  from  the 
United  States  court  in  March,  1882,  restraining  the  running  of  logs 
over  the  apron,  and  the  agent  of  the  Minneapolis  Mill  Company  shortly 
afterwards  connected  the  company's  pond  with  the  sluice,  thus  reduc- 
ing the  trouble  from  the  logs.    During  the  summer  of  1885,  however. 


1 


2732   REPORT  OP  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

large  nambers  of  logs  were  tamed  over  the  apron.  The  matter  was  re- 
ferred to  the  then  United  States  district  attorney^  who,  after  investi- 
gation, appeared  to  be  of  opinion  that  the  logs  were  not  intentionidly 
turned  over  the  falls  by  their  owners.  During  the  summer  of  1886 
some  saw-logs  were  also  turned  over  the  apron. 

MISSISSIPPI  RIVER,  ABOVE  THE    FALLS  OF  SALNT  ANTHONY,  MIimB- 

SOTA. 

From  snch  information  as  I  can  gather,  it  appears  that  in  the  spring 
of  187*3  lumbermen  cut  the  brush  and  stone  dams  constructed  by  the 
Government  for  the  improvement  of  navigation  at  the  Thousand  Islands, 
near  Saint  Cloud.  The  dams  were  broken  through  in  order  to  get  the 
logs  out  of  the  pockets  formed  by  the  dams  and  islands,  that  mode  of 
procedure  being  more  profitable  to  the  lumbermen  than  taking  the  logs 
out  in  any  other  way. 

It  also  appears  from  the  records  of  this  office  that  in  the  spring  of 
1878  log-drivers  committed  similar  depredations  at  the  dams  con- 
structed by  the  Government  at  Brown's  Island,  Haughton's  Flat«,  and 
LUy  Pond  Islands.  Also,  that  the  drivers  pulled  down  several  of  the 
sign-boards  placed  at  these  dams,  these  sign-boards  having  lettered  on 
them  an  extract  from  the  act  of  Congress  approved  August  li,  1876, 
prescribing  the  penalty  for  such  depredations. 

The  officer  in  charge,  Major  Farquhar,  represented  the  matter  of  the 
damage  to  the  work  at  Haughton's  Flats  to  the  Department  May  21, 
1878,  and,  at  the  request  of  the  Chief  of  Engineers,  the  honorable  A^ 
torney-General,  on  the  3d  of  June,  directed  the  United  States  attorney 
for  Minnesota  to  examine  into  the  matter.  It  seems  that  satis&ctoiy 
evidence  could  not  be  produced  against  the  guilty  parties. 

THE  YBLLOW  BANKS,   OHDPPBWA  BIVEB,  WISCONSIN. 

% 

During  the  fall  of  1885,  or  the  winter  following,  some  of  the  timbw 
ties  of  the  protection  wall  at  the  Yellow  Banks  were  stolen.    Efforts 
were  made  to  discover  the  guilty  parties,  but  without  success. 
Very  respectfully,  your  obedient  servant, 

Ghas.  J.  Allen, 
Major  of  Engineen. 
The  Chief  of  Engineebs,  XJ.  S.  A. 


REPOET  OF  BiAJOE  JAMES  C.  POST,  CORPS  OP  ENGINEERa 

United  States  Engineer  Office, 

Cincinnati,  OhiOj  December  14, 1886. 

General:  In  compliance  with  General  Orders,  No.  6,  currentseries, 
Corps  of  Engineers,  I  have  to  report  that  so  far  as  can  be  ascertained 
there  are  no  *^  piers,  bieakwaters,  locks,  and  dams,  or  other  structures 
built  or  made  by  the  United  States  in  aid  of  commerce  or  navigation 
used,  occupied,  or  injured  by  a  corporation  or  an  individual  ^  in  the  dis- 
trict of  which  I  have  charge,  except  upon  the  Kentucky  Biver  at  Dam 
No.  4. 

The  State  of  Kentucky,  in  ceding  the  five  locks  and  dams  upon  the 
Kentucky  Biver  to  the  United  States  in  1880,  reserved  the  right  ot 
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vilege  of  the  Kentucky  Biver  Mills  to  use  the  water-power  at  Dam 
•.  4,  which  right  or  privilege  was  granted  the  said  corporation  before 
)  act  of  cession  for  ninety-nine  years,  beginning  Jnly  10^  1878.  Since 
s  dam  has  been  in  the  possession  of  the  United  States  it  has  been 
)ailt,  the  corporation  named  bearing  the  expenne  of  the  repairs  re- 
ivedy  at  the  same  time,  on  that  portion  of  it  where  the  water  is  taken 
m  the  pool  for  their  benefit  The  act  of  the  State  of  Kentucky  grant- 
l  the  privilege  provides : 

liat  in  tHe  erection  of  each  stractareB  and  the  constr  action  of  each  fiamee  and 
er  appliances  the  said  Kentaoky  River  Mills  are  to  be  responsible  for  any  injory 
laid  dam  arising  therefrom :  And  provided  further,  That  they  are  not  to  have  or  nse 
1  water  to  the  prejudice  and  injury  of  the  nuvijB^ation  of  said  river,  it  being  dis- 
stly  understood  that  it  is  the  surplus  water  which  can  be  spared  from  the  dam 
.hout  injury  to  navigation  that  is  hereby  leased  and  conveyea. 

This  company  occupies  10  acres  of  land  which  formerly  belonged  to 
)  State  of  Kentucky,  but  under  the  act  of  cession  became  the  prop- 
y  of  the  United  States,  and  lies  adjacent  to  the  abutment  end  of  the 
m.  For  the  privileges  granted  as  stated  the  company  were  to  pay 
the  commissioners  of  the  sinking  fund  of  the  State  $180  annually 
on  the  Ist  day  of  July  until  the  end  of  the  term  of  the  lease.  No 
ital  has  been  collected  by  the  Government  since  it  has  had  possession 
the  locks  and  dams. 

Very  respectfully,  your  obedient  servant, 

Jas.  0.  Post, 
Major  of  Engineers. 
Brig.  Oen.  James  0.  Duanb, 

Chief  of  Engineer 8 J  U.  8.  J.. 


REPORT  OF  major  AMOS  8TICKNEY,  CORPS  OF  ENGINEERS. 

United  States  Engineer  Office, 

LouisvilUy  Ky.j  February  4, 1887. 
>eneral^  I  have  the  honor  to  report  that  there  are  no  known  in- 
nces  of  iujnry  by  individuals  or  corporations  of  structures  or  works 
[It  or  made  by  the  United  States  in  aid  of  commerce  or  navigation 
:;hiQ  the  district  under  my  charge.  There  are  a  number  of  instances 
occupation  of  ground  belonging  to  the  Louisville  and  Portland 
nal  as  detailed  in  appended  report  of  Mr.  Thos.  H.  Taylor,  superin- 
ident  of  the  canal.  The  occapation  of  this  ground  in  no  wise  in- 
feres  with  the  navigation  of  the  canal. 

Very  respectfully,  your  obedient  servant, 

Amos  Sticenet, 
Major  of  Engineers. 
Che  Chief  of  ENiG^iNEERS,  U.  S.  A. 


>0BT  OF    MB.  THOS.  H.    TAYLOR,  8UPERINTEKDEKT    LOUI8VILLB    AND   PORTLAND 

CANAL. 

Louisville,  Kt.,  January  4, 1887. 

m :  Below  please  find  report  in  answer  to  yoor  letter  and  in  compliance  with  pro- 
on  of  the  nver  and  harhor  act  of  1886. 

eginning  at  the  head  of  the  canal,  first,  a  basin  on  south  side  canal  aboat  80  feet 
150  feet  was  excavated  and  is  in  nse  by  Byrne  and  Speed,  lying  between  railroad 
Ige  at  Fifteenth  street  and  the  upper  guard  gates  of  the  canai.    A  coal  elevator 
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at  Fourteenth  street,  250  by  40  feet,  is  also  bnilt  on  canal  gronndB,  and  is  in  nse  by 
same  parties.  The  right  to  the  occupancy  was  granted  by  the  Looisville  and  Port- 
laud  Canal  before  it  became  Government  property,  and  license,  since  acquired,  has 
beeu  granted  and  continued  by  the  United  States  Government  or  it«  ageiits.  This  is 
all  on  the  south  side.  The  Louisville  Cement  Company  occupy  on  north  side  above 
the  Eighteenth  Street  Bridge  about  100  by  150  feet,  on  which  are  erected  fionie 
frame  sheds  for  storage  of  staves  and  heading  for  the  barrels  in  which  is  packed  tbe 
cement,  for  use  of  which  they  pay  $30  per  year.  The  company  has  a  narrow-guage 
road  over  which  is  hauled  the  rock  from  their  quarry  above  the  railroad  brid$;e  to 
their  mill  in  Shippingport,  passing  a  short  distance  below  the  Eighteenth  Street 
Bridge  along  the  Shippingport  road  on  canal* ground,  and  has  been  so  used  for  (ifteeD 
years.  The  Union  Cement  Company,  by  license  granted  by  Honorable  Robt.  T.  Lin- 
coln, Secretary  of  War,  November  11,  18H4,  have  the  use  of  a  certain  lot  or  paa^ilof 
land,  lyiug  and  situate  as  herein  described,  beginning  at  a  point  on  the  north  pn)i>erty 
line  of  tbe  Louisville  and  Portland  Canal  220  east  of  a  stone  in  said  line  commoD  t^ 
the  Louisville  Cement  Company  and  the  Union  Cement  and  Line  Company,  tbenc«  at 
right  angles  with  said  property  line  south  48^  50^  west  70  feet,  thence  parallel  with 
70  feet  from  said  property  line  sooth  41^  lO'  east  145  feet,  thence  at  right  angles  ^^e^t 
48°  50'  east  70  feet,  thence  with  said  property  line  north  41°  10'  we^t  to  the  bctrin- 
ning,  for  nse  and  occupancy  of  which  the  said  company  pay  $5  per  annum.  Ibis 
licouse  to  be  subject  to  withdrawal  at  any  or  all  times.  Both  of  these  companies  have 
a  runway  over  the  canal  bank  to  the  water  by  which  the^  load  the  cement  on  boats, 
license  for  these,  granted  by  Colonel  Merrill,  Corps  of  Engineers,  United  States  Army, 
revocable  at  any  time.  The  K.  and  I.  Bridge  Company  Railroad  are  partly  on  can^l 
property,  around  what  is  known  as  the  Skene  property,  and  occupy  some  of  tbe  canal 
ground  between  Thirty-second  and  Thirty-third  streets  for  piers  and  trestle-work  of 
bridge,  license  for  use  of  which  was  granted  by  Secretary  of  War.  On  tbe  canal  Jaiui 
opposite  lower  basin  at  the  locks  is  an  old  building  belonging  to  the  caual,  which  is 
leased  to  W.  H.  Slaughter  for  |62.50  per  annum,  and  used  as  pii>e  works. 
Respectfully, 

Tho.  H.  Taylor, 
Superintendmi  LouiavilU  and  Portland  Canal, 
Major  Amos  Stickney, 

Corp9  of  Engineers,  U,  S,  A, 


REPORT  OF  CAPTAIN  JAMES  B.  QUINN,  CORPS  OF  ENGINEERS. 

United  States  Engineer  Office, 

Duluthj  Minn.j  Janttary  10, 1887. 

General:  In  pursuance  with  instructions  contained  in  General  Or- 
der No.  6,  Headquarters  Corps  of  Engineers^  Wjishington,  November 
29,  1886, 1  have  the  honor  to  report  that  the  only  damage  to  Govern- 
ment  piers  or  other  constructions  for  the  benefit  of  navigation  in  my 
district  resulting  from  collisions  or  other  similar  causes  was  a  damage 
valued  at  about  $200,  caused  by  the  steam  barge  Iron  C/a*^collidiDg 
with  the  south  pier  of  the  Duluth  Canal  or  harbor  entrance.  From  all 
the  information  I  have  been  able  to  collect,  this  collision  appears  to  haye 
been  accidental  and  due  to  the  vessel  refusing  to  answer  her  helm  in 
consequence  of  a  current  out,  deflecting  the  vessel  out  of  its  course. 
Very  respectfully,  your  obedient  servant, 

James  B.  Quinn, 
Captain  of  Engintert* 
The  Chief  of  Engineers,  U.  8.  A. 


REPORT  OP  captain  CHARLES  E.  L.  B.  DAVIS,  CORPS  OF  ENGINEEKS. 

,         United  States  Engineer  Office, 

Milwaukee^  ITw.,  June  9, 1887. 

Sir  :  In  accordance  with  General  Orders  No.  6,  Headquarters  Corps 
of  Engineers,  United  States  Army,  Washington,  D.  C,  June  1, 18S'> 
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relatiTe  to  sectiOD  4  of  the  act  of  Aagast  5,  1886,  making  appropria- 
tions for  tbe  coDBtructioD,  repair,  and  preservation  of  certain  public 
works  on  rivers  and  harbors,  and  for  other  purposes,  I  have  the  honor 
to  submit  herewith  reports  upon  the  use,  occapaucy,  or  injury  by  a  cor- 
poration or  an  individual  of  piers,  breakwaters,  etc.,  built  by  the  United 
States  in  aid  of  commerce  or  navigation  at  the  following  harbors  under 
my  charge 

Marquette  Harbor^ichigan;  Meuomonee,  Ahuapee,  Manitowoc,  and 
Sheboygan  Harbor,  Wisconsin. 

Very  respectfully,  your  obedient  servant, 

Ghas.  B.  L.  B.  Davis, 

Cajfiain  of  Engineers. 

The  Chief  op  Engineers,  U.  8.  A. 


SHEBOYOAN  HARBOR,  WISCONSIN. 

About  220  feet  of  the  north  pier  at  this  harbor  is  used  by  Bshermen 
in  removing  fish  from  their  boats  to  fish-houses,  but  without  damage  to 
the  pier.  These  fish-houses  are  situated  on  the  beach  that  has  formed 
since  the  piers  were  built,  and  rent  is  paid  for  their  use  to  the  owner 
of  the  land.  It  is  understood  that  the  portion  of  the  pier  inside  of  the 
shore-line  was  ceded  to  this  owner  on  condition  that  it  should  be  kept 
in  repair  without  expense  to  the  United  States. 

About  200  feet  of  the  south  pier  was  for  many  years  occupied  by  the 
Sheboygan  and  Fond  du  Lac  (now  Chicago  and  North westeru)  Bailroad 
Company. 

It  is  understood  that  the  railroad  company  holds  a  perpetual  lease 
from  the  city  of  Sheboygan  for  this  portion  of  the  pier  upon  the  con- 
dition of  keeping  it  in  repair.  It  is  now  in  a  dilapidated  condition, 
and  apparently  abandoned  by  the  railroad  company.  It  should  be 
placed  in  good  repair  by  the  local  authorities  or  the  railroad  company. 
The  United  States  has  not  rebuilt  the  superstructure  over  this  part  of 
tbe  pier,  or,  so  far  as  known,  made  repairs  to  the  same. 


MANITOWOO   HARBOR,  WISCONSIN. 

The  Goodrich  line  of  steamers  use  the  five  inner  cribs  at  this  harbor 
for  a  permanent  landing  wharf.  As  the  company  keeps  this  portion  of 
the  pier  in  repair,  and  as  these  cribs  are  now  entirely  within  the  shore- 
line, there  seems  to  be  no  objection  to  such  occupancy  by  the  steam- 
boat company. 


AHNAPES  HARBOR,  WISCONSIN. 

In  the  river  and  harbor  act  of  August  6, 1886,  there  is  a  proviso  that  no 
part  of  the  money  appropriated  for  improving  the  harbor  at  Ahnapee 
shall  be  expended  until  the  wharfage  over  the  Oovernment  piers  at  that 
port  shall  be  made  free. 

The  south  pier  at  this  harbor  is  used  as  a  landing  dock  by  the  steam- 
boat, which  stops  there  six  times  a  week.  The  owner  of  the  land  on 
both  sides  of  tlie  harbor  piers  has  a  warehouse  just  in  rear  of  this 
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pier  and  makes  certain  charges  for  handling  freight.  These  cliarges 
are  denominated  ^^Ours"  on  the  bills,  and  it  was  thought  were  ware- 
house and  storage  charges,  and  not  wharfage,  bat  Mr.  C.  O.  Boalt,  the 
ownpr  of  the  land  and  warehouse  in  question,  has  asserted  distinctly 
that  his  charges  are  for  wharfage ;  so  further  work  at  this  harbor  is  at 
present  stopped. 


MENOMONEE  HARBOR,  WISCONSIN. 

The  Menomonee  Eiver  Lumber  Company  have  been  in  the  habit,  for 
several  years  past,  of  using  the  south  pier  at  this  harbor  for  storing 
lumber,  which  is  piled  from  12  to  16  feet  high,  leaving  a  clear  space  of 
about  2  feet  in  width  on  the  channel  side,  but  projecting  many  feet  be- 
yond the  south  or  lake  side  of  the  pier. 

The  pier  is  also  used  for  mooring  their  barges  while  being  made  np 
into  tows,  the  pounding  of  which  does  some  damage  to  the  piers  in 
rough  weather. 

This  unauthorized  and  improper  use  of  the  south  pier  was  referred 
to  ia  my  annual  report  for  the  year  ending  June  30, 1886,  in  which  I 
recommend  that  the  Oovernment  should  suspend  further  work  at  thii 
harbor  unless  the  practice  was  discontinued. 


MARQUETTE    HARBOR,  MICHiaAN. 

The  Common  Council  of  the  city  of  Marquette  passed  an  ordinance 
September  4,  1886,  establishing  harbor  limits  within  which  riparian 
owners  were  to  be  allowed  to  erect  docks,  wharves,  and  other  structures. 

In  accordance  with  instructions  of  the  Department,  1  made  a  report 
upon  these  harbor  limits  established  by  the  common  council  in  a  letter 
dated  October  18,  1886.  This  report  was  to  the  effect  that  the  lines 
laid  down  were  injudiciously  established,  were  a  serious  encroachment 
upon  the  available  harbor  space,  and  very  detrimental  to  the  use  of  the 
harbor  as  a  harbor  of  refuge. 

In  a  report  upon  this  same  subject,  dated  December  13, 1886, 1  stated: 

Geor<^o  L.  Bartis  has  a  lumber  wharf  at  this  harbor,  bailt  parallel  to  the  break- 
water lor  a  distance  of  547  feet,  with  an  ell  at  right  angles  extending  wijthin  60  feetof 
the  breakwater,  inclosing  an  area  of  six  acres  adjacent  to  the  shore-ena  of  the  break* 
water.  In  addition  to  this,  in  summer  a  log-boom  is  established  inclosing  about  foor 
acres  more,  one  end  of  the  boom  being  chained  to  the  snubbing-post  of  the  break- 
water. The  wharf  and  boom  thus  extend  along  more  than  one-half  of  the  lengttio^ 
the  breakwater. 

Since  then  Burtis  has  built  another  dock  412  by  100  feet,  65  feet  be- 
yond his  lumber  wharf,  thus  further  encroaching  on  the  available  har- 
bor space. 
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United  States  Engineer  Office, 

Milwaukee^  Wis.j  January  10, 1887. 

Sir  :  In  accordance  with  the  requirements  of  General  Orders  No-  ^> 
Headquarters  Corps  of  Engineers,  Washington,  D.  0.,  November  'A 
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886,  and  of  section  4  of  the  river  and  harbo  r  act  approved  August  6, 
886, 1  have  the  honor  to  make  the  following  detailed  report  for  the 
rorks  in  my  charge: 

.  HABBOBS  OF  BAOINE,  EBNOSHA,  AND  MILWAUKEE,  ANB  HABBOB 
OF  BEFUGB  AT  MILWAUKBE  BAY,  WISCONSIN,  AND  HABBOB  OF 
WAUKEGAN,  ILLINOIS. 

None  of  the  piers,  breakwaters,  or  other  structures  built  or  made  by 
he  United  States  for  the  improvement  of  these  harbors  are  used,  occu 
)ied,  or  injured  by  any  corporation  or  individual. 

n.  FOX  AND  WISCONSIN  BIVEBS,  WISCONSIN. 

Wisconsin  Eiver. — 'So  use,  injury,  or  occupancy  of  the  works  con- 
structed on  the  river  is  made  or  maintained  by  indviduals  or  corpora- 
ions. 

Fox  Eiver  from  Portage  to  Oreen  Bay^  including  the  Portage  Canal. — 
Che  works  for  the  improvement  of  the  Fox  River  create  and  maintain 
raluable  water- powers  at  various  points  where  dams  have  been  built  by 
he  Government,  which  powers  are  used  by  the  companies  and  individ- 
lals. 

These  water-powers  were  originally  developed  under  charters  to  in- 
lividuals  and  corporations,  granted  by  the  legislature  of  the  State  of 
\Yisconsin,  and  when  the  various  works  for  maintaining  the  slack  water 
lavigation  of  the  Fox  River  passed  by  purchase  from  the  Green  Bay 
md  Mississippi  Canal  Company  into  the  hands  of  the  United  States,  in 
L872,  the  water-powers  created  by  them  were  not  purchased  by  the 
lovernment,  but  remained  in  the  possession  and  use  of  the  owners 
hereof  at  the  time  of  the  purchase.  Since  the  purchase  by  the  United 
States  many  of  the  works  have  been  rebuilt,  but  no  new  water-powers 
lave  been  created,  nor  any  power  then  existing  increased  by  raising 
:he  height  of  dams  or  otherwise.  The  right  to  use  the  water-powers 
naintained  by  the  works  is  subject  to  the  requirements  of  navigation, 
\,  e.,  only  the  surplus  water  not  needed  for  navigation  can  be  taken. 

During  the  past  low- water  season  (1886)  the  mills  taking  water  from 
the  pools  above  the  Appleton,  Kaukauna,  and  Menasha  dams  took 
wrater  in  excess  of  the  low- water  discharge  of  the  Fox  River,  thus  draw- 
ing down  the  levels  of  these  pools  below  the  crests  of  their  respective 
lams,  much  to  the  injury  of  navigation,  which  was  nearly  entirely 
lestroyed,  and  to  the  injury  of  the  dams  themselves,  by  exposing 
.heir  crests  to  the  air  and  to  consequent  decay.  A  demand  was  made 
ipon  these  millers  to  cease  taking  water  when  the  levels  were  reduced 
o  the  crests  of  the  dams,  which  request  was  disregarded,  and  on  my 
ipplication,  approved  by  the  War  Department,  the  Department  of  Jus- 
ice  has  instituted  proceedings  in  the  United  States  (circuit)  court  for 
he  eastern  district  of  Wisconsin  against  the  water-power  owners  at 
^eenah  and  Menasha  as  a  test  case,  to  protect  the  rights  of  the  public 
ind  of  the  United  States  against  this  practice  of  the  mills,  and  to  de- 
Lne  the  limit  below  which  the  mills  can  not  take  water  for  hydraulic 
)urposes. 

The  water  is  taken  from  the  river  and  canals  by  the  parties  entitled 
o  its  use  at  their  own  expense,  and  the  flumes,  where  they  cut  through 
;he  Government  works,  must  be  in  accordance  with  plans  approved  by 
iie  United  States  officer  in  charge  of  the  works,  constructed  so  as  not 
x>  injure  or  endanger  the  work. 
i:^lG  88 172 
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The  extent  of  such  use  of  water-powers  maintained  by  the  Govern- 
3ient  is  as  follows  > 

On  the  Upper  Fox  there  is  one  flour-mill  at  Montello,  25-hor8e  power, 
the  power  being  created  by  the  dam  now  owned  by  the  Government 

This  mill  is  owned  by  Mary  L.  Lewis,  and  the  power  is  leased  froiD 
the  Green  Bay  and  Mississippi  Canal  Company. 

On  the  Lower  Fox,  from  Lake  Winnebago  to  Green  Bay,  there  is  a 
large  number  of  mills,  a  portion  of  which  derive  their  water-powers 
from  the  public  works,  as  follows: 

▲T  MENASHA. 

Horw-poveL 

Jones  &  Holbrook,  enccessor  to  P.  V.  LawsoD,  flonr-mill 50 

Henry  Hewitt,  jr.,  successor  to  Menasha  Chair  Factory 90 

John  Schneider,  successor  to  Menasha  Manufacturing  Company, -sash  and  doors.  &i 

D.  T.  H.  McKennon,  successor  to  Davis  &  McKeunou,  Excelsior w) 

C.  R.  Smith,  barrels sO 

Menasha  Wooden  Ware  Company,  pail  factory ^ 

Menasha  Wooden  Ware  Company,  saw-mill 20o 

John  Strantje,  saw-mill Its 

W.  P.  Hewitt  &  Co.,  woolen-mill 53 

James  Little  &  Sons,  machine-shop 19 

Websttr  Manufacturing  Company,  chairs,  habs,  and  spokes •  20 

George  Whiting,  successor  to  Gilberts  Whiting,  paper 250 

Menasha  Paper  and  Pulp  Company,  mill  burnt  down  (lease) 150 

Total  at  Menasba 1,3S5 

In  addition  to  above,  Mr.  P.  Y.  Lawson  has  leased  water-power  to 
the  Gilbert  Paper  Company  on  his  canal^  left  side  of  the  river,  of  230 
horse-power.    The  mill  is  now  building. 

The  water-power  is  maintained  by  the  dam  and  canal  at  Menasha, 
and  was  conveyed  by  the  Fox  and  Wisconsin  Improvement  Company, 
a  corporation  created  by  the  State  of  Wisconsin,  to  Charles  Doty  and 
Harrison  and  Curtis  Reed,  by  a  contract  dated  July  24,  1855.  "It 
being  the  intent  and  meaning  hereof  to  include  all  hydraulic  rights  on 
the  dam  and  canal  above  the  lock  for  all  purposes,  not  to  obstruct  its 
navigation  or  impair  said  canal.'^  The  water-powers  at  Menasha  are 
owned  or  leased  by  the  successors  of  the  said  Doty  and  Seeds. 

AT  APPLETON,  LEFT  BANK  OF  BIVES. 

Ban^-Vfwe. 

Appleton  Paper  and  Pulp  MiU 300 

Atlas  Paper-Mill 400 

Apploton  Edison  Light  Company 35 

Tirga  Paper-Mill 850 

Vulcan  Paper-Mill »>0 

Water- Works  Company 50 

Total 1,2^ 

This  water-power  was  originally  created  by  a  wingdam.  built  under 
the  laws  of  Wiseousiu  by  the  riparian  owner,  Mr.  Theoaore  Conkey. 
Afterwards,  in  1852,  when  the  State  of  Wisconsin  built  the  upper  dafli 
at  Appleton  across  the  river,  for  the  purposes  of  navigation,  it  was 
connected  with  this  wing  dam.  The  present  owners  derive  their  title 
from  Mr.  Conkey.  The  power  is  now  maintained  by  the  GovernmeDt 
dam* 
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APPLBTON,  RIGHT  BANK. 

HorBe*power. 

AtlM Paper  Company. •••••... • •.••..• •••••••• 700 

Do 750 

Am>leton  Boot  and  Shoe  Company 10 

Miller  &  Johnson,  hobs  and  spokes 25 

Appleton  Electric-Light  Company 200 

L.  A.  Peifer  d^  Co.,  tannery,  bnrnt  down 20 

Walters  &  Bauer,  toys^  bamtdown ••••. 25 

Total 1,730 

This  power  is  maintained  by  the  Upper  (Government)  Appleton  Dam 
and  the  canal  on  the  right  side,  and  is  leased  or  purchased  from  the 
Green  Bay  and  Blississippi  Canal  Company. 

AT  APPLETON  LOWER  DAM. 

HorM-power. 

Richmond  Brothers^paper-mill,  bnmt  down....  • • 150 

Pride  &  Son,  sncceseor  to  John  Kose,  pulp-mill 400 

Bauoe  &,  Hnme,  floar 35 

£a|;lo  Fork  Company,  successors  to  John  Angnst 25 

Electric  Railway  Company 200 

Total 810 

This  power  is  maintained  by  the  Lower  GovernraeDt  Dam,  and  is  leased 
from  the  Oreen  Bay  and  Mississippi  Canal  Company. 

AT  UTTLE  CHUTE. 

Hone-power. 

John  Yerstegen,  flonr-mill 50 

This  pow^r  is  maintained  by  the  dam  at  Little  Chute,  and  is  leased 
from  the  Green  Bay  and  Mississippi  Canal  Company. 

AT  KAUKAUNA,   LEFT  BANK. 

Hone-power. 

A.  L.  Smith,  snccessor  to  Franklin  Mills  Company,  flour-mill •• GO 

Kaukanna  Paper  Company,  successors  to  H.  A.  Frambaoh  ( leased) 400 

Kankanna  Lumber  and  Manufacturing  Company,  snccessor  to  Jauson 50 

American  Pulp  Company,  successor  to  Doan  &  Hobery 200 

Renter  Brothers  (not  running),  hubs  and  spokes 50 

Total - 760 

This  water-power  is  created  and  maintained  by  the  dam  at  Kau- 
kanna, and  is  leased  from  the  Green  Bay  and  Mississippi  Canal  Com* 
pany. 

AT  KAUKAUNA,  RIGHT  BANK. 

Horsepower. 

Milwankee,  Lake  Shore  and  Western  Railway  shops 80 

Joseph  Klein,  flour 40 

Bradner,  Smith  &  Co.,  pulp-mill 400 

Lind  ds  Carlson,  machine-sbop 25 

Badger  Paper  Company,  paper  and  pulp  mill 800 

Total - 1.345 

This  power  is  obtained  partly  from  that  created  by  the  Kaukauna 
Dam,  but  mainly  from  the  works  of  the  Kaukauua  Water  Power  Com- 
pany, which  is  the  successor  to  the  Fox  River  Hydraulic  Manufactur- 
ing Company,  chartered  under  the  general  laws  of  Wisconsin.  April 
a6,1872. 


H.  Cullette,  owned  by  C.  R.  Merrill,  Bliingle-mill 

Fox  River  Iron  Company,  shut  down ......  • 

J.  S.  Monroe,  burnt  doivn,  saw-mill : 

Gow  &,  Co.,  not  Fanning. • 

^otal - - 

This  power  is  maintained  by  the  dam  at  De  Pere  and  by  privai 
ties.    It  is  held  under  grant  from  the  legislature  of  the  State  oi 
i  consin,  approved  February  9, 1850,  to  Joshua  F.  Cox  and  his  hei 

1  assigns  forever,  upon  certain  conditions  as  to  the  constrnctio 

'      I  maintenance  of  the  lock,  dam,  and  canal  at  the  rapids  at  De  Pere. 

I  individual  powers  were  purchased  or  leased  from  Cox  and  his  succ( 

\  As  already  stated,  the  Government  or  the  iMiblic  had  suffered : 

j  jury  up  to  July,  1886,  and  had  been  at  no  expense  on  account  of 

water-powers.    They  are  held  subject  to  the  rights  of  navigatio 
>  it  appears  that  mill-owners  refuse  to  acknowledge  the  decision  • 

officer  in  charge  as  to  what  the  relative  rights  of  the  water-powe 
panics  and  water-users  and  the  public  are.  The  mode,  extent,  ai 
cumstances  of  the  use  of  the  water-powers  for  industrial  purpoi 
far  as  affects  the  interests  of  the  Government  and  of  the  public 
navigation  of  the  Pox  River,  will  probably  be  authoritatively  d< 
by  the  United  States  courts  in  the  pending  suit  against  the  water-; 
users  at  Neenah  and  Menasha. 

The  owners  of  the  water- powers  under  the  State  charter  are  in 
to  sell  or  lease  water  privileges  in  excess  of  the  low- water  discha 
the  Fox  Eiver,  throughout  the  pools  created  by  the  dams  on  th< 
Eiver,  and  can  only  be  restrained  in  this  vicious  practice  by  legs 
cess. 

A  copy  of  the  bill  in  equity*  of  the  United  States  against  thi 
nebago  Paper  Company  et  al.  accompanies  this  report. 
Very  respectfully,  your  obedient  servant, 

W.  L.  Marshall, 

Captain  of  Engim 
The  Chief  of  Engineers,  U.  S.  A. 
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the  honor  to  report  as  follows  concerning  the  piers,  breakwaters,  etc., 
built  by  the  United  States  in  aid  of  commerce  or  navigation,  and  used, 
occupied,  or  injured  by  corporations  or  Individ  nals. 

The  only  work  of  the  above  nature  now  in  my  charge  that  will  come 
within  the  purview  of  this  order  are  certain  of  the  piers  in  and  about 
the  mouth  of  Ohicago  Biver  that  have  been  built  from  time  t0|  time  in 
aid  to  commerce  and  navigation.  The  conditions  in  relation  to  these 
are  essentially  the  same  as  when  reiiorted  upon  by  Major  W.  H.  H.  Ben- 
yaurd,  December  19, 1884. 

I  inclose  herewith  a  tracing  showing  the  location  and  extent  of  the 
piers  built  by  the  United  States  that  are  now  occupied  or  used  by  cor- 
I>orations  or  individuals,  with  the  names  of  the  parties  so  occupying  or 
using  them.^  To  catch  the  eye  conveniently  these  cribs  are  tinted  yellow. 

Prior  to  1833  the  Chicago  Biver  approached  the  lake  near  the  pres- 
ent Illinois  Oentral  Railway  lands,  thence  it  turned  south,  and  formed 
an  outlet  fully  half  a  mile  from  its  present  mouth.  The  first  improve- 
ment was  commenced  that  year  by  makingacut  through  the  sand-bar 
that  had  been  formed  by  the  action  of  the  waves  produced  by  the  north- 
erly winds.  This  cut  gave  a  straight  outlet  into  the  lake.  About  the 
same  time  a  pier  was  constructed  on  the  north  side,  beginning  at  a  point 
on  the  line  which  is  now  the  center  of  Pine  street,  and  was  about  1,000 
feet  in  length.  A  pier  was  also  constructed  upon  the  south  side  of  the 
river  parallel  to  that  upon  the  north  side,  a  portion  of  which,  however, 
was  afterward  removed  and  replaced  by  a  crib  structure  further  back. 
The  two  lines  were  continued  eastward  into  the  lake  from  time  to  time 
as  appropriation]^  were  made  therefor.  East  of  the  light- house  on  the 
north  pier  a  portion  of  the  crib- work  was  built  by  the  city  of  Chicago. 
At  some  period  the  Illinois  Central  Bailroad  was  allowed  to  cut  through 
the  south  pier  and  construct  slips  A,  B,  and  C,  as  shown  upon  the  trac* 
ing. 

During  all  these  years  the  process  of  accumulation  has  been  going  on 
behind  these  piers,  and  by  various  processes  much  valuable  land  has 
become  available  for  commercial  and  manufacturing  purposes.  A  large 
amount  of  capital  is  invested  here  in  these  interests.  The  shore-line 
has  moved  far  into  the  l^e  and  the  natural  features  of  the  situation 
entirely  changed. 

EXTENT  OF  CEIB-WOEK  OCCUPIED. 

The  crib -work  on  the  north  side  of  the  river  is  entirely  occupied  by 
corporations  and  individuals,  except  the  easterly  170  feet,  which  was 
built  by  the  United  States  in  1859  for  the  foundation  of  the  light-house. 
Commencing  at  the  western  end,  the  following  is  a  list  of  occupants  and 
the  length  of  frontage  occupied : 


OceapAnts. 


KiTk  ft  Company 

Bnuctl  Mid  Chicago  Coal  Com- 

pany. 
Peflh  tigo  Lnmber  Company .... 

C.  J.  L.  Heyer 

John  I.  CuUeton 

David  Wylie 

Batbborne,  Son  ft  Co 

Fuller.  Warren  ft  Co 

Fito  Simons  ft  Connell 


] 


Oocapatlona. 


Soap  mannfaotnrere  . . 

Coal I 

Lumber 

...do 

Coal 

do 

Stove  warehoose 

, do 

Lumber 


Extent. 


Feet. 
332 
329 
125 
538 
400 
152 
152 
58 
77 
880 


Owners  of  adjacent  landt 


Kirk. 

McCormick  estate. 
Producers'  Marble  Company. 


i 


The  land  occupie<l  by  these 
firms  is  leasea  from  the  Chi- 
cago Canal  and  Dock  Com- 
pany. 
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On  the  south  side  the  United  States  crib-work,  on  the  westerly  end 
for  a  distance  of  270  feet,  has  been  partially  replaced  by  a  sabstantial 
stone  dock,  with  fender  piling,  built  by  the  city  of  Chicago;  thence 
easterly  to  Slip  A  the  United  States  work  has  been  reinforced  by  piliug 
backed  with  sheeting. 

The  following  is  a  list  of  occnpants  and  the  length  of  frontage  occu- 
pied : 


Occupants. 

Occopatlons. 

Ext4^nt 

Remarks- 

Oooderich  StPiinil>OAtOomPAnv.. 

• 

500 

219.5 
121 
148 
257 

Owned  by  city  of  Chicago  ind 
Michigan  Central  Railroad. 

lUinois  Central.................. 

Hailmad 

Do , 

do 

Do...!... 11..'!. I!!"'. 

do 

Lumber  yards................... 

Leaned  to  occnpants  by  the  VS^ 
nois  Central  Kailroad  Compaaj 

The  remaining  portion  of  this  sonth  pier  is  reserved,  as  noted  upon 
the  tracing,  for  Government  use.  It  is  devoted  generally  to  the  storage 
of  stone  that  is  to  be  used  for  filling  cribs. 

The  superstructure  of  these  occupied  cribs  is,  with  the  exception  of 
one  or  two  places,  in  need  of  general  repairs,  but  the  substructure,  so 
far  as  I  can  ascertain,  is  in  good  condition,  and  there  is  ever^'  reason  to 
believe  that  if  let  alone  it  will  remain  so  for  an  indefinite  time. 

As  an  aid  to  navigation  this  work  has  accomplished  well  the  object 
for  which  it  was  constructed,  and  since  it  is  backed  up  by  laud  now  oc- 
cupied by  permanent  buildings  and  industries  it  will  continue  to  sub- 
serve this  purpose  equally  as  well  as  when  first  built,  irrespective  of  the 
condition  of  the  superstructure.  No  amount  of  money  spent  upon  re- 
]>airs  to  the  superstructure  of  these  cribs  will  be  of  any  benefit  to  nav- 
igation in  Chicago  River.  If  the  parties  owning  the  abutting  land  and 
using  these  cribs  desire  the  superstructure  to  be  repaired  iu  and  of 
their  own  interests  and  industries,  they  should  be  permitted  to  do  this 
in  their  own  way  and  at  their  own  expense. 

The  portion  of  the  south  i)ier  reserved  for  Government  use  will  before 
long  need  some  repairs.  This  of  course  should  be  done  at  the  Gk>vern- 
ment  expense. 

Very  respectfully,  your  obedient  servant, 

Thos.  H.  Handbuby, 

Major,  Corps  of  Engineers. 

Brig.  Gen.  J.  C.  Duane, 

Chief  of  Engineers^  U,  B.  A. 


reports  op  lieutenant-colonel  o.  m.  poe,  corps  of  engineeba 

United  States  Engineer  Office, 

Detroit^  Mich,,  December  13, 1S86. 

Sir:  Referring  to  section  4  of  "An  act  making  appropriations  for 
the  construction,  repair,  and  preservation  of  certain  public  works  on 
rivers  and  harbors,  and  for  other  purposes,"  approved  August  5,  1886, 
and  iu  accordance  with  directicms  conveyed  by  General  Orders  No.  6^ 
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Headquarters  Corps  of  Engineers,  November  29,  1886, 1  have  the  honor 
to  make  the  following  report,  viz : . 

At  only  two  of  the  works  committed  to  my  charge  are  "  piers,  break- 
waters, locks,  and  dams  or  other  structures  or  works  built  or  made  by 
the  United  States  in  aid  of  commerce  or  aiavigation  '?•*•" used, 
occupied,  or  injured  by  a  corporation  or  by  an  individual."    •    •    • 

(1)  At  St,  Mary*8  Falls  Canal,  the  water  supply  of  the  village  of  Sault 
Ste.  Marie  is  taken  by  means  of  a  pipe  through  the  pier  on  the  south 
side  of  the  canal,  near  the  western  end,  under  permission  granted  by 
a  revocable  license  dated  December  8, 1885,  signed  by  the  Secretary  of 
War. 

By  a  revocable  license  dated  July  31,  1886,  the  Secretary  of  War 
granted  to  the  Board  of  Water  Commissioners  of  the  village  of  Sault 
Ste.  Marie  permission  to  lay  water-mains  through  a  certain  portion  of 
the  grounds  pertaining  to  St.  Mary's  Falls  Canal.  * 

(2)  On  Saginaw  River. — ^The  works  at  Carrol)  ton  have  frequently 
been  injured  and  partially  destroyed  by  fire,  caused  by  sparks  from 
passing  steam  vessels,  which  use  pine  slabs  for  fuel  and  are  unprovided 
with  spark-catching  devices. 

The  pier  at  Crow  Island  is  often  used  by  the  boom  companies  and 
private  parties  as  a  mooring  place  for  temporary  storage  of  rafts  of 
logs.  An  actual  damage  to  the  pier  /itself  by  reason  of  such  use  and 
occupation  is  not  apparent,  but  the  navigable  channel  opposite  the 
pier  is  obstructed  during  such  occupancy  to  the  extent  of  the  width  of 
the  rafts. 

I  am,  sir,  very  respectfully,  your  obedient  servant, 

O.  M.  PoE, 


The  Chief  of  Engikebbs,  U.  S.  A. 


LieuL  CoL  of  Engineers,  < 
Pvt  Brig.  Qen.^  U.  8.  A. 


2. 

United  States  Engineer  Office, 

Detroit,  Mick.,  August  8, 1887. 

Sib  :  In  compliance  with  the  provisions  of  section  4  of  the  river  and 
harbor  act,  approved  August  5,  1886,  I  have  the  honor  to  report  that 
the  only  cases  in  my  district  where  "  piers,  breakwaters,  locks,  and 
dams  or  other  structures  or  works  built  or  made  by  the  United  States 
in  aid  of  commerce  or  navigation  are  used,  occupied,  or  injured  by  a 
corporation  or  by  an  individual,"  have  occurred  at  St.  Mary's  Falls  Canal. 

First,  use. — By  permission  of  the  War  Department,  the  northwestern 

f>ier  of  the  canal  is  used  by  the  Sault  Ste.  Marie  Bridge  Company  as  a 
anding  place  for  materials  required  in  the  construction  of  the  bridge 
next  referred  to. 

Second,  occupation. — The  Sault  Ste.  Marie  Bridge  Company,  by  vir- 
tue of  authority  granted  by  the  Secretary  of  War,  under  section  2  of 
an  act  entitled/' An  act  to  authorize  the  construction  of  a  railroad 
bridge  across  the  Sainte  Marie  River,''  approved  July  8,  1882,  has  en- 
tered upon  the  right  of  way  across  the  canal  and  grounds,  and  is  con- 
structing the  bridge  provided  for. 

Third,  injuries. — On  October  15, 1886,  the  steam-barge  Smith  Moore, 
bound  up,  ran  into  the  lower  gate  of  the  lock  of  1881,  while  the  lock 
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waH  emptj'idg,  tberu  still  being  a  facod  of  about  tbr«e  feet  in  the 

CllillDlHT. 

Tli«  lx)at  panbed  tbc  gate*  open  nn«l  forced  licr  hrnv  somo  W  itr  .'»" 
f(j«t  liejond  tbe  miter-sill,  tlie  renult  being  to  \n     ' 
one  of  tbe  gate  cabl  es,  warp  tbe  itorth  leaf  of  i  ■ 
afterwards  closed  the  pite  would  not  miter  :.! 
Incbes,  start  the  tenons  at  tbe  beel  aud  toe  pO'^'^. 
the  fttraps  and  ties. 

When  tbe  gate  was  close^l  the  water  pressure  due  (o  the  riatng  fatal 
In  (he  lock  cfaamber  as  it  lilled  forced  the  distorled  gate  into  posittMi 
again,  and  the  slight  repairs  to  the  iron  work  were  qaickly  node,  Uu 
whole  cost  not  exceeding  $30. 

The  injury  arose  from  error  on  the  part  of  the  eogtoeer  of  the  baif*, 
who  misunderstood  the  correctly-given  signals  of  tbe  captain  and  tonul 
tbe  eoginfi  ahead  when  be  bad  been  signaled  to  bacb. 
I  am,  sir,  verr  respectfully,  your  obedient  servant, 

o.  M.  Fob, 

Lieut.  Col.  of  Enffineer*. 
BvU  Brig.  Qm.^  U.S.  A. 
The  Chief  of  ENatKEEBS,  U.  S.  A. 


ebpoht  op  majoe  l.  cooper  overman.  corps  of  enoikeeb& 

United  States  Enoimeer  Oppiob, 

Cleveland,  Ohio,  Jantiars  12, 18S7. 
Qbitkral  :  In  compliance  with  General  Orders  No.  6,  IleadQnarten 
Corps  of  Engineers,  United  States  Army,  Washington,  1>.  V^  14ovembff 
2^f  18SU,  I  have  the  honor  to  submit  the  following  report : 

HOXBOB  HABBOB,  HICHiaAn. 

The  bank  of  the  United  States  Canal  at  this  harbor  is  ofwtipiod  bj 
the  Monroe  Fishing-club  bonaes.  There  are  two  or  more  buildings  be- 
longing to  this  cinb.  There  are  also  two  fish-bouses  aud  two  iue-boasesi 
belonging  to  individuals,  on  the  bank  of  tbe  United  States  Canal.    Tbe 

I  occupation  andnse  of  said  bank  of  canal  is  witbontpermission,  as  tou 
records  of  tbe  office  show,  but  uo  especial  injury  to  United  States  prop- 
erty is  occasioned  by  the  occnpancy. 
Would  respectfully  suggest  that  all  parties  trespassing  be  compeJIed 
to  obtain  written  permission  to  so  occupy  the  United  Slates  Canal  bank, 
and  be  subject  to  the  orders  of  ■< engineer  in  charge"  of  tiie  barbor. 
•I 


TOLEDO  HABBOB,   OHIO. 

The  United  States  has  not  built  any  "  piers,  breakwaters,  or  other 
structures  "  in  aid  of  commerce  or  navigation  for  this  harbor,  bene*  there 
can  cot  be  occupancy  or  use  of  same  by  individuals  or  oorporatioas. 

SANDUSKY  ClXy  HAEBOE,  OHIO. 

Similar  ease  to  that  at  Toledo  Harbor. 

POET  CLINTON  HABBOB,  OHIO. 

Piers,  etc.,  built  at  this  harbor  by  the  United  States  are  not  oscd« 
oocnpied  by  any  corporation  or  individual.    Considurable  tronhto'lH 
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en  occasioned,  at  times,  by  parties  removing  sand  (for  sale)  from  off 
9  narrow  sand-beach  which  separates  the  river  from  the  lake,  at  the 
ler  end  of  the  west  pier.  The  parties  removing  the  sand  have  permis- 
»n  from  the  owners  of  the  beach. 

rt  is  respectfully  suggested  that  some  action  of  Congress  should  be 
d  to  protect  the  junction  of  piers,  etc.,  with  the  shore  or  defiuiug  the 
;ht  oi  the  United  States  to  control  said  beaches,  which,  in  most  in- 
tnces,  are  the  result  of  structures  built  by  the  United  States  for  the 
provement  of  the  harbor. 


OLEYELAND  HABBOB.  OHIO. 

Piers  and  breakwaters  are  occupied  and  used  both  by  ii^dividuals 
d  corporations. 

East  Pier. — ^Occupied,  in  part,  by  the  tracks  of  the  Cleveland  and  Pi  tts- 
rgh  Eailway  Company,  by  special  act  of  Congress,  approved  August 
,  1876,  by  which  act  the  railroad  company  were  to  l^i>ve  use  of  and  oc- 
py  part  of  said  east  pier,  provided  the  railroad  company  should  keep 
B  pier  in  good  condition. 

rtis  respectfully  suggested  that  the  pier  is  not  kept  in  good  condition 
the  Cleveland  and  Pittsburgh  BaUway  Company. 
West  Pier. — Occupied  and  used  by  club-houses  of  the  "  Gardner  Canoe 
ub,"  of  Cleveland,  Ohio.    Permission  given  by  the  honorable  Secre- 
ry  of  War. 

Occupied  and  used  by  Mr.  Samuel  Law,  of  Cleveland,  Ohio,  with 
at-houses,  where  pleasure  boats  for  fishing  and  rowing,  etc.,  are  kept 
r  hire.  Have  so  occupied  and  used* part  of  said  west  pier  for  a  num- 
T  of  years  (over  eight  years).  No  record  of  any  permission  as  to  a 
rt  of  ^'  squatter  privilege,"  or  by  sufferance  at  first,  which  possession 
\s  strengthened. 

The  keeper  of  the  '^  Life-Saving  Station,"  which  is  located  on  the  west 
ar,  has  constructed  a  dwelling-house  and  boat-house,  where  boats  may 

>  rented  for  pleasure.  Permission  given  to  erect  said  extra  building 
^  Col.  John  M.  Wilson,  Corps  of  Engineers  (the  then  officer  in  charge), 
October,  1882.  Fishing  boats  land  at  or  near  the  said  boat-houses  and 
ve  much  annoyance  at  times,  with  unloading  and  dressing  of  fish. 
Whilst  these  boat-houses,  etc.,  which  occupy  and  use  the  said  west 
er,  do  not  materially  injure  said  pier,  their  occupancy  is  a  precedent 
r  other  parties  who  desire  to  get  a  foothold,  and  the  trespassers  al- 
ady  there  make  every  effort  to  increase  their  privileges  (f). 

I  would  respectfully  suggest  that  all  parties  now  occupying  this  pier 

>  given  to  understand  that  they  are  trespassing^  be  compelled  to  obtain 
irmission  to  occupy  and  use  said  pier^  and  to  be  subject,  in  all  re- 
ects,  to  the  orders  of  "  the  engineer  in  charge  ^  of  the  harbor. 
Breakwater — /SAorc-arw.— On  beach,  near  inner  end  6f  shore-arm,  a 
»at-house,  for  hire  of  pleasure  boats  and  sale  of  refreshments,  was 
ected  in  the  spring  of  1884.    Parties  claim  to  have  rented  privileges 

the  owner  of  the  land,  but  one  of  the  houses  is  certainly  on  pile  of 
:>rap  stone  placed  by  the  United  States  for  protection  of  the  junc- 
>n  of  breakwater  and  shore.  Their  occupancy  and  use  do  not  mate- 
illy  injure  the  breakwater,  but  it  is  an  encroachment  upon  United 
ates  property  which  may  become  hereafter  very  objectionable.  They 
onld  be  placed  subject  to  the  orders  of  "  the  engineers  in  charge."  The 
ke  arm  of  the  breakwater  is  not  used  or  occupied  in  any  way.    It  will^ 
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porbapn,  be  attempted  by  veedol  men  wlien  tlie  liarbor  of  tvfuce  ii 
completed. 

In  conclnsion  I  wniiM  re-speetfiillysui; . 
if  CongreRSKlioiild  Ukoi«om«  action, iu  .1 
in  uborgti  of  any  United  Slates  impm, 

power  lo  regnlale  the  improper  use  ot  p!--  , , 

Very  reBpectfulIy,  your  obedient  servaut, 

L.  OOOPKB  OVEBSIAS, 

Mi^or  ofEnginten. 
The  CHIBP  op  ENGIKBBE3,  U.  8.  A- 


eepokt  of  captaik  f.  a,  slihan.  cobps  of  esoljieees. 

United  States  I3sgikkkb  Oppick, 

Bufalo,  New  lorfc,  Xorrmber  1,  lgS7. 

Sir:  In  compliance  witb  General  Onlers  No.  6,  lli-nili)n:irtifraC«fiii 
of  Engineers,  neries  of  1837,  and  with  your  k'(l*-i- of  October  iS,  ISSI.I 
have  to  report  that  the  north  pier  at  the  month  of  Biifliila  Crevb  is  so 
copied  hy  the  Delaware,  Lackawanna  and  Western  Railway  Compooj, 
for  the  ose  of  their  coal-pocketa  and  tipples. 

While  the  occapancy  of  the  pier  in  this  way  does  not  inflict  any  di- 
rectly apparent  injury  on  the  pier,  still  these  etructorea  are  of  vicb  ■ 
nature  as  eerioiutly  to  interfere  with  repairs  that  may  lie  neeide*!  ui  anjr 
time  and  will  be  needed  before  very  long,  greatly  increasing  tbe  coat 0^ 
and  the  time  required  in  making  uucb  repairs. 

The  occnpaucy  of  this  pier  by  the  railway  also  serionsly  tnterT^nfl 
with  work  going  on  under  the  anspioes  of  the  Unite*!  States,  as  Iw 
been  very  well  shown  during  the  present  summer  and  fall  witli  the  work 
going  on  at  the  breakwater. 

The  United  States  does  not  possess  a  single  sqnare  foot  of  itnoccupd 
ground  convenient  of  access  by  water,  esoept  the  bauqiietl»  of  tbc 
south  pier,  in  the  harbor  of  BafTalo,  During  the  operations  of  the  L 
ent  summer  and  fall,  the  only  place  that  could  be  found  avHilablo  fix 
(be  storage  of  material  was  a  pier  belonging  to  the  State  of  Sew  York. 
This  pier  was  nsed  through  the  conrtesy  of  the  officials  of  the  Brt 
Canal,  but  with  the  understanding  that  it  mmt  be  ntvalnt  on  dem«»i 
The  pier  was  inconvenient  of  access,  and  it  made  necessiir)'  u  donhli 
handlingof  all  material  arriving  by  rail,  which  would  have  been  avoiilTd 
had  the  United  States  been  in  possession  of  ils  own  proi^rty.    - 

If  operiittonB  are  to  be  continued  on  the  breakwater  during  riitiire 
seasons  tbo  use  of  a  landing  like  this  pier  will  be  more  and  more  m 
eary. 

While  the  occapancy  of  the  pier  belonging  to  tlie  Stat«  of  Sew  Yert 
did  answer  for  the  present  seat'on  (in  a  certain  way],  ft  wonid  i»>t  ha 
sullicieut  for  work  on  a  large  scale  owing  to  lack  of  8pnc«  for  »lorajp; 
purposes,  and  it  would  be  necessary  for  the  United  States  to  obtuiii, 
probably  at  great  cost,  a  place  suited  to  the  demands  of  the  work,  whDp 
having  a  piece  of  property  easily  worth  from  $L'0,000  t*)  4-5,(W0  a  yew, 
if  rented  for  a  terpu  of  years,  in  its  possession. 

While  the  presentation  of  the  above  facts  may  not  be  jostsoch  aswiay 
be  requireil  by  section  4  of  the  river  and  harbor  actof  Angu&t  5,  lA-iO, 
it  eeemed  to  me  proper  to  show  how  the  interestjs  of  the  United  tiLaes 
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offer  from  the  occopaDcy  of  a  piece  of  its  own  property  from  which 
b  obtains  no  retarn  or  compensation  whatever. 
Very  respectfully,  your  obedient  servant, 

F.  A.  Mahan, 

Captain  of  Engineers. 
The  Chief  of  Engineers,  U.  S.  A. 


eeport  of  captain  carl  f.  palfrey,  corps  of  engineers. 

United  States  Engineer  Office, 

Oswego^  N.  T.,  November  11, 1887* 

General  :  In  compliance  with  General  Orders  No.  6,  current  series, 
leadquarters  Corps  of  Engineers,  I  have  the  honor  to  report  the  fol- 
owing  occupation  and  injnry  of  United  States  harbor  works  under  my 
harge. 

at  OSTh:GO,  NEW  YORK. 

December  10, 1886. — Extension  Of  light-house  pier  was  damaged  by 
collision  of  steamer  Baltic  under  stress  of  weather;  four  courses  of 
imber  on  chnnnel  face  were  broken  in,  and  the  deck-plank  secured  to 
hem  were  displaced  and  broken.  Damage  was  repaired  December 
.2-16,  at  a  cost  for  material  and  labor  of  $92.08. 

December  12, 1886.— Light-house  pier  extension  damaged  by  collision 
)f  steamer  Bell  Wilson  under  stress  of  weather;  three  courses  of  tim- 
)er  on  channel  face  were  damaged  and  deck-plank  displaced  and  broken, 
damage  was  repaired  December  13-16,  at  a  cost  for  material  and  labor 
)f  $100.75. 

September  12, 1887. — East  breakwater  damaged  by  collision  with  un- 
known vessel.  Timber  displaced  and  split  and  deckplauk  started. 
Damage  was  repaired  September  13,  at  a  cost  for  material  and  labor  of 
>7.60. 

at  charlotte,  new  YORK. 

In  1885  or  1886  the  Ontario  Beach  Improvement  Company  rebuilt 
inperstructure  over  about  600  feet  of  the  old  west  pier  within  the^pres- 
3nt  shore-line,  as  a  revetment  of  the  river  front  of  lands  leased  by  them, 
%nd  have  since  occupied  this  as  a  private  dock. 

They  have  not  held  this  as  private  property  as  against  the  United 
States,  but  complaints  have  been  made  through  this  office  to  the  War 
department  of  their  so  holding  it  as  against  pri\  ate  parties. 

A  chain  ferry  plying  between  the  east  and  west  piers,  within  the 
shore-line,  authorized  by  the  honorable  the  Secretary  of  War,  May  24, 
L873,  is  kept  open  during  the  summer. 

A  ferry  plying  between  the  east  and  west  piers  outside  the  shore-line 
^as  authorized  by  the  honorable  the  Secretary  of  War,  June  11,  1883, 
it  is  understood  to  be  discontinued. 

JSTo  other  occupation  or  injury  of  Uniled  States  harbor  works  under 
ny  charge  is  known  to  me. 

I  have  the  honor  to  be,  very  respectfully,  your  obedient  servant, 

Carl  F.  Palfrey, 
Captain  of  Engineers. 

The  Chief  of  Engineers,  U.  8.  A. 
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REPORT  OF  COLONEL  GEORQE  H.  MENDELL,  CORPS  OF  ENGINEERS, 

Unitbd  States  Engineer  Office, 

Ban  FranciscOy  CaLj  June  14,  1887. 

Sir:  I  have  to  report  in  regard  to  works  under  my  charge,  that  no 
piers,  breakwater,  or  other  stractnres  bailt  by  the  United  States  in  aid 
of  commerce  or  navigation  are  used,  occupied,  or  injured  by  a  corpora- 
tion or  by  an  individual,  except  that  near  the  inshore  ends  of  both 
jetties  of  Oakland  Harbor,  Galifornia,  a  little  iujuiy  has  been  done  by 
fishermen  in  removing  the  top  of  the  stone  work  so  as  to  enable  them 
to  pass  small  fishing-boats,  and  save  the  distance  required  to  pass 
around  the  outer  ends  of  the  jetties. 

Very  respectfully,  your  obedient  servant, 

O.  H.  Mbndell, 
Colonel^  Corps  of  Engineen. 
The  OmBF  of  Enginbebs,  U.  S.  A. 
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MAINTENANCE  AND  REPAIRS  OF  WASHINGTON  AQUEDUCT— INCREASING 
WATER  SUPPLY  OF  THE  CriT  OF  WASHINGTON -ERECTION  OF  FISH- 
WAYS  AT  THE  GREAT  FALLS  OF  THE  POTOMAC. 


V 


REPORT  OF  MAJOR  G.  J.  LYVECKER,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHARGE,  FOB  THE  FISCAL  YEAR  ENDING  JUNE  30,  1888,  WITH 
OTHER  DOCUMENTS  REDATING  TO  THE  WORKS. 


IMPROVEMENTS. 


1.  Washington  Aqaednct. 

2.  Increasing  tho  water  supply  of  the  city 

of  Washington,  District  of  Columbia. 


3.  Erection  offish-ways  at  tbu  Great  Falls 
of  the  Potomac. 


Office  of  the  Washington  Aqueduct, 

Washington^  D.  C,  July  10,  1888. 

Sir  :  I  have  the  honor  to  transmit  herewith  reports  of  operations  on 
the  Washington  Aqneduct;  increasing  the  water  supply  of  Washington, 
D.  C,  and  erection  of  fish-ways  at  Great  Falls  of  the  Potomac,  for  the 
fiscal  year  ending  Jane  30, 1883. 

Very  respectfully,  your  obedient  servant, 

G.  J.  Ltdegker, 
Major  of  Engineers. 

The  Chief  of  Engineers,  U.  8.  A. 


Y  Yi. 


WASHINGTON  AQUEDUCT. 

Operations  on  this  work  are,  in  general,  of  a  routine  character,  and 
have  for  their  object  the  maintenance  and  repairs  of  the  aqueduct  and 
its  accessory  structures,  the  care  and  repairs  of  the  Government  mains 
by  which  the  water  supply  is  taken  from  the  distributing  reservoir  to 
the  system  of  distributing  mains  of  Washington  and  Georgetown,  and 
the  care  of  the  high  service  reservoir  in  Georgetown.  To  this  end  tho 
gates  by  which  the  supply  of  water  to  and  through  the  aqueduct  is  reg- 
ulated, at  the  several  influent  and  effluent  gate-houses,  were  regularly 
worked  and  oiled,  and  also  the  various  stops  on  the  Government  main; 
surface  drains  and  culverts  along  the  line  of  the  aqueduct  road  were 
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kept  clear  aud  free  from  obstructions  5  the  fencing  about  Governmeut 
property  at  the  Great  Falls,  the  two  reservoirs,  and  aqueduct  office 
were  repaired  and  white-washed ;  at  the  receiving  reservoir  some  re 
pairs  were  made  to  the  keeper's  dwelling,  inclnding  the  renewed  of  c^or- 
nice,  gutter,  and  down  spouts.    At  the  distributing  reservoir  the  screens 
of  the  effluent  gate  house,  having  been  destroyed  by  ice,  were  renewed, 
and  the  domes  of  both  gate-houses  were  repaired  and  painted.    Forthe 
protection  of  the  old  dam  across  the  Maryland  Channel  at  the  Great 
Falls  about  850  cubic  yards  of  riprap  stone  was  placed  as  a  backing. 
The  security  of  the  aqueduct  requires  that  considerable  work  be  done 
annually  to  the  overlying  roadway  in  order  to  prevent  heavily  laden 
vehicles  from  cutting  through  and  injuring  the  arch  of  the  conduit;  to 
tbis  end  all  ruts  and  holes  are  filled  with  broken  stone  as  they  develop, 
and  a  macadam  roadway  is  being  gradually  completed  throughout  the 
entire  extent  of  road  which  overlies  the  conduit — the  length  of  road  so 
treated  during  the  past  year  was  about  1G,700  linear  feet,  priucipaliy 
on  the  Great  Falls  division;  the  amount  of  broken  stone  used  for  that 
l>urpose  being  4,082  cubic  yards.    The  flooring  of  bridge  spanniijj:^  the 
waste  channel  at  the  receiving  reservoir  was  renewed  with  3-inch  Gei)r- 
gja  pine. 

During  the  year  three  leaks  appeared  on  the  line  of  the  Government 
mains,  and  were  duly  repaired,  two  of  them  being  small  aflairs  only, 
but  the  third  a  serious  matter,  as  follows:  Ist,  in  August,  1887,  in  the 
roadway  a  short  distance  west  of  the  Aqueduct  Bridge  over  the  Poto- 
mac, near  Georgetow  u,  which  was  found  to  result  from  an  abandoned 
service-pii)o  that  had  been  tapped  into  the  30-inch  main;  it  was  taken 
out  and  the  main  securely  plugged.    2d,  in  November,  1887,  at  the 
College  Pond  crossing,  the  calking  having  been  blown  out  of  a  joint  in 
the  30-inch  main.    3d,  about  3  o'clock  on  the  morning  of  June  29, 18SS,  a 
serious  break  appeared  at  the  pipe-line  crossing  of  Foundry  Branch, 
the  repairs  of  w  Inch  required  uninterrupted  work  through  thirty  con 
secutive  hours,  during  which  the  supply  of  water  in  the  city  was  re- 
duced to  a  dangerously  low  limit;  one  entire  section  of  the  36  inch 
mail',  12.J  feet  long,  was  destroyed  by  this  break  and  had  to  be  removed; 
another  section  in  the  immediate  vicinity  was  found 'cracked,  but  this 
section  was  easily  and  quickly  repaired  by  banding.    The  speedy  re- 
pairs made  on  this  occasion  were  rendered  possible  only  by  reason  of 
measures  that  had  been  taken  in  advance,  to  have  on  hand  spare  joints, 
collars,  bands,  ])lates,  etc.,  fitted  to  the  size  of  the  main,  in  readiness 
for  instant  aj^plication.    The  break  appears  to  have  been  caused  by  the 
fact  that  this  large  main  was  at  this  point  supported  on  timber  sills 
which  had  rotted  out  and  left  the  main,  with  its  load  of  water,  without 
proper  support. 

The  outflow  of  water  from  the  distributing  reservoir,  as  measured 
during  the  twenty-four  hours  ending  at  6  a.  m.  June  23,  1888,  was 
29,115,774  gallons,  being  2,237,350  gallons  more  than  the  outflow  as 
measured  about  the  same  time  in  the  year  preceding.    (See  Table  1.) 

The  water  supply,  as  it  passed  the  effluent  gate-house  of  the  dis- 
tributing reservoir,  was  clear  on  240  days,  slightly  turbid  16,  turbid 
52,  and  very  turbid  58.    (See  Tables  2  and  3.) 

The  water-level  at  the  inlet  to  the  aqueduct  at  the  Great  Falls  ha.^ 
varied  from  a  maximum  of  2.5  feet  (on  February  26, 1888)  to  a  minimum 
of  0.6  feet  (on  August  10,  1887)  above  the  crest  of  the  dam.  (See 
Table  2.) 

The  average  water  pressure  for  the  year  in  the  supply-mains  at  the 
crossing  of  Ivock  Creek,  as  reported  daily  at  9  a,  w,,  was  29,93  pounds 
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per  8quare  inch ;  the  maximam  9  a.  in.  pressure  was  34^  pounds,  and 
the  minimum  was  (disregarding  the  exceptional  and  temporary  reduc- 
tion caused  by  the  breaking  of  the  36  inch  main)  28  pounds.  The  aver- 
age pressure  during  1887  was  31.03  pounds.    (See  Tables  2  and  4.) 

The  following  tables,  from  which  the  items  aoove  noted  were  deduced, 
will  furnish  more  detailed  information  in  relation  to  the  same  points: 

Table  1. — Showing  hourly  flow  from  distributing  reservoir  for  the  twenty-four  hours  end- 
ing June  23,  1888. 


Date. 

Fall. 

Consump- 
tion 
per  hoar. 

Date. 

Fall. 

Consump- 
tion 
per  hoar. 

Jnne  22— 

From  Ga.m.to7a.  m 

From  7  a.  m.  to  8 -a.  m 

From  8  a.  m.  to  9  a.  m 

P'rom  9  a.  m.  to  10  a.  m 

From  10  a.  m.  to  11  a.  m 

From  11  a.m.to  12  m.,. 

From  12  m.  to  1  p.  m . .'. 

From  1  J),  m.  to  2  p.  ra 

From  2  p.  m.  to  3  p.  m 

From  3  p.  m.  to  4  p.  m 

From  4  p.  m.  to  5  p.  m 

From  5  p.  m.  to  6  p.  m 

From  6  p.  m.  to  7  p.  m 

From  7  p.  m.  to  8  p.  m 

Feet. 
.07 
.09 
.10 
.09 
.09 
.10 
.09 
.09 
.10 
.09 
.09 
.09 
.10 

OaUont. 
088,384 
1,269,906 
1,409,856 
1,267,834 
1,266,852 
1, 406, 462 
1, 264, 780 
1, 263. 798 
1,403,069 
1,261,726 
1,260,744 
1,259,763 
1,308,585 
1,257,690 

Jane  22— Continaed — 

From  8  p.  m.  to  9  p.  m 

From  9  p.  m.  to  10  p.  m 

From  10 p. m. to  11  p. m  ... 

From  11  p.  m.  to  12  m 

From  12  m.  to  1  a.  m*. 

Jane  23— 

From  I  a.m.to2  a.  m 

From  2a.m.to3a.m 

From  3  a.  m.  to  4  a.  m 

From  4  a.  m.  to  5  a.  m 

From  5  a.m.  to  6  a.  m 

Total 

Feet 
.09 
.08 
.08 
.08 
.08 

.07 
.07 
.08 
.09 
.08 

OaUont. 
1, 256, 70i 
1,116,250 
1,115,475 
1,114.699 
1, 113, 923 

974.047 

073, 453 

1,111,790 

1,249,837 

1, 110, 142 

2.08 

29,116,774 

.09 

The  outflow  during  twenty-four  hours,  as  measured  in  the  latter  part 
of  June,  for  the  past  fifteen  years  is  as  follows: 


Year. 

Gallons. 

Year. 

Gallons. 

Year. 

Gallons. 

1874 

15,554,848 
21, 000, 000 
2t,  177, 797 
23,252,932 
24,885,945 

1879 

25, 947, 642 
25, 740, 138 
26, 525, 991 
29, 727, 864 
24,314,716 

1884 

24,827,013 
25,219,104 
25, 542, 476 
26,878,421 
29,115^774 

1875 

1880 

1885 

1876 

1881 

1886 

1877 

1J82 

188T 

1878 

1883 

1888 
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Table  II.— Shounng— for  each  day  in  theM€ar—(a)  condition  of  water  at  Great  FalU,  reccif- 
ing  reservoir,  and  distributing  reservoir  ;  (6)  heights  of  water  over  dam  at  Great  Fall*  ; 
(c)  9  a.  m,  pressures  at  Bock  Creek. 
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et 
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1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14 
15. 
IG. 
17. 
18. 
10. 
20. 
21. 


L'4. 

or, 

s«; 

27. 
28. 
20. 
30. 
31. 


1. 
2, 

3.' 

4. 

5. 

6 

7. 

8. 

0 

10. 
11. 
12. 
13. 
14. 
15. 
10. 
17. 
18. 
19. 

:o. 

21. 

23. 
24. 
25. 
20. 
27. 
2H. 
21). 
."0. 
31. 


Condition  of 
water. 


et 


o 


36 
30 
30 
36 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
36 
30 
30 
30 
30 
30 

::g 

36 
CO 
30 
30 
30 
30 
30 
30 


«4? 


P^ 


I- 


gas 

c  «  g 

p  «  ** 

Sp4 
o 


0 
P. 


July,  1887. 


36 

36 

36 

.00 

30 

36 

36 

.80 

36 

36 

36 

.80 

36 

36 

36 

.80 

30 

36 

36 

.80 

30 

30 

36 

.80 

36 

30 

30 

.80 

15 

30 

:'0 

.^0 

17 

30 

30 

.80 

7 

30 

30 

.00 

27 

30 

30 

.» 

28 

30 

30 

.80 

33 

30 

30 

.80 

36 

30 

30 

.80 

30 

30 

30 

.70 

36 

30 

80 

.70 

36 

30 

86 

.70 

30 

30 

30 

.70 

23 

30 

30 

.70 

33 

36 

36 

.70 

36 

36 

36 

.70 

36 

30 

36 

.80 

30 

30 

36 

.80 

3 

36 

36 

1.30 

2 

30 

36 

1.00 

2 

30 

36 

1.00 

1 

30 

34 

1.70 

1 

30 

22 

1.50 

1 

30 

20 

1.40 

2 

30 

16 

1.20 

3 

36 

•  15 

1.00 

29.5 
80.0 

30.5 
80.5 
29.6 
30.0 

30. 0 
30.  0 
30.  {] 
30.  5 
30.0 
29.  5 
30.0 
2.n  0 
30.0 
29.5 
30.0 
29.5 
29.5 
30.0 
29.  5 
29.5 
30.0 
30.0 
29.6 
30.0 
30.0 
29.5 
30.0 
29.5 
31.0 


Condition  of 

fc-T 

water. 

rov 
Fall 

c.d 

t<3C 

2*2 

• 

tL    :2 

«8 

pceivin 
ervoir, 
connec 

u  5j  tl 

•-  2i  5 

eight  0 
dam  at 
f.ot. 

O 

Ph 

fl''*' 

a 

2 


*2  • 

sis 

^M   CD 

S  o  e 


Augnat,  1887. 


October,  1887. 


30 
36 
30 
36 
36 
36 
36 
30 
30 
36 
36 
36 
36 
36 
30 
30 
36 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
36 


36 
36 
36 
36 
36 
36 
36 
36 
36 
36 
36 
36 
36 
36 
36 
30 
36 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
36 


.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.70 
.70 
.70 
.70 
.70 
.70 
.70 
.70 
.70 
.70 
.70 
.70 
.70 
.70 
.70 
.70 
.70 
.70 
.70 
.70 
.70 
.70 


3 
2 
8 
4 

7 
9 
10 
l:i 
.1 
2^1 
3(.» 
12 
10 
23 
2.5 
26 
24 
26 
26 
36 
36 
36 
36 
27 
36 
34 
14 
12 
13 
24 
36 


30 
32 
36 
36 
36 
36 
36 
."0 
.>o 

:;r. 

30 
30 
36 
36 
30 
36 
36 
30 
30 
36 
36 
30 
30 
36 
36 
30 
36 
36 
30 
28 
26 


11 

1.00 

0 

.90 

7 

.90 

0 

.80 

12 

.60 

15 

.80 

15 

.70 

15 

.70 

10 

.70 

23 

.60 

36 

.70 

36 

.80 

36 

.80 

36 

.80 

36 

.70 

86 

.70 

36 

.70 

36 

.80 

36 

.80 

36 

.70 

36 

.70 

36 

.70 

36 

.70 

36 

.80 

86 

.80 

36 

.80 

36 

.80 

36 

.80 

36 

.80 

36 

.80 

36 

.80 

30.5 
30.0 
29.0 
29.5 
30.0 
29.5 
30.0 
29.5 
29.0 
29.0 
29.0 
29.5 
30.0 
80.0 
29.5 
29.0 
80.0 
29.5 
30.0 
30.0 
30.0 
29.5 
30.0 
29.5 
29.6 
29.5 
29.5 
31. 0 
28.0 
29.0 
29.0 


Condition  of 
water. 


CS 

••A 
£ 


«5  !«*s 


be  :s 


S  O 


S?  L  ^  JS  ~  ^ 

©  ►•  t  ;*i  &  _, 


"it 


e 

•  — 
a.  1.2 

^  ^»  ^ 


September,  1887. 


November,  1887. 


30.0 
30.0 
30. 0 
30.0 
30.6 
29.5 
30.0 
29.5 
30.0 
30.0 
30.0 
31.5 
2.95 
29.0 
30.0 
30.6 
30.0 
30.0 
31.0 
30.0 
30.0 
30.0 
29.0 


36 

36 

36 

36 

36 

36 

36 

36 

36^ 

36 

36 

86 

26 

29 

14 

86 

31 

81 

86 

36 

36 

36 

36 

36 

36 

36 

86 

30 

36 

34 


36 
36 
36 
36 
80 
36 
36 
36 
36 
36 
36 
36 
36 
36 
36 
36 
86 
36 
36 
36 
30 
36 
36 
36 
36 
36 
30 
30 
30 
36 


36 
36 
36 
36 
36 
30 
36 
36 
36 
36 
o6 
30 
36 
36 
36 
36 
36 
S6 
36 
26 
36 
36 
36 
36 
36 
36 
36 
36 
86 
36 


;.    ; 


.70 
.70 
.70 
.70 
.70 
.70 
.TO 

.:(• 

.70 
.7u 
.70 
.70 
.70 

.  im 
.90 
.80 
.90 
.80 
.80 
.80 
.70 
.80 
.80 
.80 
.80 
.80 
.7u 
.80 
.8u 


December,  1887. 


29.5 
29.5 
^9 
3i'.5 
2S.5 
29.5 
29.5 
25.5 
1^5 
2U.5 
,10.5 
3ci.O 
•^D.  5 

ks 

Zli 

S0.9 

':iU 

30.5 
S^S 

;:].« 

3I.I 
21.9 


*  Break  in  36-inch  main. 
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L^Skowimg^for  each  day  in  the  year^(a)  oandiiUm  of  water  at  Chreat  Falh,  *rec«tv- 
eervtnr,  and  diatrUmtimg  reeervoir  ;  {h)  height  of  water  over  dam  at  Oreal  Falls; 
k  m.  jjreMure  at  Book  Creek, 


Height  of  water  over 
flam  at  Great  Falls, 
feet 

Condition  of 

Height  of  water  over 
dam  at  Great  Falls, 
feet 

li^ 

Condition  of   I 

^i    1 

watei 

1 

• 

Gauge    pressure 
Kook  Creek,  poun 
per  square  inch. 

watei 

• 
• 

Gauge    pressure 
Bock  Creek.  poun< 
per  square  inch. 

water 

• 

Height  of  water  ov( 
dam  at  Great  Fall 
feet 

Receiving    res- 
ervoir, sonth 
,    connection. 

Die  tri  bating 
reservoir,  afflu- 
ent gate-bouse. 

i 
1 

Beceiving    res- 
ervoir, south 
connection. 

Distributing 
reservoir,  afflu* 
ent  gate-bouse. 

m 

1 

Beceiving    res- 
ervoir, south 
connection. 

Distributing 
reservoir,  afflu- 
ent gate-bouse. 

Gauge    pressure 
Book  Creek,  poi 
per  square  inch 

Ji 

inuary 

,  1KRK. 

Fe 

bruarj 

r,  1888. 

March, ' 

1888. 

13 

15 

1.00 

20.5 

36 

36 

36 

.90 

29.6 

2 

4 

6 

L50 

20.0 
80.0 

10 

14 

1.20 

80.0 

36 

86 

36 

.90 

29.5 

6 

6 

6 

L60 

12 

12 

1.80 

29i6 

36 

36 

36 

LOO 

29.5 

6 

9 

6 

L40 

30.0 

18 

12 

1.40 

30.0 

86 

36 

36 

LOO 

29.5 

6 

10 

6 

L40 

30.6 

11 

9 

L4I> 

80.0 

4 

36 

86 

LOO 

8L0 

6 

7 

6 

L40 

30.0 

9 

9 

1.20 

80.0 

4 

30 

86 

L20 

29.6 

6 

6 

7 

L40 

30.0 

8 

9 

1.00 

80.0 

2 

11 

86 

L80 

29.5 

7 

8 

8 

LOO 

30.0 

0 

8 

1.20 

8C.5 

2 

8 

36 

L80 

30.0 

7 

9 

8 

L20 

80.0 

11 

7 

2.00 

80.0 

2 

8 

86 

L60 

29.5 

7 

10 

8 

L20 

30.0 

16 

7 

2.00 

oao 

2 

6 

21 

LOO 

29.0 

9 

11 

7 

L20 

80.0 

18 

7 

1.90 

80.0 

2 

5 

12 

L60 

20.0 

8 

12 

7 

LIO 

30.5 

12 

7 

L70 

29.0 

6 

6 

8 

L80 

29.5 

2 

6 

6 

2.00 

30.0 

10 

10 
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29.6 
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8 
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11 
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6 

18 
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4 

3 
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6 

14 
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4 
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31.0 
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3 
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1 

36 

86 

.80 
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3 

4 
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36 
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36 

L20 

29.0 

14 

LOO 

8L5 

86 

86 

36 

.80 

29.6 

21 

86 

36 

LIO 

28.5 

1 

12 

L70 

8L0 

36 

36 

36 

.80 

29.6 

24 

36 

36 

LOO 

29.0 

i 

12 

^1  # 

L60 

8L0 

36 

80 

36 

.80 

20.6 

29 

36 

36 

LOO 

29.5 

i 

12 

LOO 

8a5 

36 

86 

36 

.90 

80.0 

29 

36 

36 

LOO 

2a  5 

13 

L80 

30.0 

30 

36 

36 

L20 

8L0 

82 

36 

36 

.90 

20.0 

[ 

18 

L80 

30.0 

82 

36 

36 

L20 

8L0 

81 

36 

36 

♦.90 

29.0 

1 

12 

L70 

80.0 

6 

36 

36 

L20 

30.0 

86 

36 

36 

.90 

2a  5 

1 

10 

L50 

82.0 

19 

36 

36 

L30 

29.0 

8 

36 

36 

LOO 

29.0 

1 

10 

L4o 

30.0 

8 

86 

86 

L30 

29.0 

6 

36 

36 

.90 

28.5 

' 

0 

L80 

80.0 

6 

36 

36 

L20 

29.0 

6 

36 

36 

.80 

30.0 

\ 

11 

LIO 

30.0 

18 

36 

86 

LIO 

30.0 

12 

36 

36 

.80 

29.0 

1 
t 

14 

L20 

3ao 

17 

36 

86 

LIO 

29.6 

31 

36 

86 

.80 

29.0 

1 

14 

L20 

30.0 

18 

36 

36 

LIO 

30.6 

36 

36 

36 

.70 

29.5 

i 

15 

LIO 

30.0 

26 

36 

86 

1.10 

30.0 

36 

36 

30 

.60 

2a5 

18 

11 

LIO 

3L0 

31 

36 

36 

LIO 

80.0 

36 

36 

36 

.60 

28.6 

16 

13 

LIO 

80.0 

32 

86 

36 

LIO 

20.6 

36 

36 

36 

.60 

2a  0 

1 

18 

20 

LIO 

80.0 

30 

36 

36 

LIO 

29.5 

36 

36 

36 

.60 

28.6 

1 

17 

26 

LIO 

8ao 

26 

36 

36 

L20 

30.0 

36 

86 

36 

.60 

2ao 

' 

17 

80 

LOO 

30.0 

12 

86 

86 

L40 

30.0 

3 

36 

36 

.60 

2a5 

' 

17 

86 

LIO 

80.0 

6 

86 

86 

L70 

30.6 

3 

86 

36 

.70 

2a6 

25 

86 

LOO 

29.6 

6 

36 

86 

L70 

29.5 

13 

36 

30 

.70 

29.0 

90 

36 

.00 

30.5 

8 

36 

36 

L70 

29.0 

6 

36 

36 

.80 

♦ia6 

86 

86 

.00 

29.5 

2 

36 

36 

LOO 

29.6 

6 

36 

36 

.80 

♦20.0 

• 

7 

36 

36 

L50 

29.5 

♦Break  in  36-inch  main. 


BNO  88- 


-173 


2754  REPORT  OF  THE  CHIBP  OP  ENQINEEES,  U.   8.  ARMT. 


Table  3. — {Compiled  from  TahU  2)  thowing  number  of  days  during  which  ihewaUrteai 

clear  or  turbid  at  the  places  indicated. 


Place. 


Great  Falls 

lleceiviDj;  reservoir... 
Dibtributiiig  reservoir 


Clear. 


104 
250 
240 


Slightly 
turbid. 


15 
10 
10 


Turbid. 


26 
60 

52 


Vfry 
turbiiL 


131 
37 


Table  4. — {Compiled  from  Table  2)  showing  number  of  days  in  each  man 

9  a.  m.  (pound)  pressures  were. 


th  in  whid 


Month. 

ja 

9 

• 

a 

•4^ 

5^ 

«5 

a 

■? 

S 

Twenty -nine 
and  a  half. 

• 

.a 

Thirty  and  a 
half. 

ja 
H 

Thirty -one  and 
a 'half. 

• 

o 
2 

Thirty -three 
and  a  half. 

• 

u 
a 

Thirty,  four 
and  A  half. 

1 

a 
c 
;> 
u 

P 

3 
> 

< 

1887. 
Jiilv        

1 

7 

11 

11 

11 

4 

15 
15 

8 
17 

3 
15 

10 
6 
13 
14 
10 
1 

8 

'"'h' 

6 
17 
10 

1 
1 
7 

4 
2 

1 
1 
3 
2 
8 
2 

29.  ?7 

A  11  <rnHt.              ........ 

1 

29.56 
30.40 
3a  04 
3D.  63 

S»>ntoml)ftr  .•..•^•. 

1 

...... 

1 

Ootobor   .......... 

2 

1 
2 

^ovtMiibor  ....  ..•. 

Dt^cftiulM^r  ...•••••• 

1 

2 

2 

9 
6 

1 

1 

9 
16 

1 

2 
13 

8 

30.10 

1888. 
•Tfinnarv     ......... 

...... 

29.48 

tV'br  iiarv- ......... 

1 
6 
7 
2 

29.59 

Ma  roll  ............ 

8 

2 

1 

1 

30.44 

Anril  ............. 

dOM 

Miiv             ......... 

4 

11 

23.76 

Juno*   ..   ......... 

2 

11 

sais 

1 

Total 

3 

14 

43 

81 

123 

65 

82 

8 

2 

1 

1 

1 

2&0 

*  June  29, 18.5  peuadB ;  Jaae  30,  20  pounds ;  ocoaaioned  by  break  in  86-iiich  main. 
List  of  appropriations  made  for  the  Washington  Aqueduct,  with  the  date  of  a^tfor  the  mim. 


Date. 


September  30.  1850 

August  31,  1852' 

March  3,  1853 

March  3,  1855 

Aiicust  18.  1856 

March  3,  1857 

Jauol2,  1858 

Juno  25,  1860 

July  4.  1804 

Julv  28.  1866 

December  20.  1866 

March  2,  1867 

July  25,  1808 

March  3,  1809 

Julv  15,  1870' 

March  3,  1871 

June  10,  1872 

January  23,  1873 


Asioant. 


$500 

^000 

100,  000 

250,  000 

250, 000 

1,  000, 000 

800.  000 

500,  000 

150.000 

142,  584 

12,  000 

20, 000 

52, 500 

25, 000 

120, 822 

114, 196 

70,  555 

14,000 


Date. 


March  3  1873» 

June  23,  1874« 

March  8, 1876 

July  31.  1876 

March  3,  1877 

June  20,  1878 

March  3,  18?9» 

June  4.  1880« * 

March  3,  1881 

Julyl,  1882» 

March  3,  1883 

July  6,1884 

February  26,  1885 

July  9,  1888 

March  3,  1887.^ 

Total 


Amoooi 


36.400 
26.003 
22,0<» 
15,000 
15,000 
20,000 
20.0(« 
20,000 
20.000 
20.000 
20.000 
20.000 
20,000 
20,  OM 


3.905^157 


NOTR.— Re^verted  to  the  Treaflary:  '$2.81,  *$46.26,  "$560.87,  «85oenta,  "$1,109.87,  •$381.06,  »$1.354.17; 
total,  $3,455.38.  The  balance,  $3,061,701.62,  being  the  amount  expended  to  June  30,  1888.  Since  1878 
one-half  of  the  amounts  appropriated  have  been  contributed  by  tne  United  Statee  and  the  other  hau 

by  the  District  of  Columbia. 

The  money  statement  for  the  year  ending  June  30, 1888,  is  as  follows: 

July  1, 1887,  amonnt  available |20,000.00 

July  1,  1888,  amount  expended  during  fiscal  year. 19,021.94 

July  1,  1888,  outstanding  liabiUties , 97a  06 

■!.    ■  t  20^  000, 9^ 
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The  amount  required  for  engineeringy  maintienance  and  repairs  of  the 
Washington  Aqueduct,  and  its  appurtenances,  for  the  year  ending  June 
30, 1890,  is  $20,000,  which  sum,  as  shoVrn  by  long  experience,  is  that  re- 
quired for  the  aforesaid  purposes. 


•YY2, 


INCREASING  THE  WATER  SUPPLY  OF  THE  CITY  OF  WASHINGTON,  DIS- 
TRICT OF  COLUMBIA. 

This  work  was  commenced  parsuant  to  an  act  of  Oongress  approved 
July  15, 1882,  and  includes  as  its  salient  features  (1)  raising  the  dam 
in  the  Maryland  channel  at  the  Great  Falls  of  the  Potomac,  to  an 
elevation  of  148  feet  above  mean  high  tide  at  the  Washington  Navy- 
Yard,  and  its  extension  at  that  heigjit  across  Conn's  Island  and  the 
Virginia  channel  of  the  river ;  (2)  extending  the  Washington  Aqueduct 
from  the  distributing  reservoir,  near  Drover's  Best,  to  the  site  selected 
for  the  new  reservoir,  near  Howard  University ;  the  plan  adopted  for 
this  extension  being  a  tunnel  under  pressure  20,696.3  feet  long ;  (3)  con- 
structing at  the  tunnel  outlet  a  reservoir  of  about  300,000,0^  gallons 
capacity ;  (4)  connecting  the  new  reservoir  with  the  existing  system  of 
water-mains  in  the  city  of  Washington  by  a  new  line  of  large  mains. 

Operations  during  the  past  fiscal  year  liave  been  chiefly  on  the  tun- 
nel and  reservoir,  the  dam  having  been  finished  in  August,  1886,  and 
the  new  mains  laid  up  to  the  site  of  the  reservoir  in  1885. 

The  following  is  an  outline  of  the  history  of  operations  during  the 
year,  and  further  details  are  given  in  the  report  of  Lieut.  0.  McD.  Town- 
send,  Gorps  of  Engineers,  submitted  herewith : 

DAM  AT  THE  GREAT  FALLS. 

Operations  on  this  portion  of  the  work  were  completed,  as  before 
stated,  during  the  fiscal  year  ending  June  30, 1887,  but  the  urgent  de- 
ficiency bill  passed  by  Oongress  early  in  the  present  session,  and  ap- 
proved February  1, 1888,  contained  the  following  item  of  appropriation: 

.  To  enable  the  Secretary  of  War  to  pav  to  Chittenden  Brothers,  contractors,  for 
money  expended  in  the  constmotion  of  a  dam  at  the  Great  Falls  of  the  Potomac,  over 
and  above  that  contemplated  in  the  contract  with  said  Chittenden  Brothers,  as 
anoended,  the  sum  of  $15,000,  payable  from  any  nnezpended  balance  of  money  appro- 
piiated  for  the  construction  of  snch  dam. 

In  accordance  with  the  foregoing,  payment  was  duly  made  to  the  said 
Chittenden  Bros,  on  the  11th  of  February,  1888.  This  was  the  only 
expenditure  made  on  account  of  the  appropriation  for  the  dam  during 
the  past  fiscal  year,  leaving  on  hand  June  30,  1888,  a  balance  of 
$4,665.52. 

The  total  amount  appropriated  for  this  part  of  the.work  was  $145,151, 
and  the  expenditures  therefrom  have  been  as  follows : 

Paid  to  contractors  for  contract  work,  as  per  detailed  statement  in  my 

last  annual  report $114,509.02 

Paid  to  contractors,  pnrsnant  to  special  appropriation  of  Febrnary  1, 1888.      15, 000. 00 

Total  paid  to  contractors 129,509.02 

En^ises  of  snryeys,  engineering,  superintendence,  etc 10, 976. 46 

Balance  available 4,665.52 

Total  appropriation 145, 151,  OQ 
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TUimEI,  FOE  AqtTBDUOT  KXTBNSIOB. 

At  the  begiuiiiiig  of  Ui«  fisiail  yew  Ihv  luuiii<l  hud  been  " 
throngli,  C,UO  ffut  hiul  licou  lliicil,  and  opcnitiauu  were  In  | 
nnder  IliKkwith  &  Qnuokoubusb,  cuutractont. 

Work  under  this  conlniut  wns  coiitiuui-d  nuUl  September  30,  I8ST, 
bnt  witb  u  ligUt  force,  uu  uccuuut  of  tliu  small  balaQ<»>  of  money  n- 
luaining  on  baud,  uad  operatioiie  wcru  limited  tu  tcimtuing  and  oul«][- 
iug  the  tunnel  to  the  necessary  lining  section,  and  to  placing  Uie  inft- 
sonry  lining  in  parts  wIhtu  tlio  worst  ehamcter  of  rock  wji»  foanil 
Finally,  the  money  liaving  become  about  esbauslvil.  .iU  H.itk  ..r  .mt;- 
titructiou  was  Buspended  on  tbo  30tb  of  Septeail>.[,        7 
tractors  were  directed  to  clear  tlie«  tunnel  of  all 
order  to  pennit  a  final  measurement  of  the  work  ■ 
the  date  of  HUspenBiou.    This  having  been  acoir  ^ 
waa  mad©  witb  the  contractors,  including  a  paymcut  di   t 
the  amoant  tb;it  hud,  np  to  that  time,  been  withheld  as  ;>.  : . 
rentage.    This  waa  done  pursuant  to  sapplemental  ariii   r 
meut  dated  December  5,  1S87,  which  also  provide<l  for  tb>'  i,,:.  :.,  .„, 
tuunel  during  the  period  of  sUHi>eu8iOQ  of  work,  and  for  (hu  pfeliait^ 
nary  work  of  pumping  the  tunnel  clear  of  water,  as  soon  as  a  uew  ap- 
propriation by  Congress  shonld  make  a  resnmptiouof  aetive  o|ieni(iaoH 
possible.    These  articles  were  as  follows: 


i  Beokwitli  . 

of  Mobswk,  of  th«  aoanty  of  Herkimer,  State  of  New  Vi  urt; 

theae  &rlialC8,  now  beroiu  named,  beiog  in  faitberaDCo  i'  'rv  In 

oertaiu  articles  of  agree  meat  entered  into  b;  the  parties  ■■'>■■  n^  Ua 

cosstmution  of  a  tuimel  for  increasing  the  nater  sapply  <ii  ■•  ua:jiii^i<iit,  Li.i..,<m 
tbeSOth  day  of  October,  188:),  and  to  certain  snppl^entul  utt-wlui  of  ii(pocinsllt 
conoeming  the  same,  »ad  between  the  same  paitiea,  entered  into  on  tbe  Uth  ^jat 
October,  1866. 

Wbereos  b;  reason  of  the  cxhanstion  of  Bppropiiationahcrrl   ''  -  '     '       'i.  cun- 

duct  of  the  woTk  iv  qaeetion,  ib  baa  beoome  necessary  to  ^n 
thereon  under  the  original  and  tnippIemeDl^al  articlos  horeiu' 
the  advantage  of  both  parties  therein  oonuomad  to  make  [ir<>-. 
of  their  matiial  interests  durint;  tbe  period  of  such  enspenN^ 
until  a  farther  appropriation  by  the  Congress  of  the  U.  8.  makrs  u  rp^uHin 
work  poBsiblQ :  Therefore, 

This  agreement  nitnessetb,  that  the  said  MajorG.  J.Lydecker,  Corps  of  1 
(br  and  in  behalf  of  the  United  States  of  America,  and  the  said  Beckwitb 
enbnah,  for  themsotveB,  their  heita,  executors,  and  ndminietrahirB,  have 
agreed  and  by  tJiose  preaenta  do  mntually  oovenout  and  agree,  to  and  witb 
an  fbllowa: 

Firat.  That,  inoonHiderationof  thework  already  done  to  tbe  Batisfaation  i>l 
of  tbe  firatpart,  andof  the  farther  conaideniCion  that  Che  entire  work  IneraleoH 
COD  not  be  completed  ander  any  contract  in  whicll  the  partial  of  the  aeooul  pkrt  ■( 
concerned,  the  party  of  the  firat  part  shall  anrrender  aud  pay  to  tbn  parties 
seeond  part  tbe  anin  of  aeventy-eight  tbousiuid  tno  hundred  and  ecTcnty-ot 
Imb  and  fifty-one  cents  (>78,'27&.51)  snch  sum  being  eigbty-flve  (Ki)  per  o«ut 

jieroeutagB  heroioforo  retained  and  withhold  from  the  parties  of  t*- ■"  - 

a  gnarantee  for  the  faithful  perfonnatice  of  their  work  as  provid 
articlufl  of  acreetoeut. 

Second.  That  the  parties  of  the  secoad  part  may  defer  the  mmoval  of  i 
mbbisb,  and  refaae  material  tnm  the  site  of  the  work  as  pmTidpd  in  tl 
epocificationa  relating  thereto,  until  required  to  do  so  bTthcTTli  if  thi-  r 
after  an  appropriat ion  for  thoreaamption  of  opemtionBahnll  1 
gieaa ;  and  when  snch  removal  shall  nave  been  etTootodto  Ih 
of  the  first  part,  final  payment  of  all  suns  Justly  due  to  thr  ; 
will  ho  completed,  hut  if  each  removal  slialt  not  have  been  <  I1 
dftjB  after  boiog  ordered  the  balance  of  al)  retained  percental'" 


M  provided  in  ll 


SamtSBm 
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tbo  parties  of  tbe  second  part  sball  be  forfeited  to  tbe  United  States ;  provided  tbe 
order  for  sacb  removal  sball  not  be  given  witbin  live  (5)  days  after  tbe  award  of  a 
new  contract  for  continuing  work  on  tbe  tunnel.  And  provided  furtber,  tbat  no  sucb 
order  of  removal  will  be  given  at  tbat  time.  (Ist)  If  the  parties  of  tbe  second  part 
remain  as  contractors  on  tbe  work,  to  complete  it,  or  (2ud)  if  witbin  tbe  five  (5)  days 
aforesaid,  tbey  arrange  witb  tbeir  successors  on  tbe  work  for  tbe  transfer  to  snob 
successors  of  all  responsibility  in  relation  to  sucb  removal,  in  a  manner  and  under 
oonditftons  satisfactory  in  all  respects  to  tbe  party  of  tbe  first  part ;  wbereupon,  in 
either  of  tbese  two  cases,  final  settlement  on  account  of  contracts  now  existing  will 
be  made  in  sucb  manner  as  may  tben  to  be  found  Just  and  proper. 

Tbird.  That  tbe  pumping  machinery  at  Foundry  Branch  and  Rock  Creek  shafts 
shall  be  kept  in  proper  working  order  for  service  at  all  times  by  the  parties  of  tbe 
aeeond  part,  so  that  it  may  be  at  any  time  put  into  active  operation  on  tbe  orders  of 
the  party  of  the  first  part;  and  to  that  end  there  shall  be  in  daily  service  on  tbe  work 
one  competent  engineer  (who  shall  also  be  a  machinist),  whose  duty  it  sball  be  to  care 
for  such  pumping  machinery,  and  who  shall  receive  as  compensation  for  sucb  service 
from  the  par^  of  the  first  part  the' sum  of  sixty  dollars  ($60.00)  for  each  calendar 
month,  to  date  from  the  day  on  which  these  articles  of  agreement  may  go  into  eflfect, 
aa  Jhereinafter  provided. 

-  Fourth.  That  the  party  of  the  first  part  shall,  at  his  option,  put  into  active  service 
the  pumping  machinery  at  both  or  either  of  the  two  shafts  named  in  tbe  foregoing 
paragraph  at  any  time  during  the  suspension  of  workjiereinbefore  referred  to,  paying 
to  the  parties  of  the  second  part  the  sum  of  three  dollars  ($3.00)  for  each  day  of  twenty- 
four  (24)  hours  that  each  set  of  pumping  machinery  shall  be  in  active  use.  It  being 
understood  that  the  party  of  tbe  first  part  shall  control  and  pay  for  all  necessary  op- 
erating expenses  in  connection  witb  such  active  pnmping  operations. 

It  is  understood  and  agreed  that  nothing  herein  contained  shall  be  construed  to  re- 
lease from,  or  add  to,  any  obligation,  liability,  right,  or  duty  devolving  on  either  party 
under  the  oi>erations  of  the  two  several  articles  of  agreement,  to  which  the  foregoing 
are  supplemental. 

It  is  lurther  understood  that  these  supplemental  articles  of  agreement  are  to  be- 
come operative  only  when  approved  by  tbe  Chief  of  Engineers  and  tbe  Secretary  of 
War,  and  if  not  so  approved  to  be  void  and  of  no  efifect  whatever. 

In  witness  whereof  the  undersigned  have  hereunto  placed  their  hands  and  seals  tbe 
date  first  hereinbefore  written. 

G.  J.  Ltdbgker,  [sbal.] 

k  •  Major  of  Engineers^  U.  8,  A. 

BbCKWITH  &,  QUACKENBUSH.      [SEAL.] 

Witnesses: 

Simon  Newton. 
John  M.  Lasket. 

Office  Chief  of  Enoinbers, 

U.  S.  Army, 
December  15,  1887, 

ApproTed. 

Chas.  W,  Raymond, 

J  ding  Chief  of  Engineers. 


[Second  indorsement.] 


Approved. 


War  Department, 

December  19,  18W. 

R.  Macfeely, 
Acting  Secretary  of  War, 


After  the  suspension  of  work  the  tunnel  was  allowed  to  fill  with  water, 
thereby  avoiding  the  expense  of  pnmping  operations  and  providing  a 
moderate  test  of  the  strength  of  lining  already  constructed  in  resisting 
the  outward  pressure  of  water. 

The  act  of  Congress — general  deficiency — approved  March  30,  1888, 
included  the  following  item  of  appropriation : 

To  enable  tbe  Secretary  of  War  to  complete  tbe  work  of  increasing  tbe  water  sap- 
ply  of  tbe  city  of  Wasbin^ou,  under  tbe  act  entitled  ''An  act  to  increase  tbe  wat^er 
sapp]y  of  tbe  city  of  Waebington,  and  for  otber  parposes.^'  approved  July  Ofteeutb, 
eigbteen  bnndrea  and  eighty-two,  namely :  For  M)mpleti6n  of  lining  of  tbe  tnnnel, 
two  hnndred  and  ninety-seyen  tbonsand  seven  bnndred  and  fifty  dollars ;  for  complete 
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ing  Bhafts,  west  connection,  and  for  saperintendence  and  en^neering,  thirty-seven 
thousand  two  hundred  and  tifty  dollars;  and  for  general  contingencies  of  the  work, 
twenty  thousand  dollars ;  in  all,  three  hundred  and  fifty-five  thousand  dollars ;  all  oif 
said  work  to  he  completed  hy  November  first,  eighteen  hundred  and  eighty-eight; 
said  sum  to  be  subject  to  all  the  provisions  and  restrictions  of  the  said  act  of  July 
fifteenth,  eighteen  hundred  and  eighty-two,  and  of  the  act  approved  July  fif^h,  eight- 
een hundred  and  eighty-four,  making  appropriations  for  the  expenses  of  the  govern- 
ment of  the  District  of  Columbia,  as  to  its  api)ortionment  and  settlement  iMitween 
the  United  States  and  the  District  of  Columbia,  and  the  refanding  thereof  Tba 
work  above  provided  for  to  be  done  under  the  contract  heretofore  made,  or  by  a 
reletting,  as  in  the  discretion  of  the  Secretary  of  War  shall  be  most  promotive  of  the 
interest  of  the  Government :  Provided,  That  no  contract  shall  he  made  at  prices  greater 
than  the  prices  allowed  under  contract  under  which  work  has  been  heretofore  done 
on  said  tunnel. 

Immediately  on  the  passage  of  this  act  the  necessary  measures  for 
resuming  operations  at  the  earliest  day  possible  were  inaugurated.  To 
this  end  the  work  of  pumping  out  the  tunnel  was  commenced  at  odc& 
under  the  supplemental  articles  of  agreement  hereinbefore  quoted,  and 
additional  articles  were  entered  anto  with  the  same  contractors,  for  com- 
pleting the  work  of  lining.  One  of  the  most  urgent  reasons,  if  not 
indeed  the  controlling  one*  for  continuing  the  same  contractors  on  the 
work,  was  a  proviso  in  the  act  of  appropriation,  which  required  the 
completion  of  the  work  by  November  1, 1888.  It  wais  clearly  impossible 
to  comply  with  this  requirement,  but  quite  evident  that  the  nearest  ap- 
proach thereto  would  be  by  avoiding  the  long  delay  that  would  neces- 
sarily follow  advertisement  for  new  bids,  a  reletting  of  the  work,  and 
the  establishment  thereon  of  new  contractors  and  a  new  working  plant 

These  articles  of  agreement  are  as  follows : 

Supplemental  articles  of  agreement  entered  this  8th  day  of  May,  eighteen  hundred 
and  eighty-eight  (1888),  between  Major  G.  J.  Lydecker,  Corps  of  Engineers,  U.  8. 
Army,  of  the  tirst  part,  and  Clinton  Beckwith  and  John  V.  Quackenbush,  partners, 
doing  business  under  the  firm  name  of  Beckwith  &,  Qaackenbush,  of  Mohawk,  of 
the  county  of  Herkimer,  State  of  New*  York,  of  the  second  part;  these  articles, 
now  herein  named,  being  in  furtherance  of  and  supplementary  to  certain  articles 
of  agreement  entered  into  by  the  parties  aforesaid,  relating  to  tne  construction  of  » 
tunnel  for  increasing  the  water  supply  of  Washington,  D.  C.,  on  the  29th  day  of  Oe- 
tober,  18^3,  and  to  certain  supplemental  articles  of  agreement  concerning  the  same, 
and  between  the  same  parties,  entered  into  on  the  18th  day  of  October,  1(^86,  and  on 
the  5th  day  of  December,  1887. 

Whereas  the  urgent  deficiency  act  of  Congress  approved  March  30th,  1888,  appro- 
priates the  sum  oi  J^355,000  for  completing  the  Washington  Aqueduct  Tunnel,  hereto- 
fore in  process  of  construction  under  the  contract  and  supplemental  articles  of  agree- 
ment above  named  ;  and  whereas  said  act  provides :  1st.  That  all  the  work  shall  be 
completed  by  November  Ist,  1888 ;  2d.  That  it  may  be  done  nnder  the  contract  here- 
tofore made  or  by  a  reletting,  as  in  the  discretion  of  the  Secretary  of  War  shall  be 
most  promotive  of  the  interest  of  the  Government ;  and,  3d.  That*  no  contract  shall 
be  made  at  prices  greater  than  the  prices  allowed  under  contract  nnder  which  work 
has  been  heretofore  done  at  the  tunnel.  And  whereas  the  Secretary  of  War  has  de- 
termined that  it  will  be  most  promotive  of  the  interest  of  the  United  States  to  com- 
plete the  said  tunnel  work  under  the  contract  and  articles  supplemental  thereto  heie- 
inbofore  referred  to  ;  provided  the  parties  thereto  subscribe  to  the  conditions  here- 
inafter named  :    Therefore, 

This  agreement  witnesseth  that  the  said  Major  G.  J.  Lydecker,  Corps  of  Engineers, 
for  and  in  behalf  of  the  United  States  of  America,  and  the  said  Beckwith  Sl  Quacken- 
bush, for  themselves,  their  heirs,  executors,  and  administrators,  have  mntnally 
agreed,  and  by  these  i)resenta  do  mutually  covenant  and  agree,  to  and  with  each  other 
as  follows : 

First. — That  the  parties  of  the  second  part  shall  continue  to  completion,  so  far  w 
the  uioucy  already  appropriated  shall  sutlice,  the  work  on  the  tunnel  aforesaid.  I' 
l)eing  expressly  understood  that  the  parties  of  the  second  part  will  use  all  means  i^ 
their  power  to  complete  the  work  by  the  1st  day  of  November,  1888,  and  that  all  in- 
structions from  the  party  of  the  fust  part,  concerning  the  steps  to  be  t-aken  to  secure 
corai)letiou  on  said  date,  shall  be  promptly  obeyed  and  rigidly  adhered  to.  It  i« 
understood  that  the  tunnel  lining  to  be  done  under  these  supplemental  articles  of 
agreement  will  include  three  c'asses,  viz  :  Ist.  Brick  arch,  side-wall,  and  invert,  sac* 
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as  has  heretofore  been  applied  to  the  work,  sabst-antially  as  shoVn  on  tracing  hereto 
attached,  in  section  marked  ''A."  2d.  Rnbble  masonry  side* walls,  and  two-rinfi^  brick 
arch,  substantially  as  shown  on  tracing  hereto  attached,  in  section  marked  ^'  B."  3d. 
Rnbole  masonry  side-walls,  and  three-rinff  brick  arch,  substantially  as  shown  on 
tracing  hereto  attached,  in  section  marked '*  C'  The  backing  in  all  cases  to  be  of 
rabble  masonry  snch  as  called  for  in  previous  article  of  agreement.  The  rubble 
masonry  side- walls  contemplated  herein  will  be  not  less  than  eighteen  (18)  inches  in 
thickness,  and  constructed  throughout  in  accordance  with  the  following : 

8pecifioation8  far  rubble  side-waUe, — The  rubble  side- walls  provided  for  in  these  arti- 
cles wUl  be  constructed  of  clean,  sound,  and  durable  stone,  selected  for  the  purpose. 
They  must  be  carefully  laid  in  cement  mortar,  in  such  manner  as  to  fit  approximately, 
being  roughly-shaped  with  the  hammer  if  necessary  to  make  such  tit.  Mortar  must' 
be  freely  used,  so  as  to  solidly  fill  all  spaces  between  stones  and  to  bulge  out  beyond 
the  face  Joints  when  the  stone  is  placed  in  position,  the  object  bein^  to  make  the  wall 
as  nearly  water-tight  as  ]^ssible.  The  face  of  the  wall  must  be  laid  true  to  the  lines 
eiven,  and  so  that  projections  shall  not  extend  more  than  one  and  one-half  (1^)  inches 
beyond  the  designated  plane  of  the  face.  The  facing  Joints  diall  be  neatly  outlined 
and  finished,  ana  the  top  of  tha  wall  shall  be  truly  leveled  to  the  spring  of  the  brick 
arch.  ' 

It  is  further  agreed  that  payment  for  the  aforesaid  work  of  lining  shall  be  as  fol- 
lows :  For  full  lining  of  1st  class,  forty  dollars  ($40)  per  linear  foot  of  tunnel  so  lined ; 
for  lining  of  2d  class,  twenty- four  dollars  and  fifty  cents  ($24.50)  per  linear  foot  of 
tunnel  so  lined ;  for  lining  of  3d  class,  twenty-eight  dollars  and  fifty  cents  ($28.50) 
per  linear  foot  of  tunnel  so  lined.  The  prices  aforesaid  being  no  greater  than  those 
allowed  under  the  contract  under  which  work  has  heretofore  been  done  on  the  tunnel, 
and  such  as  will  insure  the  completion  of  the  work  within  the  limits  of  the  sum  ap- 
propriiited  therefor.  It  is  expressly  understood  that  the  prices  paid  as  above  include 
compensation  for  all  work  and  material  necessary  for  the  solid  lining  of  the  tunnel 
in  the  several  classes,  as  well  as  the  work  of  enlarging  the  tunnel  from  the  normal 
oross-section  to  that  required  for  placing  the  designated  lining. 

It  is  further  stipulated  and  agreed  that  all  brick- work  in  the  lining  of  the  tunnel 
shall  be  done  by  expert  brick  masons,  and  that  the  stone- work  of  said  lining  shall  be 
done  by  expert  stone  masons. 

In  consideration  of  the  first  proviso  of  the  urgent  deficiency  act  hereinbefore  named, 
it  is  also  understood  and  agreed  that  if  work  on  the  tunnel  is  not  completed  by  the 
1st  day  of  November,  1868,  the  parties  of  the  second  part  may,  at  their  option,  con- 
tinue to  prosecute  the  work  within  the  limits  provided  for  by  the  appropriation  of 
$355,000  made  by  Congress  in  the  act  herein  named,  but  no  payment  for  such  work 
done,  or  material  fumisned,  after  said  date,  shall  be  made  until  Congress  shall  have 
extended  the  time  for  the  completion  of  the  work,  unless  the  Secretary  of  War  shall 
then  determine  that  the  time  for  completion  under  these  articles  of  agreement  may 
be  extended,  and  shall  thereupon  expressly  authorize  payment  to  be  made,  in  the 
usual  manner,  for  the  work  done  during  the  period  of  extension. 

It  is  further  understood  and  agreed  that  nothing  herein  contained  shall  be  construed 
to  release  from,  or  add  to,  any  obugation,  liability,  right,  or  duty,  involved  in  the  origi- 
nal contract  of  October  29th,  1883,  or  any  article  of  agreement  supplemental  thereto,  so . 
far  as  concerns  the  parties  in  interest,  except  as  specifically  provided  in  these  final 
supplemental  articles  now  signed  ana  dated  this  8th  day  of  May,  1888,  which  said 
final  articles  are  to  become  operative  only  when  approved  by  the  Chief  of  Engineers, 
U.  S.  Army,  and  the  Secretaiy  of  War. 

In  witness  whereof  the  nnaersigned  have  herecinto  placed  their  hands  and  seals 
the  date  fiist  hereinbefore  written.  * 

G.  J.  Lydecker,  [seal.] 

Major  of  EngineerBj  U,  S.  A, 
Bbckwith  Sl  Quackbnbush.    [sea^.] 

Witnesses : 
Simon  Newton, 
John  M.  Lahket. 

Approved  May  9, 1888.  J.  C.  Duane, 

Brig,  Gen,,  Chief  of  Engineers, 

.  fFiivtindonenisiit.] 

Wab  Depabticent,  May  10,  1888. 
Approved. 

William  C.  Endicott, 

Secretary  of  War, 

It  will  be  observed  that  the  above  articles  provide  for  three  classes 
of  lining:  (1)  <' Brick  arch,  side- wall,  and  invert,.such  as  has  heretofore 
been  applied  to  the  work  ^ "  this  will  cost  (40  per  linear  foot,  and  was 
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(lesij;ii'''i  t"  l>'*  'iw'l  i»  wl>'  iiUiiit  .'J25  ft-cl  nf  tin-  i. 

ing  to  liL«  lirK'tl.     (2)  "  Knblilr  ^itle-unlls.aiKl  ticti  i 

ing$^i.50 per liiioar foot, nri<l  iktsi^nt'iirortttHiul  II. 

blu  niafiuury  »iiie-wull8,  luid  Ihrcc-ritig  brick  arch,"  i^-^,,.„  ^... 

liiiear  fixJt,  iiiid  <lesigiiecl  for  a  fuw  short  aecUuiia  o{  tujuiel,  aggrtq 

ill  lonjitli  about  1150  feet.  ^ 

Th(»  ttiiinel,  baving  been  cIcartHl  of  water,  showed  th.iT  nn  damn] 
bcftii  <}one  by  allowing  it  to  fill}  the  working  pUnr 
tbk<  work  of  iilai-iugliniDg  waa  nuiiimeil  to  the  Iah: 
o[ierHtiuiis  to  that  end  are  now  in  progresB  in  all  m 
Thfi  totui  length  of  tunnel  lined  during  the  year  w  j. 
feet,  but  of  this  l,lse  were  placed  dnringMie  iia3t  iin.titb  [.Um^-. 
The  total  length  liued  to  Jnne  30,  ISSS,  in  U\imi  faet,  and  tbei 
remained  10,630.8  feet  to  be  lined. 

The  e.ontractors  have  as  yet  by  no  luonns  made  Btich  urrangenii 
are  retjuistato  finish  the  entire  work  ut  thooitrlieHt  possible  <L 
sjiite  of  i-epeated  directions  from  this  office  tiaving  that  object  in 
e«pe(^ially  has  progress  in  the  hea«liDg  east  from  Pouudry  IJranch 
ingHliaft  been  unsatisfactory,  less  lining  having  been  pia<!e<i  i 
seotion  than  in  any  other,  whereaa  the  greatest  diistanee  to  Iw  If 
in  that  one.  It  is  hoped  and  bebved,  however,  that  the  contracts 
Boon  see  the  necessity  of  changing  their  courao  in  thin  respect,  hu 
ply  with  the  directions  given  for  their  guidanw,  and  thereby  av( 
stipniaied  penalty  of  persistent  refusal  to  comply  with  the  n?quin 
of  their  contracts 

The  total  estimate  of  work  done  by  the  oontxnctora  on  the 
to  Jnne  30, 1888,  is  as  follows: 

TC.iei  cubic  yitnlH  oxcftvatjon  in  tnnnnt,  at  |3 

!iS,H8.7S  cubio  yards  Dactb  excavntion  iDah&flB,»t96...... 

S,G7(!  oubio  yards  rock  excavation  id  idiftfts,  at  flO 

10J*aluubiB  yards  brick  masonry  in  tuonel,  at  914 ..., ., 

U,^iSI  ualiio  vards  concrete  masoni^  ia  tonnel,  at  ^  .  — 

4,V3C.73cnblc  yards  dry-stono  packing  in  tonnel,  at  IS.50 . ..  .... 

3kt  oubio  yards  brick  masonry  in  sliaftB,  at  (18 ........ 

600  Gubio  yards  oonarete  masonry  in  staafCa,  at  K 

930oubia  ynrda  dry-atons  paokii^  Inehafte,  at  f2.B0 .................... 

Hi  linear  feet  air-ahafta  comjiteto,  at  flO ..,,,., 

637.78  dubin  fart's  extra  escavatiou,  at  jl.fiO 

16.036  cobio  yards  nibble  masonry  lu  timnDl,  at  14.75..... 

I,2a6  linear  feet  tnnnel  lining.  SMoud  clasa,  at  ts^-SO.  -. ... 

Total  for  contract  wort ..,.,,, ....... , 

Payment  on  account  of  the  above  has  been  made 
follows: 

On  monthly  eatimates ^ 

85  per  oonl.  of  retained  percentaices  on  work  dono  prior  to  8ept«inb«r  30, 

Balance  ilneon  contiaot  work ,„, 


The  cost  of  work  done  daring  the  paet  year,  indnded  tn  above 
nient,  was  $124,417.70. 

In  addition  to  the  above  total,  there  have  been  expended  fl 
duct  extension  the  following  sums : 

For  west  connecting  condnit  <1886) 

For  pumping  dnring  HGBpenBion  of  operations  in  IfflG 

For  [itunping  under  supplemental  articles  dated  December  5,  1687  ........ 

For  engineering,  saperintendence,  and  contingenciefii,  inolndtag  eoat  of  fnr 

limmaijrBarvc^  and  sxaminaUons  (1683-1^) 


■    ■    v^--t  ^ 
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This,  added  to  the  total  cost  of  work  done  under  contract  ($952,602.97), 
makes  the  grand  total  of  expenditares  np  to  June  30, 1S88,  including 
outstanding  liabilities  and  retained  percentages,  $1,011,873.36. 

The  appropriations  have  been  as  follows : 

Act  approved  July  15, 1882 $599,534.55 

Act  approved  March  26, 1886  (pumping) 5,000.00 

Aolapproved  Aago8t4, 1886 395,000.00 

Act  approved  March  30,  1888 355,000.00 

Total 1,354,534.55 

Deducting  therefrom  the  total  expenditures  and  liabilities  for  work 
already  done  to  June  30, 1888,  $1,011,873.36,  the  balance  available  at  that 
date  was  $342,661.19,  the  expenditure  of  the  greater  part  of  which  is  pro- 
vided for  by  existing  contracts.  As  nearly  as  can  now  be  determined 
tkiB  sum  will  suffice  for  the  completion  of  the  work,  in  all  its  essential 
features,  wherefore  no  estimate  for  any  additional  appropriation  is  sub- 
mitted at  this  time. 

NEW  BESBRYOIB. 

The  contract  with  Malouey  &  Gleason  for  the  completion  of  this  part 
of  the  work  expired  June  30, 1887,  at  which  time  there  remained  about 
50,000  cubic  yturds  of  excavation  and  12,000  square  yards  of  slope  pav- 
ing, together  with  a  small  amount  of  sodding,  to  be  done,  in  order  to 
complete  so  much  of  the  reservoir  as  it  was  proposed  to  do  under  the 
contracts  mentioned  above..  Accordingly,  it  was  determined  to  make  a 
further  extension  of  time,  and  this  was  done  subject  to  the  condition 
that  the  contractors  should  forfeit  to  the  United  States  the  sum  of  $300 
for  each  calendar  month  during  the  period  of  suspension,  pursuant  to 
the  following  supplemental  articles  of  agreement : 

Soppleinental  articles  of  agreement  entered  into  this  20th  day  of  July,  eighteen  hnn- 
ondd  and  eighty-seyen  (1887),  between  Major  G.  J.  Ly decker,  Corps  of  Engineers, 
U.  8.  Army,  of  the  first  party  and  Patrick  Maloney  and  Andrew  GleasoD,  partners, 
doing  bnsiDess  under  the  firm  name  of  Maloney  &  Gleason,  of  Washington,  of  the 
District  of  Colombia,  of  the  second  part: 

Whereas,  on  the  30th  day  of  October,  1883,  the  parties  above  named  entered  into  a 
contract  for  the  constmction  of  a  reservoir  for  increasing  the  water  supply  of  Wash- 
ington, D.  C,  whereby  it  was  provided  that  the  work  should  be  completed  by  or  be- 
fore the  3rith  day  of  June,  1885. 

Aii4  whereas  the  time  for  completing  the  aforesaid  work  has,  by  successive  exten- 
sions, been  prolonged  to  June  30, 1887 — ^at  which  date  the  same  was  still  onfinished — 
and  the  parties  ofthe  second  part  had  miade  application  for  additional  time  in  which 
to  complete  the  work  aforesaid ; 

Therefore  this  agreement  witnesseth  that  the  said  Msgor  G.  J.  Lydecker,  Corps  of 
Engineers,  for  and  in  behalf  of  the  United  States  of  America,  and  the  said  Malouf^y 
A  Gleason,  for  themselves,  their  heirs^  executors,  and  administrators,  have  mutually 
agreed,  and  by  these  presents  do  mutually  covenant  and  agree,  to  and  with  each  other, 
as  fi>)lows : 

liiat  in  consideration  of  a  further  extension  of  time,  whereby  the  party  of  the  second 
part  may  be  allowed  the  additional  period  of  four  (4)  calendar  months  (viz,  fi*om  June 
30, 1887,  to  October  31,  1887)  within  which  to  complete  so  much  of  the  work  on  the 
reservoir  aforesaid  as  shall  be  required  of  said  partv  of  the  second  part  by  the  party 
of  the  first  part,  the  party  of  the  second  part  shall  forfeit  to  the  United  States  the 
aura  of  three  hnndrea  dollars  (|300.00)  per  month  during  each  month  of  such  period 
of  extension  in  order  to  make  good,  in  part,  the  additional  cost  of  supervision  and  in- 
spection to  which  the  United  States  will  be  subjected  by  reason  of  such  extension ; 
and  the  said  sum  of  $300.00  shall  be  deducted  monthly  from  the  amounts  found  due 
to  the  parties  of  the  second  part,  for  each  calendar  month,  or  part  thereof^  during 
which  operations,  under  the  original  contract  hereinbefore  referred  to,  dated  October 
30, 1883,  and  under  these  supplemental  articles  of  agreement,  shall  be  con  tinned. 

It  is  fiirther  understood  and  agreed  that  all  provisions  of  the  original  contract 
aforesaid,  not  inconsistent  with^tnese  sapplemental  articles  of  agreement,  shall  re- 
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main  orriiU  fi>rcc  anil  tiffcct,  nod  thai  nothing  bnrelD  ooaUiiMidariniiilM  fJiAll  hi 
Ibo  United  Smirs  to  nltowiiig  tbn  ponlra  orthn  mooimI  mn  anf  MliiUlnDAl  UaM 
which  to  complnto  all  the  work  roqaicnd  of  Ibeia  uodei  tli«  iwid  unglBal  -     ~- 

In  witness  whereof  the  nndcniigDed  havohen^onto  plftM*]  theirbiui(hi«i 
lUte  first  hereinbefoiv  nritl«a. 

Q.  J.  Lydkckkk.  [sbu.] 

H*U>NXY  &  OUUKIX.     C^K*!-] 

OmcB  Chiev  (>v  EnaiKKKBiL 

ir.  8.  JuMM-r. 
Jul)  06,  l(«. 
Ibw|>ertriilly  STibnilttCMl  to  th^  SecratMy  of  War,  with  ncominomlKLjoo  far 


War  DxPAtCTJUMT,  Jsly  S9,  189. 
Approved :    By  order  of  the  Secretary  of  War. 

gAM'l.   n..r,r.v>v 

Work  was  coDtiDaed  aatil  October  31, 1887,  when  t)i 
btivtii^  been  accomplished,  operations  uDder  coDtraci 
GI«a80D  were  closed,  and  after  considerable  expendilur'.' 

veys  and  recompatatioDs  for  tinal  Bettlement,  payment  waa  muiii; 

lU,  1888.  This  settlement  was  not  satisfactory  to  tlie  contractor*,  ui 
they  have  since  that  time  preseut<!d  claims  for  additional  comiwusatii: 
tb«  consideration  of  which  is  now  pending. 

The  total  estimate  for  work  done  by  the  contractors  ou  the  reservi. 
to  the  date  of  stopping  work,  and  which  was  the  basis  of  (wttlement  wi 
them,  was  as  follows : 


DdtIiu 


kiWVMIini.  catdoyud*.. 

PndJUng,  eabio  jardi 

BoddlDg,  iqouvTuds  ... 


Irvine,  »qimre  v»r 
Copine.  Uoeu'raM. 


■t  of  RtparrUloD  Mid  Inapealioo,  *■  gm 


&S. 


Of  the  above  total  $21,678.36  U  for  work  done  ilnriug  the  past  ... 
year.  In  addition,  there  has  been  exi>ended  for  Rtone,  trap-rock,  an 
brick  famished  lo  contractors  $^3,032.90,  and  fur  surveys,  ungineenfij 
contingencies,  etc.,  since  the  beginning,  the  sum  of  $6i,^i,(S3.  ~ '"~ 
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the  total  expeDditnreA  to  June  30, 1888,  (504,929.88.    The  appropria- 
tions have  been  as  follows : 

Act  approved  Jaly  15,1882 $431,273.75 

Act  approved  Angnst  4, 1886.., 160,000.00 

Total 591,273.75 

Dedacted  therefrom  the  total  of  expendi tares  ($504,929.88),  the  balance 
available  tor  completing  the  work  at  the  close  of  the  fiscal  year  was..      86, 343. 87 

In  order  to  complete  this  part  of  the  work  to  the  extent  necessary  for 
service  in  connection  with  the  increased  water  supply,  a  gate-house 
(combining  influent  and  effluent)  is  to  be  built,  the  side  slopes  of  reser- 
voir in  vicinity  of  gate-house  graded  and  paved,  and  the  circulating 
conduits  built.  The  balance  of  appropriatiou  in  hand  will  probably  be 
sufficient  for  the  work  above  indicated.  After  that  is  done,  requisite 
means  for  fencing  and  for  properly  finishing  the  grounds  about  the 
reservoir  should  be  provided,  but  it  is  not  deemed  expedient  to  submit 
any  estimate  therefor  at  this  time. 

LAND. 

The  only  payment  for  land  during  the  year  was  that  of  May  26,  to 
Martha  J.  Coston,  for  (77.50,  on  account  of  land  to  extend  aqueduct. 
All  previous  payments  are  given  in  the  Annual  Beports  of  the  Chief  of 
Engineers  for  1885, 1880,  and  1887.  Of  the  sum  originally  appropriated 
^45,000),  to  pay  for  land  and  water  rights  at  the  Great  Falls,  only- 
til  7.96  has  been  expended,  as  stated  in  previous  reports,  no  expendi- 
ture having  been  made  therefrom  during  the  past  year.  The  settle- 
ment of  questions  concerning  these  matters  is  still  pending  in  court,  in 
charge  of  the  Attorney-General. 

The  total  expenditures  made  from  this  office  on  account  of  land  con- 
demnation up  to  June  30, 1888,  is  as  follows: 

Tor  "  land  to  extend  aqnednct'' 126,439.51 

For  "land  for  reservoir" 209,435.72 

For  **  water  rights  and  land  to  extend  dam  at  Great  Falls  " 117. 96 

The  balances  of  appropriations  available  for  the  above-named  pur- 
poses, June  30, 1888,  were  as  follows  : 

For  "land  to  extend  aqneduct" $24,930.49 

For  "land  for  reservoir" 814.28 

For  "  water  rights  and  land  to  extend  dam  at  Great  Falls  " 44, 882. 04 

MAIN  CONNECTIONS. 

No  work  has  been  done  on  the  main  connections  during  the  year. 
In  July  a  small  ibrce  was  employed  to  remove  the  75-inch  pipe,  which 
had  been  left  on  the  grounds  of  the  Howard  University,  to  the  site  of 
the  new  reservoir,  at  an  expense  of  $19.40;  the  only  disbursement  dur- 
ing the  year. 

The  total  expended  on  account  of  main  connections  to  June  30, 18S8, 
were  as  follows: 

For  water- wipe,  valves,  and  special  castings $122,029.78 

For  pay-rolls  for  lahor,  superintendence,  etc 25, 641. 42 

For  materials,  tools,  sapplies,  etc 11,800.49 

Forhanling  pipe  from  depots,  etc 3,939.13 

Total 163,410.82 

The  original  appropriation  was  $165,400,  and  the  balance  now  avail- 
able is  $1,989.18,  which  will  probably  suffice  to  complete  this  part  of 
the  work  by  making  proper  connection  with  the  gate-house  when  built. 
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The  following  is  an  abstract  of  contracts  for  increasing  the  water 
supply  of  Washington,  D.  C,  in  force  daring  the  fiscal  year  ending 
Jane  30, 1888 : 

For  timiiel.— Beck  with  &,  Qaackenboah,  of  Mohawk,  N.  Y.,  ooDtraetora;  date  of 
contract,  October  29, 1883 ;  dates  of  sapplemental  contracts,  October  18, 1886,  Deoan- 
ber  5,  1887,  and  May  8,  1888.  The  specified  time  for  completing  work  under  these 
several  contracts  is  NoTcmber  1, 1888,  bat  it  is  not  deemed  possible  to  do  so  witMn 
that  limit  of  time. 

For  reservoir, — Maloney  &,  Gleason^  of  Washuicton,  D.  C,  oontractois ;  date  of  orig- 
inal contract,  October  30,  1883 ;  expired  June  ^,  1887,  and  extended  under  supple- 
mental articles  of  agreement  dated  July  90, 1887,  to  October  31,  1887. 

The  following  is  a  money  statement  for  the  iSscal  year  ending  Jooe 
30,1888: 


Title  of  approprlstJaiu 


Land  to  extend  aqaedact 

Extension  of  aqaedact 

Main  connections 

Land  for  rcaei  voir 

Con»tmcting  reservoir  and  gate- 
bouse  

Water  ric^te  and  land  to  extend 
dam  at  Great  Falls 

Completion  and  extension  of  dam 
at  Great  Falls 

Aggregate ••.. 


Amonnt 
unexpended 
July  1,1887. 


$25,007.09 
5*35S,00e.00> 
{   241.777.24j 
2,008.58 
814.28 

15«,e4(LS9 

44,882.04 

19,666.52 


848,802.24 


Expended 
dannfi;  the 


$77.50 

atO,»7.97 

18.40 

73,802.72 

i5,ooaoo 

2M.  007.60 


Amonnt 

nnexpended 

Jane  30, 1888. 


$24. 98a  40 

386.589.27 

1.980.18 
814.28 

86,343.87 

44,882.04 

4,665.52 


550,194.66 


OntBteadiBS 

liabilities,  in- 
cluding re- 
tained per* 
eentagiea. 


$43,00&08 


43,00&08 


available 

June  30, 

1888. 


$24,930.49 
342,661.19 

1,  sea  18 


814.28 

86,31187 

44,885.01 

4.683.SS 


506,2»5r 


*  Appropriated  by  act  of  ICaroh  80, 1888. 

The  above  statement  has  reference  only  to  disbnisenients  made  from  this  office;  in 
addition,  tbe  sum  of  f 611.24  was  disborsed  directly  from  the  United  States  Tresraiy 
Department  for  advertising,  bat  I  haTO  not  been  advised  as  to  what  specific  item  of 
appropriation  sach  expenditure  was  charged.  It  related  to  the  acquisition  of  land 
and  water  rights,  and  is  supposed  to  have  been  charged  accordingly.  Deducting  this 
amount  ($611.24)  from  the  total  available  Jane  30, 18^  ($506,280.87),  leaves  |505>675.33; 
of  this  amount  an  expenditure  of  the  greater  part  of  the  balance  applicable  to  the 
extension  of  the  aqueduct  ($342,661.19)  is  contemplated  under  existing  contracts. 
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Office  of  the  Washington  Aqueduct, 

WashvugUmy  2>.  C,  July  7, 1886. 

Major  :  I  have  the  honor  to  submit  the  following  report  of  the^operations  for  "  in- 
creasinjx  the  water  supply  of  the  city  of  Washington,  D.  C,"  daring  the  fiscal  yetf 
ending  June  30,  1888. 

The  project  adopted  in  1882  for  increasing  the  water  supply  of  the  city  of  WssWng- 
ton  consisted  in  completing  the  dam  across  the  Marylana  Channel  and  the  Potomac 
River  at  Great  Falls,  building  a  dam  across  Conn's  Island  and  the  Virginia  Channel, 
extending  the  conduit  from  the  distributing  reservoir  to  a  ravine  south  of  the  Sol- 
di ors'  Home  by  means  of  a  tunnel,  building  in  this  ravine  a  reservoir  of  300,000,000 
^i^allons  capacity,  and  connecting  it  with  the  distributing-pipes  of  tbe  city  by  largo 
iron  water-mains. 

At  t  be  close  of  the  last  fiscal  year  the  dam  at  Great  iFalls  had  been  completed ;  the 
water-mains  had  been  laid,  with  the  exception  of  a  few  lengths  at  the  new  gate- 
house ;  and  the  tunnel  had  been  **  holed,"  and  6,110.5  linear  feet  had  been  lined  with 
brick  and  rubble  masonry.  To  complete  the  reservoir  so  that  water  could  be  intro- 
duced required  about  50,000  cubic  yards  of  excavation,  12,000  square  yards  of  paving, 
the  construction  of  a  gate-house  over  the  eastern  shaft  of  the  tunnel,  and  the  bailding 
of  a  conduit  from  the  gate-house  to  cause  a  circulation  of  water  in  the  reservoir.  A 
description  of  the  work  done  will  be  found  fully  explained  in  preceding  reports. 


■urn-***' 
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ring  the  fisoal  year  ending  Jane  30, 1888,  the  excsFaiion  and  p«Ting  of  tiie 
rbae  been  comiileced,  except  in  the  nte-honee  reoeea,  and  no  work  can  there  be 
rtaken  nntil  lining  in  the-neading  Irom  the  east  shaft  of  the  tnnnel  has  been 
leted  and  the  cages  employed  in  hoisting  material  have  been  remoTed. 
>  work  of  lining  the  tnnnel  was  continned  with  a  small  force  nntil  September 
hen  operations  were  suspended  on  aocoont  of  a  lack  of  fiinds.  As  the  worst 
dncoontered  had  been  lined,  the  tnnnel  was  allowed  to  iill  with  water,  not  only 
motives  of  oconomy,  bat  also  to  test  the  strength  of  the  lioing  already  con- 
bed.  In  the  general  defioieno]^  bill  approved  mmXi  30,  188S,  Congress  appro- 
od  1355,000  to  complete  the  lining  of  the  tnnnel^  etc,  with  the  proviso  that  the 
shonld  be  finished  November  1, 1888.  The  water  was  then  pnmped  oat  and  work 
resamed,  bat  it  was  not  nntil  the  end  of  May  that  the  bnilding  of  the  masoory 
coald  be  actively  commenced. 

ring  the  year  3,9d9  5  linear  feet  of  the  tnnnel  weie  lined  with  brick  and  rabble 
ary,  of  which  nearly  one-third  (1,1 86  ftet}  were  oonstmeted  daring  the  month  of 
.  The  total  length  of  the  tnnnel  lined  is  10,009.5  feet.  TUtoe  remains  to  be 
10,626.8  feet. 

0  following  table  shows  the  location  of  the  varioos  lined  sections  of  the  tnnnel, 
ambers  ander  the  heading  " Class  of  lining''  rderring  to  the  cross-sections  sab- 
id  herewith : 


Shslt 


ilsln. 


Hesding. 


Wflsl 


West, 


Creek. 


t,m.i 


i^ait 


HMS 


Clsas 
of 

UbiiBg. 


dry  Bnach. 


rotsl 


West 


BMt.. 

West. 


SMt. 


1,124.5 


IL89B 


2,87&7 
2,208 


201  MLS 


1 
1 
2 
1 

2 
1 
2 


3 
4 
2 


1 

2 
1 

2 
1 

2 


4 

4 
2 


4 
B 
2 
3 


4 
3 
2 
3 

2 


2 
1 
2 


SectioM. 


318-74f 

102S.1145 
1145-.1197 
119M47S 
147S-ltl2 
1912-0317.1 


22»4«0 
290B-3a4« 


T7. 
iOS.743 
743-7S5 

7W-815 
t15^8S7 


1304-1444 

17iV18rjO 
1350^124.5 


104-r»« 

l«84.7-2'j:<9.3 

2239. 3-'r>74. 8 

3153-2263.5 

87».«-l(;%5 
lOHS-llW.S 

llfl7.«-i:{?i».s 

17«).  5-2208 


0-i  8 
».  8-ryj  7 
5S.  7-JUJi 


feet. 


428 

78.2 
120 

52 
278 
437 
1.40611 


^798. 3 
159 
838 
380 


Nafeei 
to  bo 


M«8 
588.8 

77 

23 

40 

9t 
1.1115 


1.084.8 

140 

07 

1.2715 


518.8 


2,180 


77.4 


1.813 


l..'»11.5  ; 
ISi  I 
5>4.fl 

210. 5     2.  25^7.  4 


1,  254. 8 
2ryj      !  2.e(».7 
205.4  t 


112.0 

i:rj 

427.5 


1,330  5 


877.5 

0.8 

48.0 

IW.  ;j 


20y.O 


10.  0<>{»,  5    10,020.8 


Tii^r^  seen  from  the  above  method  of  liniug  the  tui.uol   has  1>ecri  fnalirrially 
ified  from  tmie  to  time.    The  leasoos  for  the  clbaoge  from  dryHtono  packing  to 
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a  filling  of  rabble  masonry  have  been  fally  explained  in  preceding  reports.  In  the 
sections  in  which  the  invert  is  omitted  there  is  no  danger  of  the  rock  decomposiDg 
to  an  extent  sufficient  to  endanger  the  stability  of  the  side-walls,  and  the  duty  of  the 
lining  is  merely  to  hold  the  rock  in  place.  Section  4  is  employed  in  rock  considered 
solid  enough  to  resist  the  pressure  of  water,  and  is  introduced  as  a  precautionary 
measure  to  prevent  any  possibility  of  the  roof  caving  in. 

If  the  tunnel  could  readily  be  emptied  from  time  to  time,  it  might  have  been  ad- 
visable to  have  left  these  sections  nnlined,  but  the  time  necessary  to  pnmp  out  the 
'  water  and  make  any  repairs  will  be  so  long,  and  the  discomfort  to  the  citizens  of  Wa^- 
ington  during  that  interval  so  great,  that  a  reasonable  expenditure  should  be  made 
to  reduce  the  chances  of  accident  to  a  minimum.  In  this  connection  the  record  of 
the  pumping  out  of  the  tunnel  when  work  was  resnmed  is  submitted.  The  pomps 
employed  were  four  Kuowles's  mining  pumps,  cylinders  10  inches  and  G  inches,  length 
of  stroke,  12  inches,  and  one  Cameron  pnmp  of  corresponding  size. 

Pumping  commenced  at  Rock  Creek  shaft  with  two  pumps,  March  2G. 

At  the  east  shaft -with  one  pump,  March  2d. 

At  Fouudry  Branch  shaft  with  one  pump,  March  29. 

At  Champlain  avenue  shaft  with  one  pump,  April  6. 

Foundry  Branch  shaft  was  cleared  of  water  April  13 ;  Rook  Creek  shaft,  April  22 ; 
Champlain  avenue,  May  3:  east  shaft.  May  16. 

The  extra  pump  at  Hock  Creek  was  transferred  to  the  east  shaft  when  the  water 
in  the  former  shaft  had  been  reduced  to  a  depth  of  6  feet.  The  tunnel  filled  with 
water  until  it  flowed  ont  at  Rock  Creek  in  about  one  and  one-half  months. 

The  work  will  be  vigorously  prosecuted  during  the  next  fiscal  year,  but  as  it  will 
not  be  completed  on  the  1st  of  November,  as  directed  by  act  of  Congress,  it  seems 
proper  to  explain  fully  the  reasons  therefor. 

In  previous  years  the  course  hftd  been  adopted  of  lining  those  sections  of  the  tan> 
nel  in  which  the  rock  was  bad,  with  the  intention  of  leaving  a  lar^e  portion  nnlined, 
and  the  lining  was  therefore  very  irregularly  distributed  in  the  different  headings. 
Thus  in  the  west  headings,  from  Champlain  avenue  and  the  east  shafts,  the  work 
was  nearly  completed,  while  in  the  east  heading  from  Foundry  Branch  no  masonry 
had  been  laid. 

In  the  bill  approved  March  30,  1888^  the  lining  of  the  entire  tunnel  is  authorized. 
The  time  necessary  to  complete  the  work  now  becomes  a  function  of- the  rate  of  prog- 
ress in  tbe  longest  unlined  heading.  The  operations  of  breaking  down  the  rock  to  en- 
large the  tunnel  for  lining,  and  or  laying  the  brick  and  rubble  masonry,  can  be  car- 
ried on  simultaneouRly  at  many  points,  so  that  the  rate  of  progress  is  limited  only  by 
the  removal  of  the  blasted  rock  and  the  introduction  of  brick  and  cement.  By  the 
substitution  of  rubble  side-walls  for  brick,  the  work  of  hauling  tho  material  is  expe- 
dited, as  less  stone  is  removed  from  the  tunnel  and  less  brick  brought  into  it.  Only  a 
small  force,  however,  can  be  used  in  loading  the  rock  in  oars^  dne  to  the  small  width 
of  the  tunnel,  and  it  is  found  that,  working  continuously,  the  muck  can  be  removed  at 
a  rate  of  but  20  feet  per  day  when  near  the  shaft.  After  the  tnnnel  is  lined  the  bot- 
tom must  be  cleaned  and  the  tracks  removed ;  the  timbering  in  the  working  shafts 
must  then  bo  taken  out  and  the  shafts  filled  up.  To  complete  the  work  in  the  time 
specified  is  therefore  an  impossibility.  The  attention  of  Congress  should  be  called  to 
this  subject,  as  the  proviso  would  appear  to  make  the  expenditure  of  the  funds  appro- 
priated uulawful  if  the  work  is  not  completed  at  the  time  specified. 
Very  respectfully,  your  obedient  servant, 

C.   MCD.  TOWNSKND. 

Fint  Lieut,  of  EngiH(€r9, 
Maj,  G.  J.  Lydecker, 

Corps  of  Engineers^  U.  8.  A, 


YY3. 

ERECTION  OF  FISH- WAYS  AT  GREAT  FALLS  OF  THE  POTOMAC. 

No  work  has  been  in  progress  on  the  fish-ways  during  the  past  fiscal 
year,  the  balance  of  appropriation  ($5,634.82)  being  insafficient  for  any 
useful  work. 

Congress  has,  however,  at  its  recent  session  appropriated  $25,000  for 
their  completion,  and  the  United  States  Commissioner  of  Fisheries,  after 
having  caused  certain  preliminary  surveys  to  be  made  during  the  months 
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of  May  and  Jane,  is  now  engaged' in  the  preparation  of  plans  for  carry- 
ing on  the  work.  It  remains  to  be  determimed*  whether  this  office  is  to 
have  any  farther  part  or  responsibility  in  the  execation  of  the  proposed 
work,  this  question  being  now  pending  in  the  War  Department  on  my 
recommendation  that  the  entire  charge  and  responsibility  are  more 
properly  vested  in  the  office  of  the  United  States  Commissioner  of  Fish 
and  Fisheries.  In  the  mean  time  I  have  been  directed  to  pay  the  ex- 
penses of  the  recent  snrveys,  and  bills  to  the  amonnt  of  $435.50  have 
been  renderckl  on  acconnt  of  work  done  to  Jane  30, 1888. 

The  original  appropriation  for  the  work  was  $50,000,  of  which  there 
had  been  expended  prior  to  Jane  30, 1888,  the  sam  of  $44,305.18,  leav- 
$5,634.82  as  the  balance  then  available. 

The  money  statement  for  the  year  ending  Jane  30, 1888,  is  as  follows : 

July  1, 1888,  amoant  available |5,634. 82 

AmoantappropriatedbyactofFebraaiyli  1888 1 25,000.00 

30,634.82 

Jaly  ]  f  1888,  amoant  expended  daring  the  fiscal  year fOOO.  00 

July  1,  1888,  oatstanding  Uabilities  for  sarveyB  in  May  and 

Jane,  1888 435.50 

435. 50 

Jaly  1, 1868,  balance  available 30,199.32 

^o  estimate  for  farther  appropriation  sabmittM. 
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IMPROyi:ii£NT  AND  CARE  OF  PUBLIC  BUILDINGS  AND  GROUNDS  IN  THE 
DISTRICT  OF  COLUMBIA— WASHINGTON  MONUMENT. 


BEPOBT  OF  COLONEL  JOHN  M,  WILSON,  U.  8.  ARMY,  OFFICER  IN  CHARGE, 

FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1888. 


1 .  ImproTement  and  care  of  Pabl  io  Baild- 
iiisB  and  GroondB  in  the  District  of 
Colambia. 


2.  Underground  wires  for  telegraph  and 

telephone  service  to  connect  the  sey- 
eral  Departments  and  Boreaos  of  the 
GoTemment  in  Washington  City. 

3.  Washington  Monument. 


ZZi. 

IMPROYEMENT  AND  CARE  OF  PUBLIC  BUILDINGS  AND  GROUNDS  IN  THE 

DISTRICT  OF  COLUMBIA. 

Ofpiob  OP  Public  Buildings  and  Grounds, 

Washingtm^  D.  0.,  July  3, 1888, 

General:  I  have  the  honor  to  submit  the  following  report  of  oper- 
ations upon  public  buildings  and  grounds  under  the  Chief  of  Engineers, 
carried  on  under  this  office  during  the  fiscal  year  ending  June  30, 1888. 

In  addition  to  these  duties  I  have  been  in  charge  of  the  construction 
of  the  building  for  the  Army  Medical  Museum  and  Library ;  the  erec- 
tion of  a  monument  at  Washington's  headquarters,  Newburgh,  N.  Y.; 
the  erection  of  a  monument  to  mark  the  birthplace  of  Washington;  the 
improvements  over  the  grave  of  Thomas  Jefferson,  at  Monticello,  Va., 
and  since  April  4, 1888,  of  the  construction  of  the  Washington  Monu- 
ment. 

In  accordance  with  the  resolution  of  March  26,  1888,  of  the  United 
States  Senate,  I  prepared  and  submitted  on  April  9, 1888,  a  report  pre- 
senting a  comprehensive  system  of  underground  wires  for  telegraph 
and  telephone  service,  to  connect  the  several  Departments  and  bureans 
of  the  Government  in  Washington  City. 

GROUNDS  SOUTH  OP  THE  EXECUTIVE  MANSION. 

These  grounds  include  those  within  the  iron  fence  south  of  the  White 
House,  the  road  between  the  White  House  grounds  and  the  Treasury 
J>epartment,  and  the  entire  reservation  between  Fifteenth  and  Seven- 
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teenth  streets,  south  of  the  White  House,  the  Treasury,  and  the  State, 
War,  and  Navy  Building,  and  north  of  B  street. 

Extensive  repairs  were  made  to  the  main  road  around  the  ellipse, 
about  600  cart-loads  of  gravel  being  used  for  this  purpose. 

The  road  between  the  Executive  Mansion  and  the  Treasury  was  also 
repaired  and  put  in  order. 

A  crosswalk  9  feet  wide  and  83  feet  long,  consisting  of  three  rows  of 
blue  flagging  with  cobble-stone  between  them,  was  laid  between  the 
southeast  gate  of  the  Executive  Mansito  grounds  and  the  sidewalk  of 
the  Treasury  Department. 

All  gutters  and  drain  traps  were  cleaned  and  repaired  where  neces- 
sary, trees  and  shrubs  pruned,  lawns  mown  and  seeded  down,  and  the 
reservation  maintained  in  excellent  condition  during  the  season. 

Early  in  the  fall  a  temporary  double  plank  foot- walk  was  laid  betwe^ 
the  east  and  west  gates  in  the  south  grounds  of  the  Executive  Mansion 
for  the  convenience  of  foot  passengers.  This  walk  was  removed  in  May, 
1888.  • 

During  the  summer  months  all  the  roadways  were  sprinkled  daily 
except  Sunday  in  order  to  keep  down  the  dust. 

Within  the  iron  fence  the  grounds  were  maintained  in  their  usual 
beanty ;  roads  and  paths  were  kept  in  excellent  condition,  lawns  mown 
and  rolled,  flower  beds  planted,  and  a  number  of  new  trees  and  shrubs 
set  out. 

The  main  sewer  near  the  south  fountain  having  been  damaged  dur- 
ing a  storm,  was  thoroughly  repaired  and  the  manhole  rebuilt. 

The  fountain  was  repaired  and  cleaned  out.  Sixteen  cart-loads  of  mad, 
the  sedimentary  deposit  of  two  years,  were  removed  from  the  fountain 
basin. 

On  May  1, 1888,  the  northwestern  portion  of  the  reservation,  which 
for  a  number  of  years  had  been  used  as  storage  grounds  while  the 
construction  of  the  State,  War,  and  Navy  Building  was  in  progress,  was 
transferred  to  the  care  of  this  department. 

Work  was  at  once  commenced  improving  this  section,  so  that  it 
would  correspond  with  the  remainder  of  the  park.  Four  old  wooden 
buildings  were  taken  down  and  the  materials  taken  to  the  Nursery 
grounds  for  future  use ;  about  208  loads  of  stone,  123  loads  of  old  lum- 
ber, 172  loads  of  brick,  6  loads  of  old  tiles,  11  loads  of  old  iron,  100  old 
boxes,  and  a  large  amount  of  other  old  materials  were  hauled  from  the 
grounds  to  the  property  yard,  where  they  will  be  made  useful  in  future 
work  upon  the  public  grounds. 

The  entire  grounds,  except  a  small  area  in  the  southwest  section,  was 
graded,  old  rubbish  removed,  old  foundations  taken  out,  and  about 
3,000  cart-loads  of  earth  and  700  cubic  yards  of  soil  purchased  and  used 
for  grading  and  top  dressing.  The  line  of  the  main  road  was  laid  ont 
preparatory  to  its  construction  after  July  1. 

A  large  amount  of  work  was  done  in  this  section  of  the  park.  It  ]& 
intended  during  the  present  season  to  remove  the  old  wooden  stables 
from  the  southwest  corner  of  this  portion  of  the  reservation  and  to 
complete  the  improvement  of  this  part  of  the  park,  except  the  neces- 
sary planting. 

MONUMENT  GROI7KD8,  aBEENHOUSES  AND  NURSERY. 

The  operations  in  progress  around  the  monument,  grading  and  fill- 
ing, have  prevented  the  accomplishment  of  work  of  any  character  on 
the  principal  lawns. 
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The  main  road  leading  from  B  street  to  the  Nnrsery  grounds  was  re- 
paired and  rolled,  about  700  cart-loads  of  gravel  being  used  for  t^is 
puri)pse. 

A  new  walk  was  constructed  on  the  west  and  south  sides  of  the  main 
road  to  the  Nursery  grounds.  This  walk  is  5  feet  wide  and  about  2,100 
feet  long ;  it  was  well  bottomed  with  broken  stone,  covered  with  gravel, 
and  rolled.  About  150  cubic  yards  of  broken  stone  and  250  cubic  yards 
of  gravel  were  used  in  its  construction. 

The  lawn-surface  between  the  nursery  fence  and  the  edge  of  this 
gravel-walk  was  graded,  top-dressed  with  soil,  and  seeded  down ;  it  was 
well  covered  with  grass  in  the  spring  of  1888. 

The  work  in  connection  with  the  monument  was  transferred  early  in 
April,  1888^  to  the  officer  in  charge  of  public  buildings  and  grounds ;  it 
is  understood  that  the  Monument  Commission,  under  the  direction  of 
which  operations  have  been  carried  on  for  the  past  ten  years,  has  recom- 
mended that  in  future  the^work  shall  be  in  charge  of  the  War  Depart- 
ment and  all  appropriations  expended  under  the  direction  of  the  Secre- 
tary of  War.  J,  Should  Congress  approve  this  recommendation  it  is 
probable  that  operations  will  hereaftor  be  carried  on  under  this  office. 

At  the  close  of  the  fiscal  year  the  main  road  and  footpath  were  in 

good  condition,  but  owing  to  the  grading  and  filling  around  the  monu- 

^  ment  and  the  construction  of  the  new  marble  lodge-house,  about  480 

feet  east  of  the  monument,  it  has  been  impossible  to  maintain  the  lawns 

in  good  order. 

Extensive  repairs  were  made  to  the  greenhouses. 

The  superstructure  of  house  No.  6  was  entirely  rebuilt  and  repainted ; 
in  house  No.  5,  65  feet  of  new  wall-plate  was  inserted  and  thirty  new 
posts  erected  to  support  the  roof;  houses  Nos.  3, 5, 7, 10,  and  11  were  re- 
glazed;  850  feet  of  new  staging  3  feet  wide,  and  200  feet  4  feet  wide, 
were  erected  and  340  feet  of  old  staging  repaired ;  about  2,000  feet  of 
new  shelving  was  put  up  for  the  young  plants  propagated  for  the  parks. 

Four  new  water- tanks  were  constructed  for  the  greenhouses  and  800 
linear  feet  of  tin  and  copper  guttering  repaired. 

The  boilers  of  houses  No.  6, 7,  8,  and  9  were  repaired.  All  furnaces 
and  flues  were  cleaned  and  repaired  where  necessary,  and  120  feet  of 
4-inch  hot- water  pipe  placed  in  house  No.  8. 

In  the  propagating  house  the  walk  was  lowered,  a  brick  wall  97  feet 
long  by  4|  feet  high  built  on  each  side,  an  entrance  6  feet  square  and 
4^  feet  deep  excavated  and  a  doorcut  through  on  the  north  side.  A  new 
cold  frame  pit,  200  feet  long  by  6§  feet  wide  and  1^  feet  deep  was  con- 
structed. 

Numerous  minor  repairs  were  made  to  all  the  greenhouses. 

About  5,200  plants  were  placed  under  glass  in  tiie  greenhouses  for  win- 
ter bloom,  consisting  of  carnations,  roses,  bouvardias,  sweet  alyssum, 
begonias,  mignonette,  heliotrope,  pansies,  abutilons,  geraniums,  and  smi- 
lax;  about  1,500  pansies  and  violets  were  planted  in  cold  frames;  there 
were  also  potted  and  boxed  for  winter  bloom  5,000  lilies  of  the  valley, 
6,000  hyacinths,  2,000  tulips,  2,000  freesia,  1,500 liliums,  1,000  narcissus, 
and  200  clumps  of  Astilbe  Japonica. 

During  the  winter  and  spring  months  the  propagation  of  bedding  plants 
for  the  parks  was  continued  and  about  350,000  ornamental  foliage  and 
flowering  plants  of  about  forty  varieties  were  grown,  nearly  all  of  which 
were  set  out  in  the  parks  during  the  months  of  May  and  Juno,  1888. 

A  large  number  of  palms,  crotons,  and  subtropical  plants  were  cared 
for  in  the  greenhouses  daring  the  winter  and  used  in  park  decorations 
during  the  summer. 
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At  the  nursery  groonds  the  old  condemned  materials,  th6  coUectioDS 
of  several  years,  were  Bold  at  pnblic  aaction  and  the  proceeds  of  the 
sale,  $2,005.59,  turned  into  the  Treasury.  As  soon  as  these  old  mate- 
rials were  removed,  the  ground  was  plowed  up  and  suxfa€e-sQiled| 
and  a  portion  of  it  planted  with  young  trees  and  shrubs. 

A  new  coal-house,  35  by  22  by  17  feet  was  put  up  and  two  new  coal- 
bins  constructed ;  a  new  storehouse  for  flower-pots,  18  by  16  by  12  feet 
was  built,  in  which  three  closets  were  constructed  and  connected  wiUi 
the  main  drain  by  82  feet  of  6-inch  terra-cotta  pipe;  the  old  blacksmith- 
shop,  which  was  almost  ready  to  fall  down,  was  removed  and  a  new  frame 
building,  75  by  20  by  16  feet,  constructed,  mostly  of  old  materials,  for 
use  as  blacksmith's  shop  and  store-house. 

The  old  worn -out  wooden  fence  around  the  nursery  was  removed  and 
an  iron  fence,  1,274  feet  long  with  four  gates,  erected;  this  fence  was 
made  from  portions  of  the  iron  fences  removed  from  various  reserva- 
tions ;  480  arbor  vitaa  trees  were  planted  so  as  to  form  a  hedge  inside 
the  fence. 

New  roads  and  walks  were  laid  out  and  constructed,  new  gutters  laid 
and  improvements  made  to  the  sewerage,  rendered  necessary  by  work 
on  the  Potomac  flats. 

The  lawns  were  maintained  in  good  order,  the  young  trees  and  shrubs 
properly  cared  for,  gutters  and  drain-traps  cleaned^  and  roads  repaired 
and  kept  in  order. 

About  600  young  trees  and  800  shrubs  were  purchased  and  planted 
in  the  grounds;  and  about  2,400  seedling  water  oaks,  raised  at  tbe 
nurseries,  were  set  out. 

About  375  deciduous  and  100  evergreen  trees^  and  1,700  shrubs  of 
different  varieties,  were  lifted  from  the  nursery  grounds  and  planted  in 
the  various  parks  throughout  the  city. 

I  am  frequently  in  receipt  of  requests  for  the  loan  of  plants  from  the 
gardens  for  the  use  of  churches,  fairs,  festivals,  etc,  and  demands  are 
constantly  made  for  decorative  and  other  plants  for  private  purposes ; 
in  fact,  orders  are  sometimes  presented  from  members  of  Congress  di- 
rectiug  me  to  furnish  plants. 

I  have  been  obliged  to  decline  all  requests  for  trees  or  plants,  as  either 
the  loan  or  gift  of  them  would  be  in  violation  of  the  following  extract 
from  the  act  of  Congress,  approved  June  20, 1878 : 

Provided^  That  hereafter  only  sach  trees,  ehrabs,  and  plants  shall  be  propagated  at 
the  greenhouses  and  nursery  as  are  suitable  for  planting  in  the  pablio  reserratioo^ 
to  which  purpose  only  the  said  productions  of  the  greenhouses  and  nnrsery  shaU  be  ap- 
plied. 

In  the  propagation  of  plants  there  are  a  few  flowers  blooming,  audit 
has  been  a  pleasure  to  this  office  to  extend  to  Senators,  Representatives, 
and  other  distinguished  officials,  and  to  churches,  festivals,  fairs,  etc, 
the  courtesy  of  seDding  them  these  blooms  as  far  as  the  limited  quan- 
tity will  admit. 

The  requests  for  flowers  are  numerous,  and  all  letters  received  in  ref- 
erence thereto  are  filed,  and  a  complete  record  kept  of  those  to  whom 
flowers  are  sent. 

SMITHSONIAN  GROUNDS. 

Extensive  improvements  were  made  in  these  grounds  during  tie 
year. 

The  entire  area  around  the  new  Medical  Museum  was  graded,  a  largo 
portion  of  it  covered  with  soil,  and  about  2,000  square  ytSrda  6<^ded, 
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.  A  granolithic  pavement  covering  an  area  of  143§  square  feet,  with 
27^  linear  feet  of  carbing,  was  laid  from  the  B  street  sidewalk  to  the 
steps  of  the  Medical  Musenm,  and  a  road,  consisting  of  208^  square 
yanls  of  coal-tar  distillate  and  asphalt  pavement  was  constructed  from 
the  main  road  through  the  grounds  to  the  south  front  of  the  Museum. 

The  old  shanties  built  sometime  since  by  the  authorities  of  the  Smith- 
sonian Institution^  east  o^  the  National  Museum,  were  torn  down  and 
the  ground  partially  graded ;  this  will  be  further  improved  during  the 
coming  fiscal  year. 

The  main  road  in  front  of  tlie  Smithsonian  BuiMing  was  improved  by 
extending  the  coal-tar  distillate  and  asphalt  pavement,  over  an  area  of 
2,765  square  yards  from  opposite  the  National  Museum  entrance  to  the 
west  end  of  the  Smithsonian  Building ;  it  is  hoped  to  complete  the  im- 
provement of  this  road  through  to  Twelfth  street  during  the  coming 
fiscal  year.  The  asphalt  footwalk  north  of  the  Medical  Museum  was 
repaired  over  an  area  of  44f  square  yards ;  nearly  all  the  other  roads 
leading  from  Seventh,  Tenth,  and  Twelfth  streets  to  the  Museum  and 
Smithsonian  buildings,  covering  an  area  of  several  thousand  square 
yards,  were  repaired  and  resurfaced ;  about  1,700  cubic  yards  of  gravel 
were  used  for  this  purpose,  1,400  of  which  were  removed  from  the  bed 
of  the  road  where  the  asphalt  pavement  was  constructed.  One  new 
brick  drain-trap  was  constructed,  1^  feet  square  and  3  feet  deep. 

The  old  brick  and  cobble-stone  gutters  on  each  side  of  the  new  asphalt 
roadway  were  taken  up  and  3,170  linear  feet  of  cobble-stone  gutter,  2  feet 
wide,  was  laid. 

At  the  junction  of  the  gravel  and  asphalt  roads  trap-rock  aprons,  cover- 
ing an  area  of  360  square  feet  were  laid. 

The  lawn  north  of  the  new  pavement,  near  the  Smithsonian  Building, 
was  graded  and  a  portion  of  it,  covering  an  area  of  300  square  yards,  was 
sodded. 

The  post-and-chain  fence  on  the  south  side  of  the  reservation  was  re- 
moved and  used  around  smaller  reservations  throughout  the  city. 

During  the  year  the  lawns  were  covered  in  the  early  spring  with  guano 
compost,  and  in  the  summer  season  were  regularly  mown  fr6m  time  to 
time  and  rolled. 

All  roads  were  sprinkled  during  the  summer,  all  walks,  gutters,  and 
drain- traps  kept  clean,  trees  and  shrubs  pruned  and  watered,  and  twenty- 
one  old  trees,  which  were  no  longer  ornamental  and  which  wer^  rapidly 
going  to  decay,  were  removed. 

A  large  flower-bed  was  laid  out  and  planted  in  front  of  the  National 
Museum. 

HENSY  (AEMORY)  PABE  AND  SEATON  PARK. 

The  usual  work  of  care  and  protection  was  carried  on  and  new  im- 
provements made  as  far  as  funds  would  admit. 

All  roads  were  repaired,  rolled,  and  watered  during  the  summer  sea- 
son, paths  repaired,  lawns  mown  from  time  to  time,  gutters  (vnd  drain- 
traps  cleaned,  and  trees  and  shrubs  pruned. 

The  post-and-chain  fence  was  removeil  from  the  south  side  of  the 
reservation  and  used  around  smaller  parks  throughout  the  city. 

In  Henry  Park  about  2,000  cubic  yards  of  earth  were  added  to  the 
mound  around  the  Baltimore  and  Potomac  Railroad  depot,  completing 
the  amount  required  for  the  work. 

The  southern  section  of  this  mound  for  a  length  of  260  feet,  varying 
in  height  from  2  to  11  feet,  and  in  width  of  base  from  10  to  75  feet 
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WcW  sliaped,  graded,  surface-soiled, and  seeded;  the  groond  south  of 
the  mound  and  west  of  the  railroad  wall,  over  an  area  of  about  700 
square  yards,  was  graded,  covered  with  soil,  and  seeded.  This  section, 
together  with  the  complete  portion  of  the  mound,  was  covered  with 
grass  in  the  spring  of  1888.  Six  hundred  and  twenty  linear  feet  of 
walks  9  feet  wide  were  laid  out,  bottomed  with  broken  stone,  and  com- 
pleted with  gravel;  260  square  yards  of  sod  were ^ laid  along  the  bor- 
ders of  these  walks.  It  is  hoped  that  funds  will  be  available  this  season 
for  the  completion  of  the  mound  and  the  grounds  adjacent. 

Twenty  seven  handsome  evergreen  trees  in  these  parks,  near  the  r^l- 
road,  which  were  being  injured  by  the  smoke  from  locomotives,  were 
lifted  and  planted  in  other  sections  of  the  city.  The  places  formerly? 
occupied  by  them  were  filled  with  soil  and  sodded. 

The  lawn  surfaces  were  repaired  in  various  places  where  they  he^ 
been  injured  by  trespassers. 

Extensive  improvements  are  still  necessary  to  complete  these  pronu- 
neut  and  important  parks. 

RESERVATIONS  NORTH  OF  PENNSYLVANIA  AVENUE  AND  WEST  OP  THE 

CAPITOL. 

This  division  of  the  city  consists  of  fifty-eight  improved  reservations, 
covering  an  area  of  about  109  acres,  and  located  between  First  and 
Twenty  eighth  streets  west  and  B  and  Q  streets  north. 

It  includes  the  highly  improved  parks  known  as  Washington  Circle, 
Rawlins  Square,  Du  Pont  Circle,  Scott  Circle  and  adjacent  triangles, 
Lafayette  Square,  Franklin  Square,  Farragut  Square,  McPherson 
Square,  Thomas  Circle,  Mount  Vernon  Square,  Iowa  Circle,  and  Judi- 
ciary Square. 

During  the  year  the  lawns  were  mown  twice  each  month  between 
May  15  and  November  30,  and  watered  during  the  dry  season,  the  mar- 
gins edged  and  trimmed,  and  bare  places  sodded  and  seeiled  down,  the 
gutters  and  drain  lodges  were  cleaned  out  once  each  month,  the  roads 
and  paths  weeded,  raked,  and  rolled  once  in  two  months,  the  trees  and 
shrubs  pruned,  cleared  of  caterpillars,  and  the  young  trees  and  shrubs 
and  flower-beds  watered  during  the  dry  season,  new  trees  and  shrubs 
were  planted,  and  beds  of  ornamental  foliage,  flowering,  and  tropical 
])Iant8  set  out.  This  is  a  part  of  the  regular  annual  work,  and  is  neces- 
sarily mentioned  in  the  yearly  reports. 

During  the  winter  season  a  large  quantity  of  compost  was  prepared 
and  spread  over  the  lawns  of  the  various  parks  and  raked  therein  in  the 
spring. 

After  the  removal  in  the  autumn,  of  the  summer  flowering  and  folia»,'e 
plants,  about  2,000  chrysanthemums  were  planted  in  the  principal  beds 
of  Lafayette,  Franklin,  and  Farragut  parks.  These  continued  to  bloom 
until  cut  down  by  frost  late  in  November,  and  contributed  greatly  to 
the  beauty  of  the  parks. 

In  November  forty  beds  were  planted  in  the  various  parks  with  early 
spring  flowering  bulbs,  consisting  of  7,294  hyacinths,  12,007  tulips,  and 
21,007  crocuses.  These  beds  were  subsequently  coated  with  a  heavy 
mulching  of  manure  for  protection  during  the  winter.  During  the  e^irly 
spring  the  bulbs  bloomed  freely  and  attracted  a  great  deal  of  attention 
by  their  beauty. 

During  the  winter  season  plank  foot-walks  were  laid  on  regular  lines  of 
travel  through  tlie  south  grounds  of  the  Executive  Mansion,  Mount 
Vernon  and  Judiciary  squares,  and  on  the  southern  border  of  the  Monu- 
ment reservation. 
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The  asphalt  walks  in  Franklin  and  Lafayette  squares  were  repaired, 
a  new  walk  585  feet  loDg  by  5  feet  wide  laid  throagh  Washington  Circle 
on  the  line  of  Pennsylvania  avenue,  and  new  walks  leading  to  and 
around  the  Bawlins  statue  laid  in  the  reservation  at  the  corner  of  Ninth 
street  and  Pennsylvania  avenue. 

The  high  iron  railings  were  removed  from  the  reservations  on  Penn- 
sylvania avenue,  between  Thirteenth  and  Fourteenth  streets  and  be- 
tween Twenty-sixth  and  Twenty-seventh  streets,  the  two  reservations 
on  New  York  avenue,  between  Tenth  and  Twelfth  streets,  and  that  on 
Massachusetts  avenue,  between  Fifth  and  Sixth  streets ;  post-and-chain 
fences  were  placed  around  four  of  these  reservations ;  portions  of  the  old 
fence  were  erected  around  the  nursery  grounds  and  the  remainder  Bold 
at  public  action,  and  $1,001.61,  the  proceeds  of  the  sale,  turned  into  the 
United  States  Treasury. 

The  removal  of  these  fences  and  the  opening  of  the  reservations  to  the 
public  appears  to  have  given  general  satisfaction. 

The  two  reservations  on  New  York  avenue,  between  Tenth  and 
Twelfth  streets,  Nos.  153  and  154,  containing,  respectively,  11,877  square 
feet  and  5,726  square  feet,  were  highly  improved,  gravel  walks  laid  out, 
lawns  resodded  where  necessary,  flower-beds  planted,  and  No.  153  ex- 
tended to  the  sidewalk  on  the  I  street  side. 

The  triangular  reservation  No.  139,  on  Bhode  Island  avenue,  at  the 
corner  of  Seventh  and  B  streets,  was  graded,  surface-soiled,  sodded,  and 
inclosed  with  a  post-and-chain  fence,  and  a  flower-bed  laid  out  and 
planted ;  this  reservation  had  formerly  been  thickly  planted  with  oak 
trees  by  the  parking  commission  of  the  District  of  Columbia. 

The  triangular  reservation  No.  165,  at  the  intersection  of  Indiana  ave- 
nue and  Third  street,  containing  an  area  of  5,307  square  feet,  was  graded, 
surface-soiled,  sodded,  planted  with  trees  and  shrubs,  and  surrounded 
with  a  post-and-chain  fence;  sixty-one  flowering  shrubs  and  eleven 
dwarf  ornamental  flowering  trees  were  planted  in  this  reservation. 

Franklin  Park  was  greatly  improved  by  the  removal  of  a  number  of 
old,  decayed,  and  unsightly  trees,  principally  Chinese  arbor  vitsB,  balsam 
flr,  and  Norway  fir;  these  trees  were  originally  planted  to  temporarily 
improve  the  grounds  until  the  more  valuable  trees  obtained  their 
growth ;  having  outlived  their  usefulness  they  were  removed.  The 
lawn  surfaces  hitherto  injured  by  the  shade  were  at  once  sodded  and 
seeded  down,  and  the  improved  appearance  of  the  park  elicited  favora- 
ble comment. 

In  Lafayette  Square  a  few  old,  decayed,  and  unsightly  trees,  similar 
to  those  removed  from  Franklin  Park,  were  taken  out  and  the  lawns  in 
the  vicinity  improved.  In  one  particular  instance  an  old  soft  maple  was 
seriously  injuring  a  magnificent  copper  beech ;  the  removal  of  the  maple 
has  added  greatly  to  the  beauty  of  the  beech,  which  is  now  one  of  the 
handsomest  trees  in  the  public  grounds. 

Attention  is  called  to  this  matter  of  the  removal  of  old  trees,  as  it  is 
not  clearly  understood,  and  the  cutting  down  of  a  tree  under  any  cir- 
cumstances frequently  causes  unfavorable  comment. 

Repairs  were  made  to  the  drainage  of  McPherson  Square  and  a  new 
drain  laid  from  the  lodge  in  Lafayette  Square  to  the  sewer  in  H  street. 
This  latter  was  necessary,  the  line  being  shorter  and  the  old,  drain  hav- 
ing been  completely  closed  by  the  roots  of  trees. 

At  the  Thomas  Circle  four  white  marble  piers  have  been  constructed 
on  the  outer  boundary  of  the  circle  and  the  ornamental  lamp-posts  re- 
moved tTQm  the  pedestal  of  the  statue  and  placed  on  these  new  piers. 

At  reservation  No.  71,  intersection  of  Massachusetts  avenue,  Fifth 
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and  I  streets,  the  post-and-chain  fence  on  tiie  east  side,  which  had  been 
thrown  down  by  the  party  erecting  a  new  boilding  just  east  of  the  res- 
ervation, by  authority  of  the  building  inspector  of  the  District  of  Oohm- 
bia,  was  again  put  up,  about  6  feet  west  of  its  first  position.  The  claim 
made  was  that  under  the  building  regulations  of  the  city  owners  of  lots 
could  be  authorized  to  control  certain  portions  of  the  adjacent  parking, 
and  that  the  reservation  being,  a  portion  of  the  parking  the  building 
inspector  had  the  power  to  authorize  the  United  States  fence  to  be 
thrown  down. 

A  small  force  of  laborers  were  employed  early  in  the  winter  months 
removing  the  cocoons  of  caterpillars  from  the  bark  of  the  large  trees, 
from  the  park  lodges,  and  from  under  the  caps  of  the  posts  and  other 
portion  of  the  iron  fences.  About  five  bushels  of  cocoons  were  collected 
and  destroyed. 

The  beautiful  flower-beds  in  the  parks  have  been  greatly  injured  by 
dogs  during  the  spring  and  summer.  In  order  to  partially  protect  them 
temporary  light  wire  fences  were  placed  around  the  most  exposed  beds. 

GARFIELD  STATX7B. 

In  order  to  maintain  the  lawn  surface  in  a  presentable  conditkn 
around  the  statue  of  General  Garfield,  it  was  found  necessary  to  con- 
struct walks  leading  from  the  circumference  of  the  circle  to  and  aroofid 
the  statue ;  three  granolithic  walks  were  constructed  from  points  oppo- 
site the  spurs  of  the  pedestal  leading  to  a  circular  walk  around  it;  in 
this  work  243  linear  feet  of  curbing  and  1,096  square  feet  of  pavement 
were  laid,  and  100  square  yards  of  sod  used  in  repmring  the  a^jaeoit 
lawn  surfaces. 

RESERVATIONS  EAST  OP  THE  CAPITOL. 

The  improved  reservations  in  this  section  of  the  city  consist  of  Lin- 
coln Square,  Stanton  Square,  Folger  Square,  Marion  Square,  and 
twenty-tbree  smaller  parks  on  Pennsylvania  avenue,  Maryland  avenoe, 
Massachusetts  avenue,  and  Delaware  avenue. 

During  the  year  the  following  unimproved  reservations  have  been 
graded,  covered  with  soil,  seeded,  their  borders  sodded,  post-andcbain 
fences  erected,  and  water  introduced :  No.  84,  containing  7,840  square 
feet,  and  located  at  the  intersection  of  Massachusetts  avenue,  Ninth  mmI 
B  streets,  northeast ;  No.  206,  containing  7,837  square  feet,  and  located 
at  tlie  intersection  of  North  Carolina  avenue,  Eighth  and  B  streets, 
southeast. 

In  these  improvements  there  were  used  about  300  loads  of  earth,  175 
cubic  yards  of  soil,  250  square  yards  of  sod,  80  posts,  and  690  feet  ef 
chain. 

Post-and-chain  fences  were  erected  around  reservation  No.  48,  at  the 
intersection  of  South  Carolina  avenue  and  Eighth  street,  east,  and 
reservation  No.  50,  at  the  intersection  of  Pennsylvania  avenue  and  Tenth 
street,  east ;  110  posts  and  1,143  feet  of  chain  were  used  in  this  work. 

Board  walks  were  laid  through  Stanton  Park  on  the  lines  of  travel  in 
the  autumn  of  1887  and  removed  in  the  spring  of  1888. 

In  Lincoln  Park  the  drainage  was  improved  by  laying  165  feet  of  4-inch 
pipe,  and  84  feet  of  8-inch  pipe  in  trenches  from  4^  to  6^  feet  deep; 
thirty-eight  trees,  mostly  evergreens,  that  were  seriously  injured  during 
the  blizzard  of  March  11, 1888,  were  removed  from  this  park. 

The  usual  care  was  given  to  all  the  improved  reservations  tiiroughont 
this  section  of  the  city  j  roads  and  paths  were  repaired,  edged,  and 
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tolled;  gutters  and  drain-traps  cleaned;  trees  and  shrubs  pruned, 
mnlched,  and  watered;  lawns  covered  with  a  mixture  of  guano  and  soil 
in  the  winter  and  mown  from  time  to  time  during  the  summer  season; 
and  thirty  flower-beds  prepared  and  planted  with  ornamental  foliage 
and  flowering  plants  in  the  spring. 

In  the  autumn  of  1887  the  flower-beds  in  Lincoln  and  Stanton  parks 
were  planted  with  2.000  crocuses,  2,000  tulips,  and  850  hyacinths ;  these 
added  greatly  to  tne  beauty  of  the  parks  when  they  bloomed  in  the 
spring. 

The  trouble  still  cohtinues  in  protecting  the  flower-beds  in  this  section 
of  the  city ;  the  blooming  hyacinths  and  tulips  have  been  plucked  from 
time  to  time,  and  in  May,  1888,  over  100  vinca  plants  just  set  out  were 
stolen  in  one  night ;  in  Folger  and  Stanton  parks  the  flower-beds  have 
been  greatly  damaged  by  dogs ;  much  annoyance  is  also  caused  by 
chickens  running  at  large  and  destroying  the  lawns  and  flower-beds. 

Hie  fountains  in  Lincoln  and  Stanton  parks  were  repaired  and  put  in 
working  order.  At  the  close  of  the  year  all  the  improved  reservations 
in  this  section  of  the  city  were  in  comparatively  good  order. 

RESERVATION  NO.  17 — OARFIELD  PARK. 

This  large  reservation,  situated  south  of  the  Oapitol,  between  South 
Capitol  and  Third  streeto  east,  contains  an.  area  of  24  acres.  It  is  lo- 
cal^ in  a  section  of  the  city  which  up  to  this  time  has  not  been  highly 
improved  by  private  enterprise;  the  Pennsylvania Bailroad  tracks  run 
just  outside  its  southern  border,  encroaching  at  one  place  upon  the  res- 
ervation. 

The  work  of  improvement  was  commenced  in  1883  and  up  to  the  close 
of  the  present  flscal  year  the  sum  of  $90,000  has  been  appropriated,  all 
of  which,  with  the  exception  of  $1,500  returned  to  the  Treasury  in  1885, 
has  been  expended. 

The  original  estimate  of  cost  of  the  improvement  was  $135,000,  it  will 
require  further  expenditures  of  $45,000  to  complete  the  work,  of  which 
$10,000  can  be  profitably  used  during  the  next  fiscal  year. 

During  the  year  the  general  work  of  the  park  consisted  in  mowing 
lawn  su^aces  twice  each  month  between  May  and  November,  watering 
lawnsand  newly-planted  trees  and  shrubs,  repairing,  raking,  rolling,  and 
edging  roads  and  walks,  and  removing  dead  wood  from  trees  and  shrubs. 

The  special  work  of  improvement  consisted  of  the  following :  Three 
gravel  paths  were  constructed,  aggregating  900  feet  long  with  a  width 
of  10  feet  and  covering  an  area  of  1,000  square  yards ;  these  paths 
were  excavated  to  an  average  depth  of  8  inches,  the  foundations  formed 
of  rubble  stone  and  coarse  gravel  laid  5  inches  deep  and  covered  with 
4  inches  of  fine  gravel  raked  to  an  even  surface  and  compactly  rolled ; 
about  165  yards  of  rubble  and  coarse  gravel  and  110  yards  of  fine  gravel 
were  used  in  this  work ;  the  borders  of  the  walks  were  afterwards  sodded 
and  trimmed  to  proper  outlines.  Gravel  roads  were  constructed  con- 
necting with  the  central  drive  in  the  western  section  of  the  park,  from 
South  Capitol  street  and  Virginia  avenue.  Canal  street  and  E  street, 
New  Jersey  avenue  and  B  street,  and  New  Jersey  avenue  and  F  street ; 
the  aggregate  length  of  these  roads  was  about  1,200  feet  with  a  width 
of  30  feet,  and  covering  an  area  of  about  4,000  square  yards:  a  road 
about  900  feet  long  and  40  feet  wide  was  partially  constructed  on  the 
line  of  Virginia  avenue  to  the  intersection  of  New  Jersey  avenue  and 
H  street  in  the  southern  portion  of  the  reservation. 

These  roads  were  excavated  about  12  inches  in  depth,  the  foundation- 
courses,  9  inches  deep,  formed  of  rough  rubble  and  coarse  gravel,  well 
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rolled  and  packed,  and,  with  tbe  exception  of  the  last  mentioned,  cov- 
ered with  abont  6  inches  of  fine  gravel,  raked  and  rolled. 

In  these  roads  about  1,800  cubic  yards  of  rubble  and  coarse  graTel 
and  about  700  yards  of  screened  gravel  were  used. 

The  ground  in  the  vicinity  of  the  Virginia  avenue  road  was  graded 
and  partially  covered  with  soil  preparatory  to  making  lawn  sur&oes. 
Paved  entrances  to  park  roads  were  constructed  at  the  intersection  of 
Virginia  avenue  and  New  Jersey  avenue,  E  street  and  Oanal  street,  and 
fTew  Jersey  avenue  near  E  street ;  a  coarse  gravel  bed  for  an  entraooe 
at  the  intersection  of  Second  and  H  streets  was  Also  laid. 

At  these  paved  entrances  blue-stone  curbing  was  laid,  and  630  8qnu« 
feet  of  block  pavement  and  133  square  yards  of  cobble-stone  pavement 
put  down.  About  800  linear  feet  of  cobble-stone  gutters  of  an  average 
width  of  2  feet  was  laid  bordering  the  new  roads. 

During  the  year  there  have  been  planted  in  the  park  322  decidnooa 
trees,  136  evergreen  trees,  and  1,632  flowering  shrubs ;  abont  400  cabic 
yards  of  soil  were  used  in  planting  these  trees  and  shrubs ;  the  trees 
were  firmly  secured  in  position  by  stakes  and  wires.  About  6,500  trees 
and  shrubs  have  been  planted  in  this  park  during  the  past  three  years. 

Portions  of  the  improved  grounds,  formerly  brought  to  establisfaed 
grades,  where  heavy  fiOLls  had  been  made,  had  settled  perceptibly  in  past 
years ;  these  were  heavily  dressed  with  good  soil. 

The  vrtnter  of  1887-'88  was  very  severe  on  the  young  grass ;  the  growtii 
of  the  previous  season  and  a  portion  of  that  on  the  lawn  surface  in  the 
eastern  section  was  killed ;  this  was  raked  out,  sown  with  rye  and  grass 
seed,  and  by  June,  1888,  was  in  excellent  condition. 

A  number  of  traspass  paths  were  raked,  sown  with  seed,  and  pro- 
tected by  wire  fences. 

The  improvement  of  the  eastern  section  of  the  park  is  practically  com- 
pleted, and  during  the  coming  fiscal  year  it  is  hoped  that  considerable 
progress  will  be  made  in  the  improvement  of  the  western  section. 

PUBLIC  EESERVATIONS  OOOUPIED  BY  THE  BALTIMOBE  AND  POTOMAC 
BAILBOAB  GOHPANT  AND  THE  BALTIMOBE  AND  OHIO  BAILBOiP 
COMPANY. 

Attention  is  invited  to  the  recommendation  contained  in  my  aoDaal 
reports  for  1886  and  1887  in  reference  to  reservation  No.  101. 

This  reservation,  lying  just  south  of  the  Smithsonian  Park,  contains 
abont  2J  acres  and  is  unimproved ;  it  is  partly  occupied  by  the  Balti- 
more and  Potomac  Eailroad  Company,  the  tracks  of  which  run  througU 
*  the  reservation.  The  laws  under  which  the  company  claim  authority  for 
their  occupancy  are  fully  set  forth  in  my  report  for  J.886. 

The  return  of  the  reservation  to  the  purpose  for  which  it  was  origi- 
nally intended,  namely,  a  public  park,  for  the  adornment  of  the  city, 
is  earnestly  urged  by  citizens  living  in  the  vicinity.  Attention  is  in- 
vited to  the  fact  that  without  authority  of  law,  and  in  violation  of  sec- 
tion 223  of  the  Eevised  Statutes  relating  to  the  District  of  Columbia, 
the  Baltimore  and  Potomac  Railroad  Company  is  now  occupying  United 
States  reservations  No.  174, 178,  241,  and  309,  and  the  Baltimore  and 
Ohio  Eailroad  Company  is  occupying  Beservation  No.  201. 

I  have  reported  fully,  from  time  to  time,  the  facts  of  the  occupancy 
of  these  reservations  by  the  railroad  companies  and  the  subject  has  been 
referred  to  the  law  oflQcers  of  the  Government. 

Under  date  of  September  12, 1887,  Citizens^  Association  No.  3,  through 
its  secretary,  Mr.  Samuel  H.  Walker,  requested  me  to  include  Eeserva- 
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tioD  Ko.  201,  now  occupied  by  the  Baltimore  and  Ohio  Bailroad  Gom- 
pany,  in  my  estimates  for  improvements  daring  the  coming  year ;  tbe 
reservation  covers  an  area  of  over  a  half  acre,  and  its  improvement  will 
cost,  including  a  post-and-chain  fence  around  it,  about  $1,000;  the  Bal- 
timore and  Ohio  Bailroad  Company  claim  that  they  are  occupying  the 
reservation  with  the  assent  of  the  District  Commissioners,  which  they 
received  in  1884,  and  that  the  company  was  offered  a  lease  of  the  ground 
at  that  time. 

Until  the  law  officers  of  the  Government  succeed  in  dispossessing 
the  company  of  the  ground,  or  the  company  abandons  it  of  its  own  vo- 
lition, it  will  be  useless  to  make  any  appropriation  for  its  improvement. 

Under  date  of  October  15, 1887, 1  called  upon  the  company  in  writing 
to  remove  its  tracks  from  the  reservation,  and  under  date  of  October 
20, 1887,  received  a  reply,  stating  that  it  was  the  intention  of  the  com- 
pany to  make,  as  soon  as  practicable,  such  other  arrangements  as 
would  enable  it  to  remove  its  tracks  from  the  premises  in  question.  At 
the  close  of  the  fiscal  year  the  reservation  was  still  occupied  by  the 
company. 

It  is  hoped  that  some^  action  will  be  taken  to  protect  the  property  of 
the  United  States  from  being  occupied  by  the  tailroad  companies  with- 
out authority  of  law. 

SETTEES,  MANUBE,  PAINTH^G   IBON   PSNOES,  TOOLS,  AND  BEMOYINa 

SNOW  AND  ICE. 

One  hundred  and  fifty  new  park  settees  were  purchased  during  the 
year  and  distributed  throughout  the  parks,  making  a  total  on  the  public 
grounds  of  1,787 ;  233  old  settees  have  been  repaired  and  292  repainted. 

About  1,000  cubic  yards  of  manure  and  700  cubic  yards  of  soil  were 
purchased  and  thoroughly  incorporated  into  rich  compost;  this  was 
used  in  spreading  over  lawns  and  around  trees  and  shrubs.  In  addi- 
tion to  the  compost,  10  tons  of  guano  was  mixed  with  fine  soil,  and 
scattered  over  the  lawns  in  the  parks  where  compost  was  not  used. 

In  addition  to  the  removal  of  high  iron  fences  and  the  erection  of 
post  and-chain  fences,  as  mentioned  in  the  foregoing  portions  of  this 
report,  the  iron  fences,  lamp-posts,  drinking-fountains,  vases,  etc.,  have 
been  painted  at  Lincoln,  Stanton,  and  Folger  parks,  at  19  smaller  reserv- 
ations in  the  eastern  section  of  the  city  on  Massachusetts,  Maryland, 
Pennsylvania,  North  Carolina,  and  South  Carolina  avenues,  at  Farra- 
gut  Square,  McPherson  Square,  DuPont  Circle,  Iowa  Circle,  Mount  Ver- 
non Square,  2  reservations  on  Connecticut  avenue,  5  on  Massachusetts 
avenue  west,  2  at  Scott  Circle,  1  near  Iowa  Circle,  4  on  Rhode  Island 
avenue,  and  6  on  !N'ew  York  avenue. 

The  large  fountains  in  Mount  Yemon  Park,  at  the  intersection  of 
Pennsylvania  avenue  and  Twenty*eighth  street,  were  painted,  and  also 
the  vases  and  drinking-fountains  in  Judiciary  Square,  Washington 
Circle,  Smithsonian  Park,  Lafayette  Square,  Lincoln  Square,  Franklin 
Square,  and  in  various  triangular  parks  throughout  the  city. 

A  blacksmith  and  helper  were  employed  during  the  year  repairing 
tools  in  daily  use  and  new  tools  were  purchased  from  time  to  time  when 
needed ;  a  large  600-gallon  patent  sprinkling- wagon,  for  use  in  keeping 
down  the  dust  in  summer,  was  purchased  in  May,  1888. 

A  large  temporary  force  was  employed  after  each  snow-storm  during 
the  months  of  December,  January,  February,  and  March  removing  snow 
and  ice. 

The  season  was  one  of  unexampled  severity,  and  there  were  twelve 
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snow-storms  of  more  or  less  violence,  requiring  the  removal  of  snow  in* 
mediately  after  their  cessation. 

The  first  occurred  on  December  17  the  fM  was  heavy,  and  neeeea- 
tated  the  employment  of  abont  150  men,  at  a  ooet  of  $200.  The  storm  of 
January  25  was  also  a  heavy  one,  necessitating  the  employment  of  oTer 
200  men,  at  a  cost  of  (275. 

The  total  length  of  the  paths  and  sidewalks  tmder  supervision  of  tbi 
office,  from  which  snow  must  be  removed  after  each  storm,  is  aboat  16 
miles,  the  area  being  over  30  acres ;  this  year  the  ax>propriati(m  was 
exhausted  by  March  15. 

Owing  to  the  small  amounts  heretofore  appropriated  the  work  is  sot 
always  done  satisfactorily,  and  frequently  only  one-half  the  sidewalks 
can  be  cleaned  off;  this  sometimes  causes  bitter  complaint  from  citueos, 
who  blame  the  officer  in  charge  for  not  doing  better,  ^hen  he  is  dmg 
all  that  is  possible  with  the  means  at  his  command. 

It  is  earnestly  recommended  that  an  appropriation  of  $1,500  be  made 
for  removing  snow  and  ice  during  the  coming  fiscal  year. 

FOUNTAINS,  WATBB-PIPBS,  AND  FIBB-PI.TJ6fiL 

There  are  21  fountains  with  basins  in  charge  of  this  office,  located « 
follows:  Executive  Mansion  Grounds,  2;  Lincoln  Square,  2;  Stan- 
ton Sqaare,  2;  Rawlins  Square,  2;  and  1  each  in  Folger  Sqoaie, 
Jadiciary  Square,  Mount  Vernon  Square.  Franklin  Square,  Iowa  Ciide 
and  the  reservations  at  Massachusetts  avenue  and  Twentieth  street 
New  York  avenue  and  Third  street,  New  York  avenue  and  Tenth  street^ 
Pennsylvania  avenue  and  Ninth  street,  Pennsylvania  avenue  and  Nioe- 
teenth  street,  Pennsylvania  avenue  andTwenty-first  street,  FennsylTaoia 
avenue  and  Twenty-eighth  street,  and  Delaware  avenue  and  First  street, 
east.    There  are  25  drinking-fbuntains  in  the  various  parks. 

All  the  fountains  with  basins  have  been  repaired  and  put  in  good 
order,  but  owing  to  the  limited  supply  of  water  it  has  been  necessaiy  to 
restrict  their  flow,  except  those  in  the  Executive  Mansion  Grounds,  to 
two  or  three  hours  daily.  Repairs  are  constantly  necessary  to  all  the 
fountains,  and  much  trouble  has  arisen  from  injury  to  the  drainsby  stieb 
and  stones  thrown  into  the  basins  by  children. 

It  becomes  necessary  to  renew  every  spring  the  cups  attached  to  the 
dritikiug-fountains,  as  during  the  year  tdie  chains  are  broken  and  cnps 
stolen. 

The  necessary  care  was  bestowed  upon  the  water-pipes  during  tiie 
year ;  repairs  were  made  from  t^me  to  time ;  and  in  the  late  autumn  thfi 
water  was  shut  off  from  the  parks,  the  hose- valves  removed  and  stored 
for  the  winter.  The  valves  were  replaced  in  the  spring  and  water  tanei 
on. 

Water-pipes  were  introduced  into  the  reservations  at  the  intersectton 
of  Indian  avenue  and  Third  street  west,  Eighth  and  B  streets  sootb- 
east,  and  Ninth  and  A  street  northeast. 

Extensive  improvements  were  made  in  connections  of  the  gweo* 
houses  aDd  nurseries  with  the  water-mains  in  the  Monument  groends 
and  a  much  better  supply  of  water  obtained. 

Seventeen  hnndred  and  fifty  feet  of  hose  has  been  purchased  tad 
used  in  connection  with  extending  water-pipes. 

Repairs  were  made  from  time  to  time  to  the  pipes  conveying  the 
water  from  the  spring  situated  in  the  new  reservoir  to  the  Capitol. 

It  was  fouud  that  the  pipe  leading  to  the  Capitol  had  been  tapped 
for  use  of  the  Government  Printing  (Mce  in  May^  1885^  fmA  that  the 
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supply  of  water  for  the  Gapitol  had  been  consequently  redaced.  At  the 
request  of  this  office,  in  November,  1887,  the  Public  Printer  directed 
that  the  pipe  leading  to  his  office  should  oe  disconnected.  It  is  believed 
that  other  connections  have  been  made  with  the  pipe,  but  at  what 
places  has  not  yet  been  discovered. 

In  August,  1886,  the  spring-house  was  cleaned  out  and  the  connec- 
tion with  the  main  pipe  carefully  examined* 

On  laying  bare  the  pipe  at  the  spring-house  a  dip  was  discovered 
about  5  feet  from  the  house,  and  a  stop- valve,  which  was  covered  with 
2  feet  of  earth.  The  fall  of  the  pipe  was  about  one-quarter  of  an  inch 
to  the  foot.  A  wooden  plug  was  found  jammed  in  the  joint  of  the  pipe 
at  the  dip,  which  had  evidently  obstructed  the  flow  of  water  for  many 
years. 

The  outlet  pipe  passes  diagonally  through  a  stone  block  in  the  foun- 
dation ;  the  chamber  through  the  stone  was  cut  down,  the  outlet  low- 
ered 5^  ii^ches,  the  stopcock  placed  inside  the  spring-house,  and  four 
lengths  of  pipe  relaid  in  a  concrete  foundation  with  an  even  fall  from 
the  spring  to  the  connection  with  the  pipe-line. 

South  of  the  spring-house  a  space  about  10  feet  by  6  feet  was  laid  bare 
to  the  foundation  and  two  other  pipes  discovered,  an  upper  one  of  wood 
and  lower  of  iron ;  the  upper  was  disconnected,  but  the  lower  was  found 
to  be  connected  with  it  about  5  feet  below  the  surface ;  these  pipes  were 
at  once  closed  with  concrete  so  that  the  entire  water  supply  should  be 
used  for  the  purposes  originally  intended.  Since  the  completion  of  this 
work  there  appears  to  have  been  an  ample  supply  of  water  at  the  Gapitol. 

Mr.  Clifford  Richardson,  the  chemist  of  the  District  of  Columbia,  who 
has  recently  'made  analyses  of  the  water  from  the  Franklin  Square 
spring,  the  Capitol  spring,  the  city  spring  at  C  street,  Young's  spring, 

0  street,  a  well  at  Seventeenth  and  K  streets^  and  fhe  Potomac  River, 
informed  me  under  date  of  December  19, 1887,  that  the  water  from  the 
Capitol  spring  was  by  far  the  purest  that  we  have  in  the  city. 

PABK  LAMPS  AND  LIGHTINa. 

The  usual  attention  was  given  to  the  lampsduring  the  year ;  a  large 
number  of  lamp-posts  were  repainted,  several  lanterns  replaced  with 
larger  ones,  and  others  repaired  where  necessary. 

The  ornamental  lamp-posts  and  lanterns  were  removed  fh>m  the  spurs 
of  the  pedestal  of  the  statue  at  Thomas  Circle  and  re-erected  upon  mar- 
ble pedestals  placed  at  the  extremities  of  diameters  of  the  circle,  thus 
affording  better  light  upon  sidewalks. 

There  are  in  all  406  lamps  and  481  burners  belonging  to  the  Depart- 
ment;  one  lamp  was  removed  and  one  erected  during  the  year. 

The  average  number  of  lamps  not  connected  with  meters  burning 
during  the  year  was  318 ;  each  lamp  burned  about  2,600  hours  and  con- 
sumed about  15,600  feet  of  gas.  In  addition  to  these  there  were  71 
lamps  within  the  Executive  Mansion  Grounds,  connected  with  the  meter 
of  the  Mansion. 

Attention  is  invited  to  the  fact  that  the  Grounds,  south  of  the  Execu- 
tive Mansion,  known  as  the  White  Lot,  are  without  lamps  of  auy  kind. 

1  suggested  last  year  a  tower  150  feet  high,  from  which  6  arc  lamps  of 
2,000-candle  power  each  should  be  shown.  Further  consideration  of  the 
subject  leads  me  to  believe  that  a  tower  standing  in  the  middle  of  the 
beautiful  ellipse,  with  its  guys  to  various  points,  would  greatly  dis- 
figure it,  and  I  therefore  recommend  that  7  iron  posts,  each  25  feet  high, 
be  erected  around  the  ellijMse,  fh)m  which  electric  lights  shall  be  shown 
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tlie  year  lonnd.  The  first  cost  of  the  work  woald  be  $1,000,  the  el^ric 
wires  being  undergroand ;  the  cost  of  lighting  woald  be  70  cents  per 
lamp  per  night,  or  a  total  of  $1,788.50  per  annam. 

JUDIOIABY    SQUARE    AHD     aROnin3S    AROUIID     THS     NEW    PENSIOH 

BUILDINa. 

Operations  were  resumed  early  in  the  fiscal  year  appn  the  improve* 
ment  of  the  grounds  around  the  Pension  Building  and  in  the  oth^  S6^ 
tions  of  the  park. 

The  portion  of  the  grounds  west  of  the  building,  nearly  2  acres  in 
extent,  was  reduced  to  the^ proper  grade  by  the  removal  of  about  4,000 
cubic  yards  of  earthy  gravel  roads  and  walks  were  constructed  from F 
and  O  streets  to  the  west  entrance,  the  lawns  laid  out,  covered  with  soil, 
their  edges  sodded,  and  the  remainder  sown  with  grass  seed.  The  roads 
and  walks  in  this  section  cover  an  area  of  12,176  square  feet,  being  761 
feet  long  by  16  feet  wide.  In  constructing  them  there  were  used  300  cobie 
yards  of  rubble-stone  and  rough  gravel  and  225  cu  bic  yards  of  fine  gravel ; 
840  cubic  yards  of  good  surface  loam  and  500  square  yards  of  sod  were 
used  on  the  lawns. 

On  the  north  front  of  the  building  about  2,100  cubic  yards  of  eardi 
were  placed  in  position  to  bring  this  portion  to  the  proper  grade. 

In  the  grounds  south  of  the  building  the  entrances  to  the  main  road 
at  Fourth  and  Fifth  streets  were  reconstructed.  North  River  bluestone 
curbing  being  placed  in  position ;  at  the  Fourth-street  entrance  the  road- 
bed for  about  50  square  yards  was  paved  with  trap-rock  blocks,  the  side- 
walk adjacent  repaired,  and  the  entire  main  road  between  Fourth  and 
Fifth  streets  regraveled,  rolled,  and  repaired. 

A  new  gravel  roadway  was  constructed  from  near  the  park  lodge  to  the 
Pension  Building;  it  covered  an  area  of  5,575  square  feet,  being  223  feet 
long  by  25  feet  wide;  two  new  drain -traps  were  built,  51  feet  of  6^incli 
terracotta  pipQ^laid  to  connect  them  with  the  main  drains,  and  73 feet 
of  brick  gutter  laid  connecting  with  the  traps. 

Two  additional  gravel  walks  connecting  with  the  F-street  road  were 
constructed ;  their  total  length  was  288  feet,  with  a  width  of  10  feet 

The  low  grounds  bordering  the  roads  were  brought  to  proper  level 
with  good  soil  and  sown  down  with  grass  seed. 

A  flower  bed  was  constructed  around  the  fountain  and  the  adjacent 
gravel  road  widened. 

Much  attention  was  given  to  planting  at  this  reservation ;  372  flower- 
ing shrubs,  89  ornamental,  deciduous,  and  27  evergreen  trees  were  set 
out  in  the  immediate  vicinity  of^  the  Pension.Building ;  the  evergreens 
were  large,  handsome  trees,  removed  from  Henry  and  Seaton  parks, 
where  they  were  being  seriously  injured  by  the  smoke  from  the  railroad 
locomotives. 

Asphalt  walks  684  feet  long  by  5  feet  wide  were  constructed,  leading 
from  the  Louisiana  avenue  and  E  street  entrances  to  the  Oity  Hall,  and 
a  bluestone  flag  pavement  198  feet  long  by  3  feet  wide  was  laid  from  a 
point  midway  between  Louisiana  avenue  and  E  street  to  the  same  bniid- 
ing ;  a  cobble-stone  gutter  about  4  feet  wide,  covering  an  area  of  38 
square  yards,  was  laid  opposite  the  watchman's  lodge,  and  a  trap-rock 
crossing  covering  an  area  of  19  square  yards  laid  across  the  gutter  and 
asphalt  walk  for  the  convenience  of  teams  going  to  the  east  entrance  of 
the  City  Hall;  about  36  square  yards  of  trap-rock  pavement  was  laid 
at  the  west  entrance  of  the  City  Hall. 

All  roads  and  walks  were  graveled  and  repaired  where  necessary,  and 
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the  asphalt  walk  on  the  line  of  E  street  between  Fonrth  and  Fiftl  re- 
paired. 

All  lawns  were  mown  and  rolled  from  time  to  time  daring  the  sea- 
son, gutters  and  drain-traps  kept  clean^  trees  and  shrubs  pruned  and 
mulched,  flower  beds  laid  out  and  planted,  and  every  effort  made  to 
maintain  the  entire  park  in  as  good  condition  as  possible. 

Much  work  is  still  required  to  be  done,  the  grounds  on  the  north  and 
east  of  the  Pension  Building  are  yet  to  be  improved,  .asphalt  paths 
should  be  constructed  leading  to  the  building,  and  the  main  road  south 
of  the  building,  between  Fourth-  and  Fifth  streets,  should  have  an  as- 
phstlt  pavement. 

It  is  hoped  that  the  improvement  of  these  grounds,  except  the  asphalt 
roads,  can  be  completed  during  the  coming  fiscal  year. 

EXEOUnVB  MANSION. 

The  funds  available  for  the  care,  repair,  and  refurnishing  the  Execu- 
tive Mansion  have  been  used  as  indicated,  extensive  repairs  having 
been  made  to  the  furniture,  which  in  many  cases  had  become  worn  and 
sliabby. 

In  the  main  vestibule  the  tile  floor  was  repaired,  the  fresco  work  on 
the  ceiling  and  side  walls,  which  had  become  obscured  by  smoke,  was 
cleaned  and  restored,  and  the  wood- work,  including  front  door,  cleaned 
and  repainted* 

In  the  East  Boom  the  wood-work  was  repainted  where  necessary,  one 
set  of  furniture  reupholstered,  the  curtains  thoroughly  repaired,  and  a 
new  sofa  purchased  for  the  center  of  the  room. 

In  the  Green  Parlor  a  portion  of  the  furniture  was  repaired  and  reup- 
holstered, a  new  carpet  laid  in  place  of  the  badly-worn  and  shabby  one 
that  had  been  down  for  some  years,  and  the  fresco  work  of  the  ceiling 
was  cleaned  and  restored. 

In  the  blue  parlor  the  wood- work  was  touched  up  with  paint,  a  new 
carpet  put  down,  the  old  soiled  and  worn  furniture  regilded  and  re-up- 
holstered, and  new  heavy  curtains  put  up,the  old  ones  bein^  transferred 
to  one  of  the  bed-rooms.  New  window- shades  were  hung  in  the  south 
windows  of  the  east  room,  the  blue  and  red  parlors.  New  matting  was 
laid  in  the  blue  parlor  in  June,  1888. 

The  chandeliers  of  the  green,  blue,  and  red  parlors  and  the  State 
dining-room  were  cleaned^  repaired,  and  regilded. 

In  the  State  dining-room  the  wood- work  and  walls  were  touched  up 
with  paint  where  necessary,  and  new  lace  curtains  hung  in  the  place 
of  the  worn  and  shabby  sets  that  had  been  in  use  for  several  years.  A 
number  of  the  State  dining-room  chairs  were  re-upholstered. 

The  wood-work  of  the  private  dining-room  was  repainted.  New 
linen  covers  were  purchased  for  the  furniture  in  the  east  room,  main 
corridor,  green  parlor,  and  upper  corridor. 

On  the  second  floor  the  wood-work  of  the  corridor  was  touched  up 
with  paint  where  necessary,  the  library  repainted,  the  wood-work  of 
three  of  the  office-rooms  coated  with  hard-oil  finish,  and  that  of  three 
bed-rooms  repainted. 

The  furniture  in  the  southwest  bed-room  was  r-eupholstered,  a  part 
of  the  old  carpet  of  the  east  room  laid  on  the  floor  in  place  of  the  old, 
worn-out  one  formerly  used^  a  set  of  shelves  placed  on  mantlepiece, 
and  other  minor  improvements  made. 

In  the  western  portion  of  the  upper  corridor  the  old  shabby  funii- 
ture  was  repaired  and  re-upholstered,  and  one  new  so£a  added ;  in  the 
office  portion  of  the  upper  corridor  the  leather  8o£em  were  re-upholst^\.^^ 
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and  repaired.  A  new  sofa  was  placed  in  t^e  nortliwest  bedroom^ and 
some  new  table-covers  purchased/  A  new  batlitab  was  placed  iu  ih 
bath-room. 

The  entire  attic  was  whitewashed^  a  large  storage  closet  built,  uid  the 
copper  pipes  under  the  floor  leading  from  the  roof  wei^e  enlarged  uid 
repaired.    The  new  tin  roof  was  repainted. 

In  the  basement  the  wood- work  of  the  engine-room  and  the  iron  doon 
of  the  fnrnace  were  painted ;  the  entire  corridor,  lanndry,  kitchen,  tax- 
uace-room,  and  outer  area  wails  were  whitewashed :  a  new  closet  was 
placed  in  the  servants'  bath-room  and  new  washtnos  in  the  laandiy. 
The  elevator  pump  was  repaired  several  times  and  the  elevator  put  in 
good  order. 

The  sewer-pipe  leading  from  kitchen  to  main  sewer  was  taken  np, 
cleaned  out,  and  put  back,  and  various  repairs  made  to  the  sewers;  tbe 
entire  plumbing  of  the  mansion  was  overhacded  and  put  in  complete 
order. 

The  house  was  draped  with  mourning  in  March  on  account  of  the  det^ 
of  the  Chief  Justice  of  the  United  States,  and  after  the  mooming  was  re- 
moved in  April  the  front  balcony  and  other  portions  of  the  north  front, 
which  had  been  badly  stained,  were  painted. 

A  wooden  storm-house  was  constructed  around  the  west  entraDeeoo 
the  basement  floor.  New  linoleum  was  placed  on  the  floors  of  the  kitcben 
and  pantry. 

The  ceiling  of  the  south  balcony,  which  was  in  a  dangerous  condrtios, 
was  taken  down  and  renewed ;  the  old  timbers  and  lathes  to  which  tbe 
mortar  was  attached  were  found  to  be  thoroughly  decayed ;  the  soutb 
balcony  was  repainted  where  necessary. 

All  windows  and  doors  throughout  the  house  needing  attention  were 
eased  and  repaired. 

The  entire  gas-flxtures  were  cleaned,  repaired,  and  pat  in  complete 
order  during  the  year. 

All  lace  curtaius  were  repaired  and  re-upholstered;  all  carpets  (aboot 
3,500  yards)  laid  and  curtains  hung  in  the  autumn  of  1887,  and  carpets 
taken  up  and  shaken,  and  curtains  taken  down  and  stored  away  for  tbe 
summer,  in  June,  1888. 

The  entire  sewerage  of  the  White  House  stables  was  overhauled  vid 
some  necessary  improvements  made;  the  roof  of  the  stable  was  repaired, 
two  rooms  were  whitewashed,  and  various  repairs  made  to  windows  and 
doors. 

All  furnaces,  ranges,  chimneys,  and  stoves  were  cleaned  and  repaired 
where  necessary.  Gas  fixtures  were  put  up  in  one  of  the  basement 
rooms,  also  in  the  stable  and  on  the  north  and  south  fronts  where  awn- 
ings are  placed  during  evening  receptions.     , 

Considerable  repairs  were  made  to  the  greenhouses. 

Tbe  outside  of  the  conservatory  and  the  inside  of  two  smaller  green- 
houses were  painted ;  an  entire  new  superstructure  was  constructed  on 
tbe  house  opposite  State,  War,  and  l^avy  Building,  the  middle  bed  of  fte 
house  raised,  new  iron  and  stone  plant-benches  placed  in  position,  suod 
tbe  heating  pipes  re-arranged. 

From  some  old  brick  and  other  old  materials  on  hand  a  small  addi- 
tional structure  was  built  to  take  the  place  of  the  old  broken-down  hot- 
beds. 

The  large  rose-house  was  thoroughly  repaired,  iron  colnrans  placed  in 
position  to  support  the  roof,  new  rafters  and  purlins  introduced  to  re^ 
place  those  already  decayed,  and  new  shafting  Ipserced  for  opening  and 
closing  ventilators. 
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In  the  Grapery  new  side  benches  stud  sills  were  constructed  to  replace 
those  worn  oat  and  decayed,  and  the  tin  portion  of  the  roof  was  repaired. 

Every  efforthas  been  made  to  maintain  these  greenhouses,  which  were 
constructed  previous  to  March,  1885,  in  as  go^  condition  as  possible. 

The  decayed  planks  were  removed  from  the  floor  of  one  of  the  rooms 
under  the  conservatory,  the  old  brick  taken  up,  cleaned  and  relaid,  and 
a  new  brick  tank  constructed. 

In  the  grounds  of  the  mansion  the  lawns  were  regularly  mown  and 
raked,  paths  and  roads  repaired  and  rolled,  trees  and  shrubs  pruned, 
mulched  and  watered,  flower  beds  laid  out  and  planted  with  orna- 
mental foliage  and  flowering  plants,  new  ti^ees  and  shrubs  set  out  and  a 
few  dead  ones  removed. 

The  stone  wall  upon  which  the  iron  fence  on  the  north  front  rests  was 
thoroughly  repaired. 

Some  minor  repairs  were  made  to  the  asphalt  roads  in  the  north 
grounds. 

The  fountains  were  repaired  and  maintained  in  good  order. 

TELEGRAPH  CONIOSOTINa  THE  CAPITOL  WITH  THE  DEPARTMENTS  AND 

GOYERNICENT  PRINTING  OFFICE. 

The  telegraph  lines  now  under  control  of  this  office  are  as  follows : 

The  line  of  overhead  wires  consists  of  77  xK>les,  covering  ajilistauce  of 
about  3^  miles  with  a  length  of  about  8  miles  of  wire :  this  line,  starting 
from  the  State,  War,  and  Navy  Building  runs  to  the  ]Executive  Maosiou, 
thence  to  the  Treasury  Building,  thence  to  O  street,  thence  to  Eighth 
street,  thence  to  H  street,  thence  to  North  Capitol  street,  and  thence 
to  the  Capitol ;  connected  with  it  is  one  running  from  the  Treasury  De 
partment  along  Fourteenth  street  to  the  Bureau  of  Engraving  and 
Printing. 

It  is  hoped  during  the  coming  year  to  connect  the  new  Pension  Build- 
ing with  the  main  line  along  O  street ;  authority  to  erect  the  necessary 
poles  on  Fifth  street  between  G  street  and  the  Pen»ion  Building  was 
asked  some  time  since  of  the  District  Commissioners,  and  if  granted 
the  line  will  be  completed  as  soon  as  funds  are  available. 

There  is  about  500  feet  of  13-conductor  Patterson  cable  running  from 
the  cable-iM)le  in  the  Capitol  Grounds  into  the  basement  of  the  Senate, 
and  250  feet  of  20-conductor  cable  running  from  the  cable-pole  on  the 
corner  of  Seventeenth  and  G  streets  into  the  State,  War,  and  Navy 
Building. 

The  under-ground  cable  now  in  use,  known  as  the  Waring  anti-induc- 
tion cable,  consists  of  two  6-conductor  cables  running  from  the  State, 
War,  and  Navy  Building  to  the  United  States  Senate  and  House  of 
Bepresentatives,  a  distance  of  2.6  miles ;  this  cable  runs  down  Seven- 
teenth street  to  New  York  avenue,  through  the  grounds  south  of  the 
Executive  Mansion  to  Fifteenth  street,  along  Fifteenth  street  to  B  street, 
along  B  street  to  Sixth  street,  thence  to  Missouri  avenue,  along  Mis- 
souri avenue  to  Third  street,  along  Third  street  to  Pennsylvania  avenue, 
along  Pennsylvania  avenue  to  First  street,  along  First  street  to  B  street, 
thence  to  North  Capitol  street,  and  through  the  conduit  into  the  Capitol 
building;  about  1,500  feet  of  cable  runs  through  the  Capitol,  and  about 
300  feet  is  used  in  connecting  the  Executive  Mansion  with  the  main 
cable. 

The  offices  connected  with  these  lines  are  as  follows :  Executive  Man- 
sion, United  States  Senate,  United  States  House  of  Bepresentatives, 
Treasuiy  Department,  State,  War,  and  Navy  Departments,  Departak^v^Lt^ 
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of  Justice,  PostOffice  Department,  Department  of  the  Interior, Gov. 
ernment  Printing  Office,  Signal  Office,  National  Mnseum,  and  Office  of 
Public  Buildings  and  Grounds.  Each  office  has  two  circuits  and  two 
sets  of  instruments  except  the  Signal  Office  and  Museum;  each  baa 
from  two  to  four  cells  in  the  local  battery. 

The  main  battery,  located  in  the  Office  of  Public  Buildings  aod 
Grounds,  has  80  cells  for  the  overhead  wires  and  36  cells  for  the  uDder- 
ground  cable. 

During  the  year  the  main  battery  was  increased  and,  together  with 
the  local  batteries,  maintained  in  good  condition  j  all  crosses  and  ob- 
structions of  every  kind  were  removed  from  the  wires  as  rapidly  as  pos- 
sible; the  blizzard  of  March  11, 1888,  did  great  damage,  and  it  was  sev- 
eral days  before  the  overhead  wires  were  in  proper  condition  for 
work. 

Six  new  poles  were  erected  in  place  of  those  which  were  badly  de- 
cayed ;  4,  decayed  at  the  bottom,  were  cut  off  and  reset  and  4  stnugbt- 
ened.  The  fixtures  on  the  Winder  Building  were  improved,  and  new 
ones  erected  on  the  Department  of  the  Interior. 

A  new  cable  box  was  placed  on  the  cable  pole  at  the  Capitol,  and  20 
feet  of  13-conductor  cable  placed  in  the  pole;  500  feet  of  cable  was 
taken  down  in  the  basement  of  the  Capitol  and  replaced  in  a  better 
position. 

The  Office  of  the  Department  of  Justice  was  refitted  with  instrnmente, 
and  all  the  other  instruments  on  the  lines  received  attention  from  time 
to  time. 

The  main  office  and  battery  were  removed  in  February,  1888,  from 
the  corner  of  Seventeenth  street  and  Pennsylvania  avenue  to  the  base- 
ment of  the  west  wing  of  the  State,  War,  and  Navy  Building. 

In  April,  1888,  in  accordance  with  a  resolution  of  the  United  States 
Senate,  a  plan  and  estimate  were  submitted  for  a  comprehensive  system 
of  underground  wires  for  telegraph  and  telephone  service  to  connect 
the  several  Departments  and  Bureaus  of  the  Government  in  Wash- 
ington City. 

In  view  of  the  possibility  of  no  Appropriation  being  made  for  this  new 
system,  the  estimate  presented  for  the  last  two  years  is  again  submitted 
for  replacing  the  present  overhead  wires  with  underground  cables. 

The  overhead  wires  are  daily  becoming  a  greater  and  greater  nuisance, 
and  the  experience  after  the  March  blizzard  clearly  shows  the  necessity 
of  placing  all  wires  under  ground  as  soon  as  possible^  the  growth  of* 
the  trees  on  the  sidewalks  has  reached  such  a  condition  that  daring 
wet  or  windy  weather  the  wires  are  almost  useless. 

To  remove  the  en  tire  overhead  system  and  replace  it  with  undergronnd 
6- wire  cables  will  cost  $8,500. 

The  overhead  wires  should  be  removed  at  once,  and  the  United  States 
can  not  well  demand  that  private  corporations  sh^  bury  their  wires 
unless  the  Govemment  takes  the  initiative  and  places  its  own  wires  un- 
der ground. 

In  the  discharge  of  my  official  duties  connected  with  the  telegraph 
lines  I  have  received  intelligent  and  efficient  assistance  from  Mr.  A.  J. 
Kennedy,  the  electrician  and  lineman  on  duty  in  this  office. 


SURVEYING  AND  DBAUGHTINa. 


The  time  of  the  only  draughtsman  allowed  this  office  is  mostly  taken 
up  with  the  care  of  the  old  records  of  Washington  City.  He  is  required 
to  be  in  his  office  during  the  greater  portion  of  each  day  to  exhibit 
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them  to  those  interested,  and  is  frequently  summoned  to  produce  the 
records  in  the  courts. 

During  the  year,  in  addition  to  these  duties,  he  has  prepared  maps 
of  Washington  Circle,  Iowa  Circle,  Du  Pont  Circle,  Marion  Park,  Folger 
Park,  grounds  south  of  the  Executive  Mansion,  Reservations  70, 71, 270, 
and  271,  Keservations  45y  46, 47, 48, 49,  and  50,  Beservation  No.  201,  and 
a  plan  of  the  basement  of  the  Executive  Mansion  showing  sewer,  water, 
and  gas-pipes;  he  has  also  made  a  large  map,  on  a  scale  of  1  inch  to  30 
feet,  of  the  battle-field  of  Gettysburgh,  in  connection  with  erecting 
monuments  to  mark  the  positions  held  by  the  troops  of  the  regular 
Army  in  that  action,  and  has  prepared  drawings  showing  the  plans  of 
the  engineerin  charge  forthe  proposed  system  of  underground  telephone 
and  telegraph  wires. 

He  has  also  devoted  much  time  to  careful  examination  to  determine 
what,  if  any,  lots  in  the  city  of  Washington  bow  occupied  and  claimed 
by  private  parties  are  still  the  property  of  the  United  States. 

It  is  believed  that  there  are  a  few  such  lots,  but  it  is  not  deemed 
proper  to  even  slightly  cloud  any  title  by  an  official  report  until  it  is 
absolutely  certain  that  the  Government  has  never  parted  with  the  land; 
the  investigations  will  continue  as  time  admits,  and  when  completed  a 
report  will  be  made  to  the  Secretary  of  War  with  request  that  the 
law  officers  of  the  Government  take  such  action  as  may  be  deemed  best 
to  protect  the  interests  of  the  United  States. 

It  ib  earnestly  urged  that  Congress  will  authorize  the  employment  of 
a  clerk  to  take  charge  of  the  old  records ;  to  properly  arrange,  index, 
and  show  them  to  parties  interested  will  require  the  constant  attention 
of  a  good  clerk,  and  the  only  draughtsman  allowed  this  office  would  then 
be  permitted  to  devote  his  entire  time  to  his  legitimate  duties. 

NTTMBEB  AHD  ABEA  OF  BESEBYATIGNS  AND  NUMBEB    OF  STATUES. 

CoiSdiUon,  number,  and  area  of  reservations. 


Detoription. 


Total  number  of  nMrrafcioiia . ... 
BeMirations  higlil  j  improred . . . 
Boterrmttons  -puHsSlj  tmpiOTed. 
BoMTTtttiaiit  ammptoTed 


Area. 


Feet. 

413.52 

231.42 

110. 76 

71.34 


Two  have  been  added  to  the  highly  improved  and  two  to  the  par- 
tially improved  during  the  year ;  two  of  those  formerly  classed  among 
the  highly  improved  have  been  still  more  improved  by  paths,  flower 
beds^  park  settees,  etc.,  during  the  year. 

Of  the  six  reservations  receiving  extra  improvements  during  the  year, 
two  were  on  New  York  avenue  between  Tenth  and  Twelfth  streets 
northwest,  one  on  Bhode  Island  avenue  at  the  intersection  of  Seventh 
and  R  streets  northwest,  one  on  Indiana  avenue  at  the  intersection  of 
Third  and  D  streets  northwest,  one  on  Massachusetts  avenue  at  the  in- 
tersection of  Ninth  and  B  streets  northeast,  and  one  on  North  Carolina 
avenue  at  the  intersection  of  Eighth  and  B  streets  southeast. 

The  effort  has  been  to  distribute  all  new  improvements  as  equally  as 
possible  among  the  different  sections  of  the  city. 

There  are  twelve  statues  in  the  public  grounds  under  charge  of  this 
office,  as  follows:  Washington,  Greene,  Jackson,  Lincoln,  Scott,  Farra- 
gut,  Thomas,  Du  Pont,  Bawlins,  McPherson,  Garfield,  and  Henry;  all 
of  these,  except  the  last,  were  carefully  cleaned  ofi'duiia%t\i^  ^^»s&. 
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lu  lli»  report  fur  IHSfi  a  list  wati  AubtalttBd  "f 
iiiR  tilt-  iirniuuvutiil  )klai)Ung  nf  the  rariuus  { i 
iiiider  flmrfju  of  this  oflico;  llie  litit  i-mbrui  < 
ami  viirietici*  gcufniUy  IcRnwii  that  will  tin 
iiiRlaii,  aii<l  eoinprisea  ill  tiiCapgi-egiite  ovu   -.- 
atitlstiriibs;  siiiu»tliat<iHt«  about 5,<H>0»jieiiiiiiuu8  li^vu  bL-tiu  {tUuud  M 

As  liervtofore  tttAtutl,  it  is  iuteiideil  to  ooiitfuau  uDDualljr  ftddii| 
tb(i  beAuty  of  tli«  i)urk«t  by  i)laiitiiig  out  vitrieiiKS  of  trues  ami  iUin 
tleniili^  uiLTit. 

I'Vom  tittio  tu  time  it  butiouic^  iiccc^arj'  to  rL-inuvv  some  of  ituib 
tliiit  wi^ru  tH^<t  out  iu  tbo  viirly  iiliiutiiig  of  Mio  grounds ;  ffreat  cai^  fa 
urciseiJ,  uuii  ii  tree  is  iiuvnr  cutilowu  iiutem  it  t«  badly  Uvcayetl  or  ti 
growth  in  Hi-riously  iiijuriug  others  of  more  vitlue. 

KUbrts  to  prevuiit  th«  iigury  of  tnseu  by  Ciittfrpttlars  wei-e  oonllni 
ttuil  ill  tUo  winter  of  1887-'88  several  bunhola  of  cocooos  were  gatfc 
and  dcstroyod.  ' 

KSTiKATBS  ruu  Tua  fihcai.  Yeak  xsoisa  jc.tk  30,  IW 

S«Uriiw  of  omploy^  pubtio  bnildiogs  and  groundit,  etc. : 

For  one  olHcB  clerk _ 91,600.  SO 

i'm  Otto  lUCBaenger 840.00 

For  ono  public  goTdoner V,  000. 00 

For  oncolerkiu  charge  of  old  pnblionMTds  of  Waoiungtan 

Cily 1,MI0.<» 

For  oue  eleolriciaii  and  telegraph  liiMtiian .      1,000.00 

For  orurBeera,  furoiuoii,  dranglilflinaD,  gardenan,  mechaa- 

iu8,  and  ialHirera ' 30.000,00 

For  oub  day  natclimaa  at  I>a  Fayette  Scioare 7SO.00 

For  one  day  vratcbman  at  FVaDtuin  Square 730.00 

For  l«o  daj  watohniou  in  SmithMDian  GrODiids,  at  piim 

each 1.330.00 

Fur  two  Digbt  iratcbmun  in  SniUbBODian  Groonds,  at  fTSO 

each 1.4I0.0O 

For  one  day  waU^hmaii  at  Jadiciaty  Sq.aaie 660.00 

For  one  day  watcboian  at  Lincoln  Square  and  a4]aoant 

rewtrraliona CflO.OO 

For  (me  day  watcbmna  at  lowaCiroIe tUO.OO 

For  one  day  watobnian  at  Tbomaa  Circle  and  nuigbbariag 

reuwrvatiuDB GfiO.OO 

Fur  unti  day  watchman  at  Washinglou  Circle  and  I£tiwlins 

Square iim.W 

For  one  day  ivat^ibnian  at  Du  Punt  Circle  and  neighboring 

Forunoday  watchmaDatMaPlierftUiiaiiil  FamiKutBiinares  000.  UU 

For  one  vrntchman  at  Staulou  Squarv  ami  neighboring  rea- 

ervaliuDH 6W.O0 

For  two  day  walchmea  at  Henry  (Anuory)  iinil  Sestoa 

w|iiBrea  and  reservatioUB  eaal  to  the  Botunioal  Gftrdena, 

atWeOeuth 1.330.01) 

Forouo  uijjht  watchman  at  Tlenry  (A.rmorjr}  and  Seiiton 

equarve  and  roHervations  east  to  the  Botauioal  Ourdena .  TU).  00 

For  one  day  watchman  at  Mouut  Veniuu  Bquaro  luid  ailja* 

cent  reaarvalioiis CfiaoO 

For  ODD  day  watohmau  at  gtouutls  south  of  ICxoentivo 

HEUisioD GOO.  00 

For  one  natcfauiau  for  green honseB  unil  narsory '         6(XK00 

For  one  day  natcbmau  for  Marion  Sqiinro,  Pofgor  Sqiun, 

and  adjacent  reoerTations 000.00 

* 

For  contingvnt  and  incidental  expeoMa SO(LOO 
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Improvement  and  care  of  public  gronnds : 

For  improvement  of  gronnds  north  of  the  Executive  Man- 
Blon:. ♦2,500.00 

For  improvement  and  maintenance  of  gronnds  south  of  the 
Executive  Mansion 4r000. 00 

For  ordinary  care  of  flrreenhouses  and  nursery 2, 000. 00 

For  ordinary  care  of  Lafayette  Square 1, 000. 00 

For  ordinary  care  of  Franklin  Square 1,000.00 

For  care  and  improvement  of  Monument  Grounds 5, 000. 00 

For  continuing  improvement  of  Reservation  No.  17  and  site 
of  old  canal  northwest  of  same 10,000.00 

For  construction  and  repair  of  poet  and  chain  fences  and 
constructing  stone  coping  around  reservations 1, 500. 00 

For  laying  asphalt  walks  in  various  reservations 5, 000. 00 

For  manure  and  hauling  same 5,000.00 

For  painting  watchmen^i  lodges,  iron  fences,  vases,  lamps, 
and  lamp-posts 1,000.00 

For  purchase  and  repair  of  seats 1,000.00 

For  purchase  and  repair  of  tools 2,000.00 

For  trees,  tree  and  plant  stakes,  labels,  lime,  whitewash- 
ing, aa!d  Atock  for  nursery 3,000.00 

For  removing  snow  and  ice 1,500.00 

For  flower-pots,  twine,  baskets,  wire,  splints,  moss,  and 
lycopodium 1,000.00 

For  care,  construction,  and  repair  of  fountains 1, 500. 00 

For  abating  nuisances 500.00 

For  improvement,  care,  and  maintenance  of  various  reser- 
vations     20,000.00 

For  improvement,  care,  and  maintenance  of  Smithsonian 
Gronnds,  including  construction  of  asphalt  roads  and 
paths 8,000.00 

For  improvement  and  care  of  Henry  and  Seaton  Parks, 
east  to  Botanical  Ganlens 2,500.00 

For  improvement,  care,  and  maintenance  of  Judiciary 
Square,  including  grounds  around  new  Pension  Building, 
and  asphalt  roads  and  walks  leading  to  Pension  Building.      7, 000. 00 

For  lodges  for  park  watchmen  in  Stanton,  Mount  Vernon, 
Iowa,  DuPont,  Thomas,  McPherson,  and  Folger  reserva- 
tions, at  $500  each $3,500.00 

For  supplying  and  keeping  supplied  the  76  vases  in  the 
New  Pension  Building  with  suitable  plants  and  shrubs 
and  caring  for  same,  in  accordance  with  the  joint  resolu- 
tion of  Congress  approved  March  29, 1886 1,000.00 

Care  of,  repairs,  fuel,  etc.,  Executive  Mansion:  fw,.j    . 

For  care,  repair,  and  refurnishing  the  Executive  Mansion, 
to  be  expended  by  contract  or  otherwise,  as  the  President 

may  determine 16,000.00 

For  fuel  for  Executive  Mansion,  greenhouses,  and  stable . .      3, 000, 00 

For  care  and  necessary  repair  of  greenhouses 5, 000. 00 

_——.—-.    24  000  00 
Lighting  the  Executive  Mansion  and  the  public  grounds :         '  *       ' 

For  erecting  7  iron  posts  each  25  feet  high,  and  connecting 

*  them  with  underground  wires  for  electric  lights 1, 000. 00 

For  electric  lights  for  365  nights,  from  7  xKMts,  at  70  cents 

per  light  per  night,  $4.90  per  night 1,788..'>0 

For  gas,  pay  of  lamp-lighters,  gas-fitters,  and  laborers,  pur- 
chase, erection,  and  repair  of  lamps  and  lamp-posts,  pur- 
chase of  matches  and  repairs  of  all  kinds ;  f  aol  and  lights 
for  office  and  office  stable,  for  watchmen's  lodges,  and 
for  green-houses  at  the  nursery :  Provided^  That  for  each 
6-foot  burner  not  connected  with  a  meter  in  the  lamps 
on  the  public  grounds  no  more  than  twenty  dollars  shall 
be  paid  per  lamp  for  gas,  including  lighting,  cloaniog, 
and  keeping  in  repair  the  lamps,  under  any  expenditure 
provided  for  in  this  act ;  and  said  lamps  shall  burn  not 
less  than  two  thousand  six  hundred  hours  per  annum ; 
and  authority  is  hereby  given  to  substitute  other  illum- 
inating material  for  the  same  or  less  price,  and  to  use  so 
much  of  the  sum  hereby  appropriat'Cd  as  may  be  neces- 
sary for  that  purpose. 14,000.00 

: \^;t^'^ 
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Repnlra  to  watnr-pipM ; 

far  repairing  and  extoodliig  frator-nipnii,  naroluM)  of  «p- 
parAlns  for  cleaning  thorn,  purnbaao  of  hoM>,  uul  sir 
uloaoiog  the npiinitit  and rmwiriDE  ondmiMwInjpipeaof 
aaiu«  llial  >nppl;  the  C'amtol,  the  Ex(«Dtl«e  Uajnslnu, 
and  tb«  building  for  the  State,  War  and  NaTT  Depart' 
niBtit* 1^.500.  UO 

Ti<i«i;rapti  t4)  oanoect  the  Capitol  with  UiA  DepartmcDt*  and 
the  (tuvcrauHnt  FriotinK  OtUc«: 

For  rpplacfog  tb«  eutire  orcrhtiod  system  of  wlnw  with 

ilnplicftte  ais  ooodnctor  nndergrnOBd  oabl«,  being  « total 

dbtiauon  of  almnt  10,U30  linear  fent: 

Dltobtne,  boxing,  elc,  10,fi(K)  feet,  at  S2  eeaU 9,310.  OO 

110,DUOrootorc»n(Iactorfat4tceQtapaTfbot 4,9&'>,O0 

HoporvliiiD]];,  oip«Tt  Joiners,  el«otriaiaos,  etc.,  tor  IIO,O0U 

fuel  of  oonductor,  atoa»-ba1f«eQt  per  fbot ,        SSn.  00 

Coaliti)^Dcie«,  inolnding  takiog  cables  Into  baildlaga....        680.00 

8;Gao.w 

Fur  cam  and  repair  of  existiag  lines l.SDOlOO 

10.01 

Total 

lu  sabinittiDg  these  eatimatea,  eome  of  wbicU  are  Inrgvr  thau  bet 
fore  iippro[>riat«d  and  some  for  new  work,  the  following  explnnjUJQi 
]>n.>eeiit«il : 

Pint. — One  pnblie  (gardener,  93,000.     I  have  aelced  for  nn  iw 
in  tbo  salary  of  the  public  fjiardener,  a  poaition  now  ku  Hatisfaclol 
filled  by  Mr.  (jeorge  H.  Bpowu.    The  dutiea  of  the  oQIl-p  require  If 
the  gentleman  who  tills  it  shall  t>e  thoroughly  skilled  iu  the  cnllait 
trec»,  sbniim,  an<l  plants,  and  shall  have  a  practical  knowled^re  ofdf 
engitieering  as  applied  to  landscape  garileiiing.     Mr.  Brown  romUg 
those  attributes,  to  which  be  adds  taste,  indnsti^',  aticl  integriiy. 
duties  take  bini  from  one  end  of  the  city  to  the  other.     Ho  is  din 
responsible  for  the  care  of  the  valuable  collection  of  planiA  in  (he  p 
sgating  garden,  and  superintends  tho  pri>pagatiouof  plaots  tbatan  . 
Dually  raisetl  for  the  pnblie  grounds,  which  this  year  Dumbcreil  aU 
360,000. 

Second. — Oue  clerk  in  charge  of  old  public  recordo  of  Wiwhht 
City,  1,500. 

These  records  include  maps,  deeds,  record-books,  letU-is,  elc^  fi 
tlio  organization  of  the  original  hoard  of  coinmiBsioneri*,  nuar  thi;d 
of  the  last  century,  up  to  1887,  wbeu  thw  dnticawereluriiud  ovurlo^ 
Chief  Of  Engineers;  they  are  constantly  examined  by  alt^jmeyfl 
others  itit«rest«d  in  lands  in  Washinct^n  and  the  pcFMun  in  ubw 
thorn  is  fre()ueDtty  requirod  to  produce  theut  in  courts ;  to  indox  il 
properly,  to  be  able  to  turn  at  ouce  to  the  detiiils  of  uny  iiauitjoi)  niH 
requires  familiarity  with  every  paper.    This  work  has  for  Uie  last  I 
years  been  intrusted  to  the  only  draughtsman  allowed  this  ulGoe,  I' 
during  the  last  sis  months  more  than  half  of  his  Umu  tiujs  been  M 
ally  employed  on  this  duty. 

I  eai'ueHlIy  recommend  that  this  appropriation  be  tniide  in  onlertil 
the  drangbtsuiau  may  be  permitted  to  attend  to  the  neceARSiy  I 
legitimate  dnties  of  his  oflice. 

Third. — For  one  telegraph  lineman,  $1,000.     Under  the  bead  of  " 

graph  connecting  the  Capitol  with  Departments"  will  be  found  a  S 

description  of  the  telegraph  system  under  charge  of  this  ofOee;  itB 

about  8  miles  of  overhead  wire  and  2.6  tniltvf  of  uniloj^  " 

there  are  17  offices  connected  with  these  lines,  tbo  im  ~ 
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being  at  this  office;  the  lineman  is  constantly  engaged  in  the  care  of 
the  main  and  local  batteries,  and  such  necessary  repairs  and  extensions 
as  a  system  of  wires  of  this  kind  requires ;  he  is  indastrioos,  efficient, 
and  capable,  and  has  won  the  confidence  of  all  with  whom  he  has  come 
in  contact  by'faithfal  attention  to  his  duties. 

Fourth. — For  overseers,  foremen,  draughtsmen,  gardeners,  mechanics, 
and  laborers,  1 30,000. 

I  have  submitted  the  same  estimate  as  presented  last  year. 

Che  grounds  under  charge  of  this  office  cover  an  area  of  413^  acres, 
divided  into  331  reservations  scattered  over  various  sections  of  the  city. 
Of  these  reservations  57  are  highly  improved,  47  partially  improved, 
and  227,  covering  an  area  of  al^ut  71^  acres,  remain  entirely  unim- 
proved. 

Each  year  we  improve  from  three  to  five  of  those  heretofore  untouched, 
thus  adding  to  the  beauty  of  the  city  and  the  welfare  of  the  neighborhoods 
in  which  the  reservations  are  situated.  These  new  improvements  are 
distributed  throughout  different  sections  of  the  city,  and  are  only  made 
where  private  enterprise  has  improved  property  in  the  vicinity.  Each 
improved  reservation  adds  that  much  to  the  expense  of  the  care  of  the 
public  grounds,  the  mowing  of  grass,  care  and  construction  of  paths, 
care  of  trees  and  shrubs,  etc. 

It  is  earnestly  recommended  that  this  appropriation  may  be  made  in 
order  that  the  beauty  of  these  numerous  parks,  so  ornamental  to  the 
nation's  capital,  may  be  maintained. 

Fifth, — One  day  watchman  at  Lafayette  Square,  $720;  one  day 
watehman  at  Franklin  Square,  $720. 

These  men  are  earnest,  faithful,  and  efficient ;  they  l^ave  charge  of  the 
two  handsomest  parks  in  the  city ;  they  are  busy  every  day  of  the  year, 
and  during  the  season  of  active  operations  are  on  duty  from  8  a.  m.  till 
8  p.  m. 

Sixth. — One  day  watchman  for  Marion  Square,  Folger  Square,  and 
adjacent  reservations,  $660. 

These  two  reservations  are  highly  improved,  the  one  containing  an 
area  of  about  1  acre,  the  other  about  2  acres ;  in  addition  to  these  there 
are  several  smaller  improved  reservations  in  the  vicinity ;  a  watchman 
is  very  necessary  in  this  locality,  the  nearest  one  being  at  Lincoln  Square, 
a  distance  of  hsdf  a  mile,  where  his  entire  time  is  required. 

Seventh. — ^For  improvement  of  grounds  north  of  the  Executive  Man- 
sion, $2,500.  It  is  proposed  to  remove  the  old  broken  asphalt  walks 
now  in  very  bad  condition  and  to  replace  them  with  new  materials  and 
to  resuriace  the  old  roadway  leading  from  the  main  road  to  the  green- 
houses ;  the  work  will  consist  of  constructing  about  900  square  yards  of 
paths  and  resurfacing  about  1,000  square  yards  of  roadway. 

Fighth. — For  improvement,  care,  and  maintenance  of  grounds  south 
of  the  Executive  Mansion,  $4,000.  These  funds  will  be  devoted  to 
completing  necessary  drainage  due  to  raising  Potomac  Flats,  to  con- 
tinuing the  improvement  of  the  northwest  section  of  the  reservation, 
covering  an  area  of  about  2  acres,  recently  occupied  as  a  storage  ground 
in  connection  with  the  construction  of  the  War,  State,  and  Navy  Build- 
ing, to  resurfacing  roads  and  paths  and  constructing  additional  walks, 
and  to  care  of  lawns,  planting  trees  and  shrubs,  etc. 

Ninth, — ^For  care  and  improvement  of  Monument  Grounds,  $5,000. 
In  view  of  the  work  of  filling  around  the  monument  and  of  the  raising 
of  the  Potomac  Flats,  it  will  be  necessary  to  continue  improvements  in 
the  drainage  system,  the  roads,  paths,  lawns,  etc.,  in  this  reservation ; 
the  amount  requested  will  be  applied  to  these  purposes. 
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Tenth. — For  layiug  aaplialt  wivlks  iti  vnrioutt  - 
ia  proposal !« replace  with  tlraUckiKs  lUipbuU  >,  i.:i;i»b 

Waslifngtoii  Circle,  Monut  Vcrnoii  8(iUiins  Ew  :■.  ■  ,<  .ruun-li 

(soDtli  8nle),  Lincoln  Square,  Stantuii  Siiuarr.  ini^'ci-  .-MjiiarL-.  Uirioo 
Squnrc,  llenry  and  Seaton  parka,  and  to  wnew  those  in  Kamfot 
Hi|U!ir»  and  Iowa  Oircle.  In  tbe  Iiite  fiill,  winter,  »n<l  ciuly  springthM 
wulks  are  muddy,  and  pedestriaua  seek  the  lawns,  wliiufa  are  thns  de. 
atroycd  by  trespassers.  Ttic  amountof  tliejwpatlis  whicb  it  inpropowd 
to  lay  this  year,  ia  abont  3,500  aquare  yanls.  Kaoh  uutumo  it  beoouwi 
necessary  to  put  down  plank  walks,  wliieti  must  again  be  niDored  il 
the  spring.  If  asphalt  walks  are  laid  the  annual  expense  inciikot  tr 
plank  walks  will  be  avoided. 

Eleventh. — For  improvement,  care,  and  niaintenanoe  of  variou  k 
VHtiona,  taOjOOO. 

Tlio  funds  required  nnder  this  head  are  for  tJie  pnrchaj;«  of  n 
for,  and  the  care  of,  the  improved  parks  and  for  the  iniprovemeotc 
as  many  us  possible  of  the  227  uniuiprovwl  reservations;  each  yei 
from  Ihree  to  five  are  added  to  the  list  of  Improved  reservatirtns,  in 
if  the  funds  now  requested  become  available  eight  or  ten  can  be  ■u)d(4 
daring  the  lisoal  year  ending  June  30,  ISdU ;  as  reservations  an;  lli« 
improved  the  eKi>en8e  of  the  care  of  the  whole  Is  slightly  inc« 
for  the  improvement-i  must  bo  maintained. 

Tieelfth.—'PoT  the  improvement,  earo,  and  mumtumiiiiM>  of  Soiilli' 
sonian  Qrouiids,  inelnding  the  coustrnetion  of  asphalt  roailtt  and  paOa, 

«S;ooo. 

This  reservation,  covering  an  area  of  over  58  acrcx,  la  the  fairgM 
and  one  of  the  haudflomest  in  tbe  city,  and  has  within  iis  limits  tl  ~ 
Smithsonian  Building,  tbe  National  Mnsenm,  and  tbe  new  Army  V 
ical  Museum. 

The  roads  ami  paths,  with  one  or  two  csceptious,  are  of  gravi-l,  i 
become  tin  sty  in  summer  and  mnddy  in  winter ;  a  flrst-claj«is  ospfafllt 
i-oad  pavement  is  now  in  course  of  construction  in  front  of  tbe  Soiitlt- 
souiau  Building,  running  from  Seventh  to  Tweldh  street,  a  di^taora  <4 
about  1,700  feet  and  covering  au  area  of  aliout  7,G0(l  square  ysHs; 
S,400  square  yards  has  been  laid,  and  it  is  hoiH4<l  that  a  sudieit-nt  »|>- 
proiiriation  will  be  ma^le  to  complete  the  whole  road  during  the  ff^ 
sou  of  1888.  With  tbe  appropriation  now  rexjuesttitl  it  t*  pni|M)^  M 
lay  about  1,500  square  yards  of  roadway  pavement,  ubont  LOOnsqnafa 
yardsof  asphalt  paths  leading  tbroagb  the  park  to  the  Mnsetioi.  anil 
to  maintain  in  good  conditiou  the  gravel  roads  and  paths,  gutlen, 
lawns,  trees,  shrubs,  and  drainage  of  this  haud«utoe  park. 

Thirteenth. — For  improvement,  care,  and  tnaintcnnnce  of  Ueniy 
(Annory)  and  Seaton  parks,  92,500.  These  reser^-ations,  exl«n<ti»S 
from  Seventh  street  to  the  Botanical  Gardens,  cover  an  area  of  34  uttk, 
with  road  and  walk  surfaces  of  over  10,000  aqnare  yards.  Thejai 
in  an  advanced  state  of  improvement.  Their  beauty  lias  tieen  mam 
by  the  depot  and  tracks  of  the  Baltimore  and  Potomac  Kailroad.  i 
mound  has  been  constructed  around  the  depot,  upon  which  it  is  h 
tended  to  plant  trees  and  shrubs,  so  that  iutimethe  depot  will  Itehiddei 
partially  from  view.  Tbe  materials  for  this  mound  have  thus  far  bwa 
ubta^ned  free  of  expense  to  the  United  States,  and  it  is  now  pmpciwl 
to  grade  the  mound  uml  to  seed  and  plant  it.  Tbe  fondei  rc>quMtedw< 
noe<led  for  this  purpow,  and  for  the  care  of  roads,  lawns,  gntUui,  ef  ~ 
and  laying  out  additional  paths. 

Fourteenth. — For  improvement,  care,  and  maintenaouo  of  JndiclBl] 
Sqnare,  including  grounds  around  the  new  Pension  Doildiug,  ^Ifitl^ 
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This  square  contains  an  area  of  20  acres,  and  includes  within  its  limits 
the  court-house  and  the  new  Pension  Building:.  It  is  crowded  daily 
with  persons  having  business  in  these  buildings.  The  appropriation 
now  requested  will  be  used,  if  granted,  for  completing  the  improve- 
ments around  the  Pension  Building,  including  asphalt  roads  and  paths 
leading  thereto,  and  in  the  general  care  of  this  large  reservation. 

Fifteenth. — For  lodges  for  park  watchmen  in  Stanton,  Mount  Vernon, 
Iowa,  Dn  Pont,  Thomas,  McPherson,  and  Folger  reservations,  at  $500 
each,  $3,500. 

The  watchmen  in  these  reservations  are  exposed  to  the  inclemency  of 
the  weather  at  all  seasons  of  the  year.  Eain  or  shine,  hot  or  cold,  night 
or  day,  year  in  and  out,  they  must  be  at  their  stations,  and  take  shelter, 
when  necessary,  either  under  a  tree  or  in  such  a  dwelling  or  store  a^  will 
offer  its  hospitality. 

The  dictates  of  humanity  call  for  this  appropriation. 

Sixteenth. — For  supplying  and  keeping  supplied  the  vases  in  the  new 
'Pension  Building  with  suitable  plants  and  shrubs,  $1,000. 

The  joint  resolution  of  Congress  approved  March  29, 1886,  requires 
that  the  seventy-six  large  vases  on  the  upper  corridor  of  the  new  Pen- 
sion Building  shall  be  filled  and  kept  filled  with  suitable  plants  and 
shrubs.  This  estimate  is  submitted  in  order  that  I  may  be  able  to  com- 
ply with  the  terms  of  the  law. 

Seventeenth. — For  care,  repair,  and  refurnishing  the  Executive  Man- 
sion, $16,000. 

This  old  building  needs  continual  repairs  and  repainting  to  maintain 
it  in  a  heat  and  habitable  condition.  Much  of  the  furniture  is  old  and 
needs  renewing,  while  new  carpets  are  required  in  many  of  the  rooms. 

During  the  past  eleven  years  the  appropriations  for  this  purpose  have 
been  as  follows:  1878,  $20,000;  1879,  $25,000;  1880,  $25,000;  1881, 
$20,000;  1882,  $50,000;  1883,  $40,000;  1884,  $28,000;  1885,  $22,500; 
1886,  $16,000,  including  $4,000  for  new  roof;  1887,  $16,000;  1888, 
$16,000;  1889,  $16,000.  It  will  be  observed  that  since  July  1,  1885,  the 
appropriations  have  been  much  less  than  previous  to  that  time. 

It  is  earnestly  recommended  that  this  appropriation  be  made,  a.s  it  is 
absolutely  necessary  in  order  to  maintain  in  a  neat  and  habitable  con- 
dition the  mansion  provided  for  the  office  and  the  residence  of  the  Chief 
Executive  of  the  nation. 

Eighteenth. — For  care  and  necessary  repair  of  greenhouses,  $5,000. 
The  sum  appropriated  for  this  purpose  during  the  past  five  years  has 
been  annually  only  $4,000,  while  in  previous  years  it  was  $5,500.  The 
greenhouses  were  constructed  previous  to  1885  under  appropriations 
made  by  Congress,  and  need  continual  repair ;  they  require  the  con- 
Btant  supervision  of  three  experienced  gardeners,  whUe  the  assistance  of 
laborers  from  time  to  time  is  necessary ;  at  this  time  the  wood- work  of 
the  superstructure  of  the  main  conservatory  is  in  very  bad  condition 
and  requires  immediate  and  extensive  repairs. 

Nineteenth. — For  erecting  seven  lamp  posts  in  the  ellipse  south  of  the 
Executive  Mansion,  from  the  top  of  which  shall  be  shown  electric  lights, 
$1,000. 

For  electric  lights  for  three  hundred  and  sixty-five  nights  from  seven 
lamps,  at  70  cents  per  night  each,  $1,785.50. 

The  grounds  south  of  the  Executive  Mansion,  now  highly  improved, 
are  without  lights.  It  is  believed  that  the  electric  lights  mentioned 
above  will  shed  a  soft,  mellow  light  over  the  entire  reservation. 

Twentieth. — For  replacing  the  overhead  wires  between  tliey^^^AJ^ 
and  the  Departments  with  a  duplicate  underground  six-wixe^  <isi^^^ 
$8^600. 
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It  givf-K  tue  tileaiiure  again  to  esprosn  mynppivciaHon  of  theelBu, 
niaiiDf^r  in  which  Mr.  George  H.  Brown,  the  jiubiic  gardener,  and  | 
R  F.  Concblin,  the  overseer  and  chief  clerk,  have  iH-rfomK-d  lIjfirvT 
OI18  and  important  dntiea.  It  has  l>een  my  good  fortane  to  have  itw 
HiHUince  or  these  two  gentlemen  in  ihe  discharge  of  my  nlltcial  ilnli 
(luring  th«pa»t  three  years,  and  I  earnestly  commend  ihetu  forllidri 
tiring  energy  and  their  fidelity  to  the  interests  of  the  GovcrniDont  fl 
the  work  comiuitte<l  to  their  charge. 

I  am,  general,  very  respectfally,  yonr  oliedient  scrrant, 

^OON   M.   WlLSOK, 
lAeut,  Col.  Corpg  of  EnyinKn, 

Colonel  17.  S.  ArwfM 
The  Chief  op  Enoisebrs,  U.  S.  A. 


REPORT,  Wmi  ESTIMATK,  RESPECTINd  A  COMPREnEKSlVE  •__ 
UNDERGROUND  WIBEB  FOR  TELEGRAPH  AND  TELEI'OONK  (__ 
TO  CONNECT  THE  SEVERAL  DEPARTMENTS  AND  BDRKAIIS  OF  1 
GOVERNMENT  IN  WASHINGTON  CITY. 

Office  of  Public  BoTLDiNOa  and  Gnotnow, 
Wathington,  D.  C,  April  9,  ir 
General:  I  have  the  honor  to  acknowledge  the  reeejpt  of  l 
lowing  resoIntioD  of  the  United  States  Seunto: 

Ik  Tnn  Srnatk  i>r  thk  U-vitbh  Statim, 
.Vi««J»M,ir 
It  of  Public  Buil<liiij!8  RDil  riiMnmli 
or  befoK  Sloniliiy,  thx  ICth  il>j  of  April,  > 
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comprehensive  system  of  nndergroand  wires  for  telegraph  and  telephone  service,  to 
oonnect  the  several  Departments  and  Bureaus  of  &e  Government  in  Washington 
City,  presenting  in  detail  the  same,  and  an  itemized  estimate  of  cost. 
Attest: 

Anson  G.  McCook, 

Secretary, 
By  Chas.  W.  Johnson, 

Chief  Clerk, 

In  compliance  with  the  terms  of  this  resolution  I  have  the  honor  to 
submit  the  following  report : 

At  this  time  the  United  States  has  no  established  Government  sys- 
tem of  telephone  wires  connecting  the  various  Departments,  and  with 
the  exception  of  two  6-conductor  Waring  anti-induction  underground 
cables  running  from  the  State,  War,  and  Navy  Building  through  the 
Executive  Mansion  to  the  Oapitol,  the  Government  is  entirely  depend- 
ent for  telegraphic  facilities  upon  overhead  wires. 

These  cables  were  laid  in  the  fall  of  1883  free  of  cost  to  the  United 
States  by  the  Standard  Underground  Oable  Company,  with  the  under- 
standing that  they  should  <<  be  maintained  at  the  expense  of  the  com- 
pany until  March  1, 1884,^  •  •  m  u  ^ud  thereafter  two  of  the  cables 
to  remain  in  the  possession  of  the  United  States." 

The  United  States  overhead  wires  are  now  strung  on  low  poles,  and 
are  a  nuisance  to  which  the  public  should  no  longer  be  subjected.  The 
growth  of  trees  on  the  sidewalks  along  the  lines  has  reached  such  a 
condition  that  during  wet  or  windy  weather  the  wires  are  almost  use- 
less. For  several  days  after  the  severe  storm  of  March  II,  1888,  the 
overhead  lines  were  in  a  most  demoralized  condition,  and  had  it  not 
been  for  the  underground  cable,  telegraphic  communication  between 
the  Oapitol  and  the  Executive  Mansion  would  have  been  impossible. 

I  have  the  honor  to  submit  herewith  a  map  of  the  city  of  Washiog- 
ton,  showing  the  proposed  routes  for  a  comprehensive  system  of  tele- 
graph and  telephone  underground  wires,  connecting  the  several  Depart- 
ments and  Bureaus  of  the  Government  in  this  city. 

It  is  proposed  to  connect  the  different  Departments  by  trunk  liues, 
with  branch  lines  leading  to  subsidiary  points.  The  trunk  routes  are 
laid  down  in  heavy  red  lines,  the  branch  routes  in  broken  red  lines. 

The  Departments  and  Bureaus  to  be  connected  are  as  follows : 

(1)  TBUNK  LINES. 

Oapitol,  Government  Printing  Office,  Pension  Building,  Interior  De- 
partment, Post-Offlce  Department,  National  Museum,  Treasury  Depart- 
ment, Department  of  Justice,  Executive  Mansion,  State,  War,  and  Navy 
Building. 

(2)  BRANCH  LINES. 

Winder  Building,  Signal  Office,  Naval  Observatory,  Bureau  of  En- 
graving  and  Printing,  Propagating  Gardens,  Agricultural  Department, 
Smithsonian  Institution,  Army  Medical  Museum,  Armory,  Coast  Sur- 
vey Building,  Washington  Barracks,  navy-yard,  and  Marine  Barracks. 
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Attention  is  invited  to  the  diagram  marked  (B),  submitted  herewith, 
which,  with  the  preceding  table,  clearly  shows  the  lines  proposed. 

The  following  tables  will  show  how  the  various  wires  are  to  be  used 
in  the  more  important  buildings : 


STATE,  WAB,  AND  NAVY  BUILDING. 


Tnmk-Une  wine. 

Wiree. 

Trunlc-line  wiroe. 

Wires. 

Three  tdegreph,  2  olock,  end  I  eburm  wire, 
Aeironite  .............................. 

12 

8 
3 
1 
3 
3 
3 
3 
3 
3 

Telephone  wiree  to— <^ontinaod. 

Govemoient  Printins  Office 

3 

Telephene  wiree  to— 

KTAAirfci VA  If ftnAinn 

Branch-llnee  wiree  from  State,  War,  and 
Navy  Bailding  to- 
Naval  Observatory. 

TrMMUirr  T)4^nertinfliit.....i^«i^.'.i^. r ... 

12 

If eiionel  MaMfnm ..  ....... ...t-r-r... 

Chief  Siirnal  Office 

12 

United  Stetea  Senate 

Winder  Bnildlne 

12 

Honeeof  TtfiPieeeiitetiTei         i 

Waabington  Barracks,    Navy- Yard, 
Marine  Barracks,  and  Propagating 
Gardens.......... .'. .. 

Offiee  **f  A  ttAmAv.f}AiiAr«l 

Interior  Denertment 

4 

Peet-Oflloe  Denertment 

Total 

Penelon Offloe. ..r .,...t....,,,...  . 

80 

BX18CUTIVB  MANSION. 


Six  telegn^ih  ciicaits 

Telephone  wires  to— 

Sute,  War,  and  Navy  Building 

Treasury 

National  Maseum 

United  States  Senate 

Hoose  of  Bepresentatives 


Telephone  wires  to— Continned. 
Office  of  Attorney-General. 

Interior  Department 

Post-Office  Department 

Pension  Office 

Government  Printing  Office 

Total 


24 


TBBASUBY  DEPABTMENT. 


Blx  telegraph  oirooite 

Telephone  wires  to— 

State,  War.  and  Navy  BaOding 

Executive  Mansion 

National  Mnsenm 

United  States  Senate 

House  of  Bepresentatives 

Offioeof  Attorney- General.... 

Interior  Department 

Poet-Oflloe  Department 


Telephone  wires  to— Continued. 

Pension  Office 

Government  Printing  Office. 


Branch-line  wire: 

Bureau  of  Engraving  and  Printin;; 

Total 


1 
2 


28 

1 

29 


DEPABTMENT  OF  JUSTICE, 


Six  telegraph  circuits 

Tek^hone  wires  to- 
State,  War.  and  Navy  Building 

Executive  Mansion 

Treasury  Department 

Interior  Department 

Pension  Office 

Oovemment  Printing  Office. . . 


Telephone  wires  to— Continned. 

National  Maseum 

United  States  Senate 

HoQse  of  Representativee... 
Post-Office  Department 

Total 


1 
1 
1 
1 


24 


DEPABTMENT  OF  INTERIOR. 


Six  telegraph  circuits 

Telephone  wires  to- 
State^  War,  and  Navy  Building 

Executive  Mansion 

Treasury  Department 

Office  of  Attorney-General 

Post'Offioe  Depaiiment 

Pension  Office 


Telephone  wires  to — Continuod. 
Government  Printing  Office. 

National  Muaenm 

United  States  Senate 

House  of  Beprottentatives  .. 

Total 


2 
2 
2 

2 


33 


v 
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POST-OFFICE  DSPABTMEKT. 


Tnmk-liDe  wirea. 

Wlret. 

Tnink-llne  wires. 

Wim. 

RiT  iAlpfl^ranh  circnite......  ............... 

12 

8 
1 

1 
1 
2 
1 

Telephone  wires  to--Contiinied. 

GoTemment  Printing  Office..... 

Telephone  wires  to— 

Suite,  War,  and  Navy  Building 

Ki<>cntirf^  Afn^nHioi* 

a 

National  Mnsenni  ...7....^. ^ 

1 

United  States  Senate 

1 

Trea«urv  Denartment .............. 

H<mn  of  RenrefMuitatiTea  <^^^  ^ 

1 

OfH(\A  or  Attornev-General ............ 

Total 

Interior  Deoartmoni...... .4.......... 

21 

Pflnniop  Ofln«A 

PENSION  OFFICE. 


Six  telefrraph  circnita 

Telephone  wirea  to — 

State,  War.  and  Navy  Building 

Executive  ManHion..... 

Trea«ury  Department 

Office  of  Attorney -General 

Interior  Department 

Post-Offioe  Department 


Telephone  wires  to— Comtinned. 
Goreninient  Printing  Offioe.. 

National  Mosenm 

United  States  Senate 

Hoose  of  BepreaentatlTea .... 

Ttona 


I 

1 
1 
1 


s 


GOVEBiniBirr  pbotcing  office. 


Six  telef^raph  circuits 

Telephone  wires  to^ 

State.  War,  and  Navy  Building 

Executive  ManHion 

Treasury  Department 

Office  of  AttoraeyGoneral 

Intorior  Department. 

Post-Uffice  Department 


Tdephone  wires  to— Coatinned. 

.    Pension  Office 

National  Mueenm 

United  SUtes  Senate 

Honae  of  BepresentatiTes . . . 

Total 


t 

1 

s 
a 


UNITED  STATES  SENATE. 


Six  telejrraph  circuits 

Telephone  wires  to— 

State,  War,  and  Navy  Building 

Executive  Mansion 

Treasury  Department , 

Office  of  Attorney-(ienoral 

Interior  Department 

Post-Office  Department. . . 

Pension  Office , 

Government  I'riuting  Office 


Telephone  wires  to— Omtinaed. 

National  Muaeom « 

Branch-line  wirea : 

Office  of  Coast  Surey 

Navy-yard 

Marine  Barracks 

Washington  Barraoks 

Totsl 


I 
1 
1 
1 

11 


HOUSE  OF  REPRESENTATIVEa* 


Six  telegraph  circuits 

Telephone  wires  to- 
State,  War.  and  Navy  Building 

Treasury  Department 

Execntivo  Mansion 

Office  of  Attorney-General 

Interior  Department 


Telephone  wirea  te— Continaed. 

Fost-Offlee  Department 

Pension  Office 

Government  Printing  Office. 
National  Museum.. -> 

Total 


1 
1 
S 

1 

i 


*  The  "  House"  Exchange  will  also  have  2  wires  over  to  the  "Senate  "  Exchange. 

NATIONAL  MUSEUM. 


*% 


Six  telejrraph  circnits 

Telephone  wires  to — 

State,  War.  and  Navy  Building 

Executive  Mansion 

Ti  easurv  Depaitment 

Ofh«e  of  Attt»mev-General 

1  n terior  Department 

Po.st-Office  Department , 

Pension  Office 

Government  Printing  Office"!.! 


Telopbone  wires  to— Continued. 

United  States  Senate 

House  of  Bepresentati  ves 

Branch  lines  from  National  Mnseum 

Annorv 

Army  Medical  Museum 

Smitnaonian  Institution 

Agricultural  Department 


5 
( 

If 
9 
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The  estimated  cost  of  the  whole  work,  based  upon  present  prices  of 
labor  and  materials,  will  be  aboat  as  follows : 

57,644  feet  of  trenching  and  boxing,  including  filling  with  pitch,  at  22 

cents  per  foot tl2,G61.6S 

1,001,905  feet  of  conductor  at  4^  cents  per  foot  delivered  in  Washington..     45, 065. 72 
Supervising  laying  cable,  expert  joiners,  electrician,  etc.,  for  1,001,905  feet 
conductor,  at  ^  cent  per  foot 5,009.52 

Total .? 62,776.92 

Add  10  per  cent,  for  approximate  cost  of  taking  cables  into  buildings,  and 

contingenoios 6,277.69 

Grand  total 69,054.61 

It  will  be  observed  that  in  this  estimate  I  have  carried  oat  literally 
the  terms  of  the  resolution  and  confined  my  estimates  to  the  under- 
ground wires  for  telegraph  and  telephone  service,  but  carrying  them 
into  the  operating  rooms  in  the  various  buildings. 

The  cost  of  .the  few  telegraph  instruments  and  the  eight  switch-boards 
which  will  be  required  will  be  about  $1,000;  the  expense  of  the  tele- 
phones will  be  a  matter  of  more  importance,  and  will  depend  entirely 
upon  the  number  of  instruments  that  may  be  required  in  each  depart- 
ment. 

The  president  of  the  Chesapeake  and  Potomac  Telephone  Company 
informs  me  that  his  company  has  no  authority  to  sell  telephones,  but 
will  rent  them  at  the  rate  of  $20  per  set  per  annum,  each  set  consist- 
ing of  one  hand  telephone  and  one  transmitter.  I  have  been  told  that 
in  case  the  instruments  can  be  purchased  they  will  cost  about  $^  per 
ser« 

I  am,  general,  very  respectfully,  your  obedient  servant, 

John  M.  Wilson, 


Lieut  Col,  of  Engineers  J 
Colonel  U.  8.  Army. 


The  Chief  of  EngineebSi  17.  S.  A. 


ZZ3. 

washington  monument. 

Office  of  Public  Buildings  and  Grounds, 

Washingtonj  D.  0.,  October  4, 1H88. 

Oenebal  :  I  have  the  honor  to  submit  the  following  report  of  opera- 
tions upon  the  completion  of  the  Washington  Monument  up  to  the  close 
of  the  month  of  September^  1888. 

By  direction  of  the  President  of  the  United  States,  as  contained  in 
Special  Orders,  No.  76,  Headquarters  Army,  Adjutant-General's  Office, 
Washington  D.  C,  April  3, 1888, 1  reported  to  the  Joint  Commission  for 
the  Completion  of  the  Washington  Monument,  on  April  4, 1888,  as  en- 
gineer in  charge  of  the  construction  of  the  monument,  vice  Col.  Thos. 
Lincoln  Casey,  Corps  of  Engineers,  relieved  at  his  own  request. 

The  last  report  made  by  my  predecessor  to  the  Commission  was  dated 
December  1, 1887,  and  submitted  to  Congress  on  December  17, 1887. 

Under  the  terms  of  the  act  of  Congress  approved  October  2,  1888, 
known  as  the  sundry  civil  bill,  the  joint  commission  created  by  the 


t 


'I 


I 


I 


) 

*  ■ 

r 
I 

! 


^ 


2800  REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMT. 

act  of  Aagast  2, 1876,  for  the  completion  of  the  Washin^rton  MonameDt 
was  dissolved  at  its  own  request,  and  tho  Secretary  of  War  was  char^ 
with  the  custody,  care,  and  protection  of  the  monument. 

Since  December  1, 1887,  operations  have  been  in  progress  under  con- 
tract with  Mr.  Thomas  H.  Lyons,  of  Baltimore,  constructing  an  earthen 
embankment  around  the  monument;  during  this  period  he  has  de- 
posited about  120,000  cubic  yards  of  earth  in  position,  making  in  all 
about  205,000  cubic  yards  deposited  under  his  contract. 

The  total  amount  that  will  be  contained  in  the  mound  when  com- 
pleted has  been  determined  by  accurate  calculation  to  be  267,412  cobie 
yards,  of  which  250,000  yards  are  to  be  furnished  by  Mr.  Lyons  under 
his  contract.  Careful  instrumental  surveys  have  been  made  from  time 
to  time  in  order  to  accurately  determine  the  quantities  of  earth  in  posi- 
tion delivered  by  the  contractor. 

The  steam  machinery  and  the  electric  light  plant  have  been  put  in 
running  order,  and  under  the  terms  of  the  act  of  October  2, 1888  (sun- 
dry civil  bill),  the  elevator  and  machinery  connected  therewith  will  be 
started  at  an  early  day. 

On  the  18th  of  February,  1888,  proposals  were  invited  for  the  oonst^I^ 
tion,  at  the  expense  of  the  Washington  Monument  Society,  of  a  marble 
lodge  house,  to  be  situated  about  40  feet  from  the  monument.  The  con- 
tract was  awarded  to  Messrs.  Lane  &  Malnati,  of  this  city,  for  the  som 
of  $10,720.  The  location  was  afterwards  changed  by  direction  of  the 
Monument  Commission  to  a  position  about  480  feet  east  of  the  mooa* 
ment,  and  for  the  necessary  work  connected  with  this  change  an  ad- 
ditional sum  of  $930  was  allowed  the  contractors  by  the  Commission. 

Operations  were  commenced  early  in  April  at  the  original  site  selected, 
but  suspended  in  May  and  again  resumed  early  in  June  at  the  new 
site.  Tho  progress  of  the  work  has  been  slow  but  the  character  of  the 
materials  and  construction  has  been  satisfactory.  At  the  close  of  Sep- 
tember, 1888,  the  walls  of  the  building  were  nearly  completed. 

During  the  present  fiscal  year  it  is  proposed  to  finish  the  constroc- 
tion  of  the  terrace  under  contract,  to  cover  its  entire  area  with  good 
soil,  to  seed  it  down,  to  commence  laying  out  roads  and  walks,  to  com- 
plete the  new  lodge,  to  begin  a  system  of  drainage  for  the  grounds,  to 
insert  in  the  walls  of  the  monument  the  memorial  stones  on  hand,  and 
to  maintain  in  good  order  the  machinery  connected  with  the  elevator 
and  electric  lights. 

The  following  estimate  for  operating  the  elevator,  the  electric  lights, 
and  machinery  connected  therewith,  for  the  fiscal  year  ending  June^, 
1890,  is  submitted : 

One  custodian,  at$100  per  month $1,200 

One  steam  engineer,  at  $^0  per  month 860 

One  assistant  steam  engineer,  at  p50  per  month 720 

One  lireman,  at  $50  per  month -s. 600 

One  assistant  fireman,  at  $45  per  month .- ^ 

One  condnctor  of  elevator  car,  at  $75  per  month - 900 

One  attendant  on  iloor,  at  $45  per  month -- MO 

One  attendant  on  top  Iloor,  at  $45  per  month 5^0 

Three  night  and  day  watchmen,  at  $60  per  month 2,160 

Fuel,  lights,  oil,  waste,  packing,  tools,  matches,  paints,  brashes,  brooms, 
lanterns,  rope,  nails,  screws,  lead,  electric  lights,  heating  appwatus,  oil 
stoves  for  elevator  car  and  upper  and  lower  floor,  repairs  to  engines,  boil- 
ers, dynamo,  elevator,  and  repairs  of  all  kinds  connected  with  the  monu- 
ment and  machinery,  and  purchase  of  all  necessary  articles  for  keeping 

tho  monument,  machinery,  elevator,  and  electric  lightplant  in  good  order..  1310 

10,500 
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An  estimate  for  continuing  the  improvement  of  the  grounds  around 
the  monument  has  been  submitted  in  my  report  upon  Public  Buildings 
and  Orounds  for  the  last  fiscal  year. 

8tai0mmt  of  expmiditmre$  from  Deomkber  1»  1887,  to  September  30, 1888. 

BaUmoe  on  hand  December  1,1887 $74,927.61 

Appropriation  of  October  2, 1888 27,500. 00 

Total 102,427.61 

Amount  expended  up  to  September  30, 1888 $44,853. 02 

Amount  coYcred  by  existing  contracts.... 30,074.59 

74,927.61 

Amount  ayailable  October  2, 1888 27,500. 00 

Very  respectftdlyi  your  obedient  servant, 

John  M.  Wilson, 
Lieut.  Ool,  Corps  of  Engineers^ 

Colonel  XT.  8.  Army. 
The  OmsF  of  En0inbeb8|  XT.  S.  A. 

BNG  88 ^176 
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CONSTEUCTION  AND  IMPROVEMENT  OF  ROADS  AND  BRIDGES  IN  THE 

YELLOWSTONE  NATIONAL  PARK. 


ANNUAL  REPORT  OF  MAJOR  CHARLES  J.  ALLEN,  CORPS  OF  ENGINEERS, 

FOR  THE  FISCAL  TEAR  ENDING  JUNE  30,  1888. 


United  States  Engineer  Office, 

Saint  Faulj  Jftnn.,  July  6, 1888. 

Sir:  I  have  the  honor  to  forward  herewith  my  report,  in  duplicate, 
upon  the  improvement  and  construction  of  roads  and  bridges  in  the 
Yellowstone  National  Park  for  the  fiscal  year  ending  June  30, 1888. 
Very  respectfully,  your  obedient  servant, 

Ghas.  J.  Allen, 
Mc^or  of  Engineers. 

The  Ohief  OF  Engineers,  17.  S.  A. 


construction  and  improvement  of  roads  and  bridges  in  the 

yellowstone  national  park. 

(In  oharge  of  C«pt.  CliDton  B.  Sean,  Corps  of  Enfcineert,  until  April  16,  1886.    Since  that  date  in 

charge  of  MaJ.  Charles  J.  Allen,  Corps  of  Engineers.] 

The  beginning  of  systematic  road  and  bridge  construction  in  the  park 
followed  an  appropriation  of  $40,000  made  by  act  of  Congress  approved 
March  3, 1883,  the  portion  of  the  appropriation  allotted  to  constraction 
woiic  to  be  expended  under  the  supervision  and  direction  of  an  engineer 
officer  detailed  by  the  Secretary  of  War. 

Gapt.  D.  O.  Kingman  was  the  officer  so  detailed.  He  continued  iu 
charge  until  April  1, 1887,  when  he  was  relieved  by  Captain  Sears. 

Those  officers  accomplished  a  large  amount  of  excellent  work  in  re- 
pairing old  roads  and  in  opening  routes  to  regions  in  the  park  thereto- 
fore inaccessible  to  tourists. 

The  project  for  this  improvement  consists  in  repairing  old  trails  and 
in  the.  construction  of  substantial  roads,  about  18  feet  in  width,  well 
crowned,  ditched  and  drained,  with  easy  grades,  and,  where  necessary, 
covered  with  gravel  or  broken  rock ;  also,  the  building  of  good  bridges 
over  the  streams.  The  permanent  roads  to  cover  a  circuit  of  about  145 
miles,  extending  from  the  park  line  at  Gardiner,  Mont.,  to  the  Mam- 
moth Hot  Springs;  thence  to  Norris  Oeyser  Basin;  thence  to  Upper 
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Qeyser  Basin;  tbence  to  Yellowstone  Lake  via  Shoshone  Lake,  aooai 
the  great  continental  divide  of  the  Bocky  Mountains;  thence  along  the 
Yellowstone  Lake  and  Yellowstone  Biver  via  the  Falls  and  the  Graod 
OaSLon  to  Yancy's;  thence  to  the  Mammoth  Hot  Springs.  In  addition, 
a  cross-road  from  the  Firehole  Basin  to  the  Falls  of  the  Yellowstone; 
a  cross-road  from  the  latter  to  the  Norris  Basin;  a  road  from  the  west 
line  of  the  park  to  the  Firehole  Basin;  a  road  from  Yancy's  to  the  east 
line  of  the  park,  and  a  number  of  short  branch  roads  and  trails  from  the 
intersections  of  the  above-named  roads  to  minor  objects  of  interest  off 
the  main  lines  of  travel;  in  all,  about  225  miles  of  new  road,  aboat 
twenty  large  and  fifty  small  bridges,  and  many  colverts  contemplated 
in  the  proicct.  Cost  of  completion  of  the  project,  as  estimated  in  the 
Annual  Report,  1887,  $250,000. 

The  condition  of  the  roads  and  bridges  before  the  adoption  of  the 
present  project  was  deplorable.  The  roads,  fewln  number  and  short 
in  extent,  were  mere  wagon  trails;  the  grades  were  frequently  ezoese- 
ively  steep,  and  the  roads  full  of  stumps,  rocks,  boggy  places,  and  dan- 
erous  side-hill  slants. 

The  foregoing  is  derived  from  the  Annual  Bepwt  of  the  Chief  of  En- 
gineers for  1887,  and  from  Appendix  A  A  A  to  the  same. 

Following  is  a  statement  of  the  work  accomplished  by  Captain  Sean 
in  the  past  fiscal  year,  from  memoranda  furnished  by  him : 

On  July  1,  1887,  the  appropriation  for  the  new  fiscal  year  became  avatlabk^  ud 
three  working  parties,  provided  with  the  proper  camp  oatfit,  tools,  teams, etc.,  were 
pat  into  the  lie  Id  and  began  work,  which  was  oontinaed  nnintermptedly  np  to  Oc- 
tober 15, 1887.  when  all  parties  were  withdrawn  and  dischaigedj  and  the  plant  stored 
for  the  winter  in  charge  of  a  watchman. 

Olio  party  began  at  Gibbon  Meadow,  near  the  entrance  to  the  ca&on,  and  woiked 
north  toward  Norris  Geyser  Basin,  building  a  new  permanent  road,  which  was  fin- 
ished to  the  latter  point.  A  considerable  portion  of  the  road  was  through  a  hwry 
meadow  soil,  soaked  with  water,  requiring  much  deep  ditching,  many  ciUYerta,  sad 
nnmerous  drains. 

The  rest  was  through  heavy  timber.  The  total  length  was  about  4  miles.  Tbs 
lino  adopted  was  almost  entirely  new,  and  but  little  of  the  old  road  was  utilized. 

Another  party  began  operations  on  the  road  from  Norris  Basin  to  the  Falls  sod 
Grand  Canon,  taking  up  the  work  where  it  was  left  off  at  the  close  of  the  lastisssoo. 
This  road  was  completed  to  within  a  mile  of  the  Falls,  and  partially  built  to  within  ooe- 
fourth  of  a  mile  of  same.  The  total  length  of  road  built  on  tlds  section  was  equiTilsnl 
to  about  6  miles  of  new  road.  The  greater  portion  of  this  was  throagh  heayy  timber, 
and  about  half  a  mile  in  Virginia  Ca&on  required  retaining- walls  of  dry  bowldsr 
masonry. 

A  third  party  started  at  the  end  of  last  year's  completed  road  near  Beaver  Lsks 
and  worked  toward  Swan  Lake  Meadow  on  the  line  of  the  main  road  to  tiielfno* 
moth  Hot  Springs.  The  line  followed  was  entirely  new  and  none  of  the  old  rosd 
was  used.  Most  of  the  route  lay  through  quite  heavy  timber  and  required  aneh 
clearing  and  grubbing,  and,  being  partly  on  wet  side  hilL  necessitated  deep  ditobes, 
numerous  drains,  and  many  culverts.    The  length  of  road  built  was  about  o  miles. 

A  king-post  truss-bridge  of  30  feet  span  was  built  over  Obsidian  Creek. 

In  addition  to  the  above  small  parties  were  detached  from  time  to  time  to  cut  side 
trails,  and  to  temporarily  repair  the  original  improved  roads  so  as  to  keep  them  in 
passable  condition,  and  to  clear  the  improved  roads  of  fallen  timber.  The  prineipsl 
trail  work  was  the  construction  of  a  4-foot  bridle  path  of  easy  grade  from  the  old&sil, 
a  short  distance  beyond  the  bridge  over  Cascade  Creek,  towanis  the  crest  of  the  lower 
falls  of  the  Yellowstone. 

All  roads  were  cleared  of  timber  for  a  width  of  30  feet,  and  graded,  crowned,  and 
finished  to  a  width  of  from  IH  to  20  feet,  exclusive  of  side  drains.  Ail  bridg«s  SQd 
culverts  were  covered  with  3-inch  planks,  and  the  total  number  built  was  43". 

The  total  work  done  during  the  season  from  July  1  to  October  15  was  equivalent  to 
the  entire  construction  of  about  18  miles  of  new  road  cleared,  grubbed,  plowed, 
graded,  and  liuishcd.  Of  this,  about  55,000  feet  was  through  heavy  timber,  and  sods 
10,000  feet  through  meadow  and  prairie  land;  the  balance  being  of  varied  character, 
throogh  light  timber  or  on  open  side  hill,  etc. 

The  sum  turned  over  to  me  April  16, 1888,  ^as  $836.22. 


^S^^T^.^...*fa>— laMKaaJligiiaiiaaiBM 


APPENDIX  AAA — ^YELLOWSTONE   NATIONAL  PARK.       2805 

With  these  funds  some  necessary  repairs  were  made  to  the  roads, 
bridge-piers,  and  the  retaining-wall  in  Yirgina  GafLon.  The  work  was 
performed  by  hired  labor. 

Repairs  are  always  necessary  more  or  less  in  the  spring,  as  rock, 
bowlders,  and  earth  are  moved  from  the  hill  and  mountain  sides  under 
the  action  of  frost  and  spring  thaws  and  rains,  and  the  storms  of  winter 
uproot  trees,  many  of  which  fall  across  the  roads.  As  tbe  mileage  of 
roads  increases,  the  annual  outlay  necessary  for  repairs  will  increase. 

The  principal  work  performed  under  the  Engineer  Department  may 
be  summarized  as  follows : 

Miles  of  new  road  built •• 58} 

Miles  of  roads  (original  wagon  trails)  mended r 90 

Miles  ofnew  roads  repaired  (about) , 45} 

Number  of  large  bridges  built 6 

NamberofsmaU  bridges  built ^ 13 

And  many  cnlverts. 
Some  of  the  new  work  was  through  heavy  rock  cutting. 

Expended  during  the  fiscal  year  ending  June  30, 1888 $20, 000. 00 

Expended  since  the  adoption  of  the  present  project ^ ..    109, 779. 42 

Under  the  api»ropriation  of  1883 23,570.03 

Under  the  appropriation  of  1884 ^ 23,000.02 

Under  the  appropriation  of  1885 23,209.37 

*ToUl  to  June  30, 1886 69,779.42 

Under  the  appropriation  approved  August  4, 1886 » 20,000.00 

Under  the  appropriation  approved  March  3,  1887 20, 000. 00 

ToUl  to  June  30, 1888 109,779.42 

The  roads  and  bridges  constructed  and  kept  in  repair  under  the  pres- 
ent project  are  generally  in  very  good  condition,  but  the  entire  project 
as  to  extent  of  roads  and  bridges  must  be  earned  out  before  the  park 
will  fully  attain  the  object  for  which  it  was  established  by  Gougrcss. 
All  roads  in  the  park  should  be  well  constructed,  not  only  with  a  view 
to  permanency,  but  also  to  appearance.  They  should  not  be  behind 
those  of  any  public  park  in  the  United  States.  In  constructing  them 
I  favor  an  increase  in  width  over  the  present  gauge  where  sharp  turns 
occur,  especially  on  hillsides  or  where  the  roads  border  precipices,  and, 
in  the  latter  cases,  providing  them  with  substantial  parapets.  Parapets, 
as  mentioned,  will  add  something  to  the  cost  of  construction,  but  they 
are  to  a  certain  extent  necessary,  and,  where  possible,  the  construction 
work,  bridges  especially,  should  be  in  harmony  with  the  character  of 
country.  These  particulars  can  not,  probably,  all  be  attempted  for  some 
years  to  come,  but  I  believe  that  they  will  eventually  receive  consider- 
ation. 

As  the  number  of  tourists  in  the  park  increase  some  extension  of 
roadSy  bridges,  and  bridle-paths  beyond  what  the  present  project  con- 
templates may  eventually  become  necessary,  and  with  that  in  view  fur- 
ther explorations  and  reconnaissances  in  the  park  by  the  engineers 
should  be  provided  for. 

I  heartily  indorse  the  views  of  the  oflScers  who  preceded  me  in  charge 
of  this  work,  that  the  National  Park  should  be  maintained  for  the  pur- 
pose for  which  Congress  established  it,  viz,  for  a  public  park  for  tbe 
benefit  and  enjoyment  of  tbe  people.  Its  many  objects  of  interest 
should  be  readily,  safely,  and  cheaply  accessible,  and  this  can  best  be 
accomplished  by  providing  liberal  and  regular  appropriations  for  the 
work. 

*  See  page  3135,  Appendix  AAA,  Part  4,  Annual  Report  of  the  Chief  of  Engineers, 
1887. 


2806     EBPORT  OP  THE   CHIEF  OP  ENGINEERS,  U.  S.  ARMT. 

The  last  annual  report  estimated  $130,000  as  the  sum  needed  for  the 
fiscal  year  ending  June  30, 1889.  I  renew  that  estimate  for  the  year 
ending  Jane  30, 1890,  and  woold  nrge,  in  connection  with  the  estimate, 
the  {^vantage  of  an  early  appropriation.  The  season  for  work  in 
the  park  is  short,  and  in  case  an  appropriation  for  the  fiscal  year  i8 
made  late  in  the  season,  the  short  time  available  to  the  engineer  for 
planning  his  work  and  organizing  for  the  same  places  him  and  the  im- 
provement and  all  concerned  at  a  great  disadvantage.  On  the  other 
hand,  an  appropriation  made,  say,  in  February  or  March,  aflfords  time 
for  maturing  plans,  so  as  to  take  the  field  promptly  on  the  1st  of  Jaly, 
and  thereby  accomplish  a  good  amount  of  creditable  work  before  cold 
weather  sets  in. 

The  last  annual  report  states  the  necessity  for  the  purchase  of  a  port- 
able steam  saw-mill  and  a  portable  rock-crusher,  and  for  the  constnic- 
tlon  of  a  warehouse,  stable,  and  office ;  also,  for  a  dwelling-hoase  for 
orerseer  and  watchman.  During  my  visit  to  the  park  in  Jane  Ia8t  the 
necessity  for  this  outlay  was  apparent.  The  dwelling-house  is  neede<i 
m  winter,  as  well  as  in  summer,  by  the  watchman  in  charge  of  the  en- 
gineer plant.  In  fact,  it  will  always  be  necessary  to  keep  some  one  in 
the  park  to  inspect  and  repair  roads  and  bridges,  and  that  employ^ 
should  have  comfortable  quarters  for  himself  and  family.  The  winters 
in  the  park  are  long  and  severe,  and  the  hotels  are  then  closed,  so  that 
the  watchman  is  for  months  almost  shut  out.firom  the  rest  of  the  world. 
The  buildings  should  be  located  at  Mammoth  Hot  Springs. 

It  is  proposed  to  expend  the  $130^000  estimated  as  needed  for  the 
year  ending  June  30, 1890,  so  far  as  it  will  go,  about  as  follows : 

In  completing  the  belt  road,  by  continumg  the  existing  road  from  the 
Upper  Geyser  Basin  to  and  around  Shoshone  Lake;  thence  across  the 
Great  Continental  Divide  to  the  Yellowstone  Lake;  thence  along  that 
lake  to  the  Yellowstone  River;  thence  along  the  river  to  the  Grand 
Gaiion ;  thence  to  Yancy's ;  thence  to  the  Mammoth  Hot  Springs,  im- 
proving and  completing  the  old  rough  road  between  those  points ;  also, 
in  repairing  and  completing  the  roaids  already  built  or  commenced  un- 
der the  present  project ;  in  repairing  old  trails  where  necessary,  and  in 
opening  and  constructing  such  cross-roads  and  bridle-paths  as  may  be 
immediately  needed ;  also,  in  purchasing  the  plant  and  constructing  the 
buildings  needed  for  the  work. 

I  wish,  in  conclusion,  to  acknowledge  the  valuable  assistance  ren- 
dered me  by  Mr.  E.  Lamartine  during  the  portion  of  the  fiscal  year  in 
which  the  work  has  been  in  my  charge.  Mr.  Lamartin^s  connection 
with  work  upon  roads  and  bridges  in  the  park  extends  over  six  or  seven 
years,  and  the  value  of  his  services  has  beien  fully  acknowledged  by  the 
officers  preceding  me  in  charge. 

Money  statement, 

Amonnt  appropriated  by  act  of  March  3,  1887 120,000.00 

July  1,  188d,  amoont  expended  daring  fiscAl  year,  excliL^yd  of 

liabilities  outstanding  July  1,  1887 $19,710.84 

July  1,  1888,  outstandiug liabilities j,... 283.16 

20,OOO.W 

(Amount  (estimated)  required  for  completion  of  existinflr  proieot 230,000.00 
Amount  that  can  be  profitably  expended  in  fiscal  yearenduig  Jane^O,  1890  130, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  S  of  liver  and  ~ 
harbor  acts  of  1866  and  1867. 
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ANNUAL    WATER-LEVELS    OF   THE   NORTHERN  AND   NORTHWESTERN 

LAKES. 

Tri-daily  observations  of  water-gaages  were  made  at  the  following 
places  from  Jaly  1, 1887,  to  Jane  30, 1888 :  Charlotte,  N.  T.,  on  Lake 
Ontario;  at  Cleveland,  Ohio,  and  Brie,  Pa.,  on  Lake  Erie:  and  at  Mil- 
waukee, Wis.,  and  Escanaba,  Mich.,  on  Lake  Michigan.  JBy  reason  of 
ice  and  snow  no  observations  were  made  at  Escanaba  daring  the  months 
of  January,  February,  March,  and  April  of  1888.  Observations  were 
also  made  at  Sand  Beach,  Mich.,  on  Lake  Huron,  and  at  Marquette  and 
Sault  Ste.  Marie,  Mich.,  on  Lake  Superior.  At  the  last-named  place  the 
observations  are  from  June  1, 1887,  to  May  31, 1888. 

Monthly  mean  of  water-levels  for  the  several  stations  (in  feet)  heioto  the  planes  of  refer- 
ence adopted  in  1876. 


Stations. 


ClMTlotte 

Erie 

Cleveland 

Milwankee 

EscABftba 

Sand  Beach 

MorqneMe 

Saalt  Ste.  Marie 


§ 


8.817 


►9 


1887. 


1.34 

1.42 

L87 

L9I9 

2.074 

1.88 

8.070 

2.047 


L83 

1.00 

1.59 

2.060 

2.331 

2.09 

2.080 

8.064 


I 

I 


2.43 

2.14 

L82 

2.404 

2.620 

2.44 

8.133 

8.205 


8 


2.91 

2.37 

2.41 

2.855 

8.006 

2.67 

8.204 

8.031 


8.40 

2.76 

2.68 

8.181 

8.16^ 

8.11 

8.443 

3.260 


8.65 

2.74 

2.66 

8.807 

8.784 

8.40 

8.657 

8.665 


3.67 
2.84 
2.84 
8.487 


188a 


8.51 

8.773 

3.815 


8.86 
8.88 
8.11 
8.529 


8.60 

8.756 

4166 


8.64 
3.24 
8.01 
8.348 


8.41 

•8.833 

4115 


I 


8.14 
2.58 
2.38 
8.139 


8.29 

3.833 

4.125 


i 


2.96 

2.41 

2.13 

2.750 

2.972 

2.86 

8.862 

8.524 


6 

I 


2.88 

2.U 

2.00 

2.490 

2.776 

2.55 

2.676 


The  practice  has  obtained  of  publishing  diagrams  showing  the 
monthly  means  of  water-levels  at  the  end  of  each  period  of  five  years. 
Such  a  diagram  was  published  in  the  Annual  Report  for  last  year.  With 
the  Keport  for  this  year  are  presented  consolidated  tabulated  records  of 
mean  monthly  water-levels  for  the  different  lakes  for  each  year  for 
which  such  records  are  complete,  so  far  as  the  files  of  this  department 
furnish  the  information.  These  tabulations  show  also  the  yearly  mean 
water-levels  for  each  year  therein  and  the  mean  levels  for  the  entire 
periods  included  in  the  tabulations. 

A  sheet  of  diagrams  to  illustrate  the  mean  yearly  oscillations  of  the  dif* 
forent  lakes  accompanies  these  tabulations. 
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Mean  monthly  foaUr-leoel  heUno  pU^ne  of  referemee  for  Lake  Sw^^eHor, 

[Place  of  obaerration:  Saperlor.] 


Year. 

Jan. 

Feb. 

Mar. 

Apr. 

ICay. 

Jane. 

July. 

Ang. 

Sept. 

Oei. 

KOT. 

Dwi. 

T«Mly 

Fest. 

Feet. 

FmL 

Fui. 

F«et. 

IM. 

Ftt, 

FmL 

JM. 

FMt. 

Fl§€t, 

FmL 

AeL 

1862.. 

8.02 

3.21 

8.18 

3.12 

2.44 

2.45 

2.48 

2.31 

110 

126 

150 

186 

1« 

1860.. 

8.05 

3.18 

3.35 

8.31 

8.18 

&2e 

8.12 

160 

148 

166 

100 

lU 

le 

1864.. 

8.40 

8.61 

8.54 

8.52 

3.36 

8.21 

8.12 

8.U 

196 

122 

141 

156 

IM 

1865.. 

3.74 

8.75 

8.88 

a44 

2.95 

2.54 

2.22 

114 

113 

134 

187 

118 

IB 

1866.. 

8.47 

8.68 

8.68 

8.23 

2.98 

2.79 

2.  SO 

127 

154 

183 

2.85 

174 

IM 

1867.. 

3.01 

8.J2 

8.31 

&09 

8.09 

2.49 

2.16 

128 

120 

122 

165 

197 

171 

1868.. 

8.13 

8.72 

8.86 

8.17 

2.77 

2.86 

2.64 

172 

ISO 

168 

S.40 

180 

IN 

1868.. 

3.11 

&35 

8.80 

8.22 

2.82 

2.81 

2.M 

L9e 

1.18 

LOS 

1.00 

164 

IB 

1870.. 

2.89 

8.10 

8.09 

2.99 

2.66 

2.86 

166 

166 

149 

165 

S.R3 

176 

IB 

1871.. 

8.85 

445 

403 

8.U 

8.00 

2.88 

2.81 

175 

165 

172 

8.79 

188 

IS 

fPlaoeof  obeerratlon:  Sanlt  Ste.  Maiie.] 

1872.. 

8.81 

8.90 

418 

418 

120 

111 

172 

180 

183 

148 

102 

108 

117 

1873.. 

3.47 

3.05 

162 

161 

105 

185 

135 

115 

100 

125 

133 

164 

181 

1874.. 

3.20 

8.45 

156 

168 

116 

188 

145 

140 

141 

138 

141 

161 

IB 

1875  _ 

3.06 

3.31 

3.36 

111 

180 

152 

141 

140 

112 

125 

153 

109 

17i 

1876  . . 

3.12 

3.17 

3.37 

139 

166 

101 

L61 

LOT 

L63 

L87 

115 

163 

te 

1877.. 

2.92 

190 

8.01 

114 

120 

191 

158 

147 

171 

167 

191 

107 

ttR 

1878.. 

3.29 

a.  55 

164 

166 

161 

118 

102 

106 

135 

133 

182 

154 

137 

1879.. 

3.94 

4.34 

4  58 

445 

408 

193 

170 

161 

160 

106 

184 

4.21 

4.11 

1880.. 

4.43 

4.47 

456 

453 

184 

108 

180 

198 

177 

190 

107 

124 

IS 

1881  .. 

3.56 

8.66 

3.63 

175 

132 

109 

189 

197 

170 

182 

143 

181 

111 

1882.. 

3.29 

8.49 

159 

163 

124 

114 

180 

171 

179 

180 

193 

121 

IM 

1883.. 

3.61 

172 

170 

164 

163 

120 

109 

174 

(g 

118 

183 

ISO 

iS7 

1884.. 

3.65 

8.68 

180 

408 

161 

162 

138 

184 

119 

114 

133 

ISl 

1885.. 

3.54 

3.63 

176 

194 

189 

102 

184 

163 

188 

103 

111 

141 

10 

1886.. 

3.75 

3.92 

192 

194 

146 

180 

lU 

196 

118 

115 

110 

167 

145 

1887.. 

3.82 

3.02 

3.99 

412 

176 

1817 

1047 

1004 

1205 

1031 

1800 

106S 

15B 

Total. 

89.22 

93.93 

95.44 

93.47 

83.34 

77.237 

70.847 

61114 

67;  456 

69.201 

71870 

82  005 

96Sl11I 

Mean 

3.43 

a  61 

3.67 

150 

121 

197 

1721 

1690 

1504 

1065 

1841 

118B 

tm 

Mean  monthly  water-level  helow  plane  ofrrfermoefor  Lakee  MiMgmn.Mnd  Huron, 

[Place  of  obserration:  Point  Anz  Barqaes.] 


Tear. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jonoti 

July. 

Aug. 

Sept. 

OeL 

Not. 

Dee. 

T«td7 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet 

FeeL 

JWC. 

^104 

JM. 

I860.. 

2.02 

2.07 

1.93 

1.96 

1.91 

L67 

L58 

L66 

L85 

128 

185 

165 

1.S 

1861.. 

2.86 

2.82 

2.68 

2.48 

L86 

L52 

L40 

L29 

L37 

LSe 

LOO 

108 

1.18 

1862.. 

141 

142 

2. 51 

2.30 

L93 

L81 

L76 

L78 

100 

L72 

104 

183 

1« 

1863.. 

149 

2.64 

2.69 

162 

130 

117 

126 

125 

189 

165 

160 

182 

£» 

[Place  of  obseiration :  Port  Austin.] 


1873. 
1874. 


4  25 
8.13 


4  28 
2.99 


4  21 
185 


S.80 
3.00 


130 
2.95 


190 
161 


170 
145 


169 
156 


180 
172 


180 
106 


199 


3.15 
148 


134 
111 


[Place  of  observation:  SandBeaeh.) 


1875.. 

3.69 

175 

171 

152 

117 

188 

167 

170 

100 

186 

196 

183 

lis 

1876.. 

3.11 

3.13 

3.00 

172 

112 

1.63 

L19 

L25 

L36 

L76 

L91 

119 

ill 

1877.. 

2.39 

2.40 

2.47 

139 

122 

126 

108 

118 

1-45 

ISO 

164 

169 

2.41 

1878.. 

2.79 

196 

2,79 

186 

146 

129 

125 

135 

161 

163 

182 

108 

IS 

1879.. 

3.32 

3.56 

3.60 

3.57 

144 

130 

126 

139 

147 

171 

183 

185 

IS 

1880.. 

3.80 

3.86 

187 

186 

146 

197 

166 

177 

188 

124 

188 

ISO 

IS 

1881.. 

3.69 

3.30 

129 

3.27 

195 

178 

163 

180 

196 

171 

166 

8.75 

IS 

1882.. 

2.90 

3.13 

2.99 

177 

160 

137 

123 

117 

129 

158 

1T7 

198 

IS 

1883.. 

3.12 

8.17 

113 

3.12 

155 

113 

L65 

L45 

1.77 

110 

L99 

110 

IS 

1884.. 

2.20 

2.44 

140 

109 

L87 

L81 

L73 

L85 

120 

104 

189 

106 

lU 

1885.. 

2.38 

2.47 

147 

136 

1.96 

L67 

L61 

L46 

L56 

L79 

L98 

118 

LS 

1886.. 

2.18 

2.11 

1.92 

L63 

1.30 

L21 

L37 

L52 

1.70 

L88 

110 

143 

I.7T 

1887.. 

2.59 

2.40 

119 

128 

108 

L96 

L88 

109 

144 

167 

lU 

140 

IS 

Total. 

55.41 

55.90 

64.70 

52.60 

46.43 

41.92 

39.36 

40.21 

43.57 

46L48 

48.64 

6143 

571S 

Mean 

2.92 

194 

188 

177 

144 

121 

107 

112 

129 

145 

161 

181 

IM 

PPENDIX  B  B  B — ^NORTHERN  AND  NORTHWESTERN  LAKES.    2809 


)iean  motUhly  wat&r-level  ^elow  plane  of  re/ermee  far  Lakes  Michigan  and  Huron, 


- 

fPlaoeof  obserTBtloii:  Milw»akee.] 

• 

Jul 

7«b. 

Htf. 

Apr. 

May. 

Jane. 

July. 

Ang. 

Sept 

Oct 

Not. 

Dec 

Yearly 
mean. 

FmL 

FetL 

FmL 

IW. 

JVef- 

Feet, 

Feet. 

Fe4t. 

Fut. 

FetL 

Feet. 

FeH. 

Feet. 

mT 

2.18 

2.00 

1.97 

1.84 

L72 

1.60 

L56 

1.75 

LOS 

2.26 

2.59 

2.75 

2L01 

m 

2.8S 

2.77 

2.88 

2.28 

180 

LTO 

L57 

1.38 

L64 

1.76 

1.99 

2.16 

2.03 

2.90 

2.51 

2.21 

2.05 

1.80 

1.07 

1.77 

1.78 

1.85 

1.96 

2.35 

2.49 

2.07 

•  m 

2.M 

2.51 

2.08 

2.52 

2.31 

2.22 

2.27 

2.40 

2.58 

2.67 

3.11 

2.77 

2.54 

>m 

S.0O 

8.14 

2.80 

3.18 

2.07 

2.68 

2.78 

2.96 

3.28 

8.62 

3.79 

3.92 

8.16 

• 

4.18 

4.04 

8.87 

8.88 

3.22 

8.18 

2.75 

2.78 

2.85 

3.00 

3.65 

3.96 

8.40 

'  • 

4.22 

4.40 

441 

3.90 

3.78 

3.40 

3.23 

8.17 

3.82 

3.43 

8.52 

3.78 

8.73 

<  • 

8.80 

8.75 

8.07 

8.28 

8.00 

2.75 

2.60 

2.67 

2L94 

3.27 

3.78 

408 

8.29 

■  • 

4.24 

4.28 

8.00 

8.70 

8.42 

3.21 

3.18 

3.52 

3.76 

3.99 

406 

484 

8.78 

>m 

4.44 

437 

463 

420 

3.93 

8.40 

3.02 

2.76 

2.87 

3.23 

3.35 

3.63 

8.66 

•  • 

8.57 

8.48 

8.18 

2.70 

2.42 

2.28 

2.17 

2.26 

2.12 

2.52 

2.92 

3.27 

2.75 

t  • 

8.12 

8.20 

2.00 

2.40 

2.05 

2.01 

L98 

2.21 

2.88 

3.57 

8.62 

421 

2.82 

•  • 

4.84 

484 

466 

481 

406 

8.69 

3.00 

8.68 

3.75 

8.87 

416 

4  82 

410 

>• 

4.82 

478 

447 

8.90 

8.34 

2.71 

2.75 

2.65 

2.84 

2.90 

3.13 

3.17 

8.45 

(• 

8.21 

2.92 

2.77 

2.87 

2.89 

2.52 

2.59 

2.58 

2.83 

8.18 

8.38 

8.72 

2.96 

,, 

8.82 

8.90 

8.08 

8.07 

3.01 

2.77 

2.80 

2.68 

2.70 

2.85 

3.06 

3.25 

8.21 

*  • 

8.80 

3.10 

2.77 

2.67 

L95 

1.54 

1.20 

1.27 

1.32 

1.90 

1.80 

2.27 

2.08 

(  • 

8.41 

2.40 

2.40 

2.02 

2.18 

2.00 

2.09 

2.21- 

2.42 

2.41 

2.53 

2.50 

2.31 

,. 

2.71 

2.78 

2.62 

2.60 

2.30 

2.10 

2.15 

2.47 

2.67 

2.78 

2.91 

3.28 

2.62 

,. 

8.54 

8.68 

8.49 

8.50 

3.37 

3.30 

3.21 

3.40 

3.52 

8.74 

3.96 

a93 

3.54 

>• 

8.88 

8.98 

8.94 

8.77 

3.43 

2.88 

2.67 

2.64 

2.94 

3.28 

3.60 

3.77 

3.40 

•  « 

8.76 

8.55 

8.26 

2.85 

2.84 

2.61 

2.64 

2.64 

2.87 

2.54 

2.71 

2.81 

2.88 

*  • 

3.03 

8.04 

167 

2.54 

2.44 

2.17 

2.100 

1.919 

2.043 

2.448 

2.662 

2.993 

2.505 

•  m 

8.250 

8.210 

8.122 

2.910 

2.427 

2.065 

1.460 

1.504 

1.692 

1.905 

2.363 

2.439 

2.363 

2.055 

2.5M 

2.293 

2.113 

L898 

1.743 

1.890 

2.042 

2.294 

2.288 

2.648 

2.679 

2.258 

^  ^ 

2.072 

2.444 

2.476 

2.287 

L027 

1.723 

1.633 

1.424 

L559 

1.703 

1.  V90 

2.288 

2.011 

•  • 

2.057 

2.044 

1.757 

1.490 

1.230 

1.159 

1.349 

1.581 

1.822 

1.915 

2.261 

2.589 

1.771 

•  • 

2.072 

2.804 

2.148 

2.187 

L993 

1.863 

1.919 

2.060 

2.404 

2.855 

3. 181 

3.307 

2.407 

I* 

92.710 

9L406 

86.501 

80.507 

73.475 

67.163 

65.018 

66u240 

71.664 

77.934 

85.034 

90.215 

048.023 

1* 

8. 811 

8.207 

8.089 

2.878 

2.624 

2.399 

2.822 

2.864 

2.559 

2.783 

3.037 

3.222 

2.821 

If 

57.858 

50.406 

53.191 

49.367 

44.865 

40.473 

39.048 

40.280 

43.044 

47.344 

52.234 

55. 20.'> 

580. 813 

It 

8.04 

2.97 

2.80 

2.60 

2.86 

2.13 

2.09 

2.12 

2.31 

2.49 

^75 

2.91 

2.5473 

860>1887  inolosive. 

ixolading  obflenrations  from  1864-*72,  ioelusive,  to  compare  witii  table  for  Lako  Hnron. 

iTB. — Omittinff  from  the  Milwaakee  record  those  yoara  not  appc»arinv  in  the  record  for  Lake 

m  the  following  resolta :  At  Milwaakee  (Lake  Michigan),  sam  of  monthly  totals,  580.813;  mean 

»r-level  below  plane  of  referenoe,  2.5474-f.    Lake  Haron,  sam  of  monthly  totals,  579.65;  mean 

ir-lerel  below  plane  of  reference,  2.5423  4-. 

Mean  monihXy  water-level  below  plane  of  rrferencefor  Lake  Erie, 

[Plaoe  of  obeervation:  Cleveland.] 


r. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

Jaly. 

Aag. 

Sept 

Oct 

Nov. 

Dec. 

Yearly 
mean. 

Feet 

FeeL 

Feet, 

Feet 

Feet, 

Feet. 

FeeL 

Feet 

Feet. 

Feet. 

Feet 

Feet 

Feet, 

L86 

2.21 

L81 

Lll 

0.90 

0.93 

L19 

L35 

LG9 

1.99 

2.08 

124 

L61 

2.60 

2.78 

184 

L80 

0.87 

0.80 

L05 

LOl 

L19 

1.42 

1.44 

1.67 

1.53 

L68 

L97 

L83 

0.03 

0.60 

0.00 

0.72 

LIO 

L41 

L79 

113 

110 

L42 

L65 

L36 

L4S 

L80 

L12 

L26 

L88 

L46 

L85 

129 

170 

173 

L71 

8.02 

2.87 

166 

116 

1.46 

L51 

L77 

104 

126 

157 

174 

167 

131 

8.10 

8.68 

186 

164 

106 

108 

112 

120 

124 

2.54 

192 

3.06 

167 

8.88 

8.49 

110 

152 

180 

104 

L93 

118 

124 

125 

149 

148 

153 

2.77 

8.80 

169 

187 

L85 

L54 

L73 

2.04 

143 

177 

127 

149 

150 

8.69 

407 

148 

165 

120 

L81 

L84 

136 

103 

108 

3.24 

145 

188 

8.46 

8.66 

3.05 

175 

120 

L81 

L53 

L63 

1.90 

135 

181 

146 

146 

2.22 

L99 

122 

L67 

L36 

L39 

!.35 

L40 

1.65 

103 

i:i3 

145 

L83 

2.66 

2.99 

154 

106 

1.79 

L76 

L78 

LOO 

116 

lai 

101 

145 

142 

8.53 

8.77 

186 

166 

122 

185 

166 

189 

112 

129 

162 

8.85 

3.38 

3.05 

8.94 

187 

160 

L92 

L84 

L86 

L92 

132 

162 

182 

145 

167 

2.06 

2.01 

L98 

L81 

L72 

L65 

L62 

L78 

124 

168 

110 

131 

116 

8.54 

3.71 

157 

117 

170 

2.27 

114 

115 

129 

178 

193 

171 

183 

2.75 

2.19 

L54 

L02 

0.70 

0.59 

0.70 

LOO 

L17 

1.70 

L62 

L96 

L41 

2L29 

2.15 

102 

LOO 

L34 

L34 

L34 

L58 

L71 

106 

126 

118 

L82 

2.60 

2.74 

171 

135 

120 

111 

108 

130 

163 

186 

133 

107 

158 

2.60 

2.00 

L56 

L33 

L13 

0.98 

LOS 

L19 

L46 

LOl 

123 

174 

L68 

2.83 

162 

143 

131 

L85 

LIS 

0.95 

LOl 

L32 

L64 

102 

L99 

L84 

2.82 

106 

1.87 

L32 

LOS 

0.97 

L19 

L35 

L78 

111 

169 

166 

L77 

2.84 

8.05 

119 

137 

L64 

L13 

L17 

L16 

1.31 

L41 

L53 

L58 

L87 

L66 

189 

148 

LOO 

L30 

1.20 

1.22 

L42 

L67 

L90 

119 

127 

L76 

2.60 

107 

L28 

L24 

LOO 

L04 

L27 

L59 

L82 

141 

168 

166 

L80 

1. 

66.70 

6168 

6186 

4178 

40.63 

36.74 

37.84 

4110 

48.49 

57.28 

6408 

65.68 

640.76 

D. 

2167 

174 

161 

L99 

L63 

L47 

L51 

L68 

1.94 

129 

156 

163 

114 

2810     REPORT   OP   THE  CHIEF   OF  ENGINEERS,  U.  8.  ARMT. 


Mean  nunUkly  water -level  below  plane  of  referenee  far  Lake  Ontario. 

(PUM6of  obMrymtioB:  Chirloftto.| 


Tmt. 

Jan. 

l^b. 

Mar. 

Apr. 

May. 

Jano. 

jnir* 

Aug. 

Sept 

Oct. 

KOT. 

Dee. 

Teniy 

FteL 

lUL 

FeeL 

FmL 

F$et, 

Feet 
2.01 

jrv«t 

Aet 

Feet 

FesL 

1V«£. 

jPeeC 

FmL 

I860.. 

2.40 

2.87 

2.48 

2.44 

2.20 

1.9& 

1.90 

2.31 

2.57 

2.49 

X48 

IS 

IMl.. 

2.70 

%m 

2.26 

L71 

0.94 

0.70 

0.80 

0.96 

1.44 

1.29 

1.38 

1.58 

LSI 

1882.. 

L04 

2.20 

2.00 

L23 

0.40 

0.66 

0.68 

0.99 

1.62 

2.02 

2.39 

2.S 

L« 

1883.. 

2.48 

2:27 

2.10 

1.61 

1.01 

1.01 

1.26 

LS6 

2.11 

2.54 

2.73 

2.72 

LM 

1884.. 

2.88 

2.90 

1.83 

2.29 

1.24 

0.91 

LSI 

1.89 

2.22 

S.51 

2.42 

3.20 

112 

1865.. 

2.47 

S.81 

2.40 

1.77 

1.61 

1.64 

1.74 

2.23 

2.69 

2.94 

3.26 

3.34 

2L3I 

1888.. 

8.68 

8.78 

8.45 

8.10 

2.84 

L90 

2.13 

2.36 

2.49 

2.61 

2.59 

2.13 

m 

1887.. 

2.19 

2.21 

2.08 

1.87 

0.88 

0.68 

0.90 

0.89 

1.00 

1.63 

3.42 

3.64 

LTT 

1888.. 

2.82 

418 

8.82 

8.18 

2.63 

2.28. 

2.41 

2.62 

2.85 

8.55 

8.44 

3.46 

3.19 

1889.. 

8.80 

8.47 

8.28 

2.64 

1.96 

1.78 

L6I 

1.68 

1.71 

2.01 

2.42 

2.27 

IM 

1870.. 

L74 

1.69 

1.68 

0.83 

0.06 

0.17 

0.44 

0.89 

1.49 

1.84 

2.26 

2.46 

L2I 

1871.. 

2.88 

2.90 

2.81 

1.96 

1.68 

1.73 

1.90 

2.34 

2.68 

8.25 

3.63 

4.20 

2.63 

18T2.. 

4.86 

4.65 

4.68 

4.26 

4.02 

8.70 

8.84 

3.79 

4.04 

4.14 

4.25 

4.44 

414 

1878.. 

4.61 

4.80 

4.43 

2.76 

2.07 

2.02 

2.08 

2.32 

2.76 

3.12 

3.28 

3.15 

3.9 

1874.. 

2.88 

2.34 

1.90 

1.79 

1.68 

1.70 

1.59 

1.84 

2.34 

2.95 

3.48 

X78 

134 

1876.. 

4.18 

4.48 

4.80 

8.6ft 

8.17 

8.12 

2.97 

8.16 

3.38 

3.63 

3.81 

3.91 

lO 

1878.. 

8.60 

2.87 

2.28 

■  1.38 

0.68 

0.S8 

0.64 

0.98 

L82 

1.90 

2.30 

2.56 

1.77 

1877.. 

2.98 

8.10 

8.07 

2.48 

2.31 

2.49 

2.48 

2.72 

3.13 

3.62 

3.66 

8.61 

IM 

1878.. 

S.37 

3.13 

2.81 

2.21 

1.88 

1.88 

1.92 

2.02 

2.17 

2.60 

2.63 

1.05 

136 

187».. 

2.18 

2.62 

2.50 

2.24 

2.08 

2.05 

2.24 

2.61 

3.01 

3.45 

3.84 

8.83 

in 

1880.. 

8.80 

8.30 

2.98 

2.75 

2.64 

2.40 

2.47 

2.84 

8.16 

3.63 

3.73 

3.n 

lU 

1881.. 

4.23 

4.14 

8.67 

8.20 

2.90 

2.70 

2.85 

2.98 

3.42 

3.74 

8,74 

3.76 

142 

1882.. 

8.23 

8.03 

2.45 

2.14 

1.86 

L38 

1.85 

1.72 

2.10 

2.57 

3.05 

3.38 

115 

1883.. 

8.69 

8.62 

8.30 

2.74 

2.12 

2.51 

L28 

1.438 

1.867 

2.29 

2.55 

2.64 

1404 

1884.. 

2.70 

2.28 

2.19 

1.11 

0.97 

1.075 

1.210 

1.479 

1.976 

2.38 

2.98 

3.044 

LKO 

1885.. 

8.067 

8.88 

8.58 

2.851 

2.08 

1.723 

1.58 

1.77 

1.06 

2.87 

2.84 

2.27 

14N 

1888.. 

1.94 

1.94 

1.94 

0.97 

0.81 

0.88 

1.21 

L63 

2.06 

2.41 

2.70 

2.78 

L77 

18B7.. 

2.98 

2.30 

1.88 

1.58 

1.06 

1.08 

1.34 

1.83 

2.43 

2.91 

3.40 

3.65 

lit 

Total. 

85.427 

85.08 

78.87 

81.931 

40.19 

45.888 

47.86^ 

66.095 

66.903 

78.93 

84.67 

85.4«4  82Llt7 

Mean. 

8.051 

3.04 

2.81 

2.212 

1.78 

1.821 

L882 

L968 

2.864 

2.75 

3.024 

8.052J    2.414 

BBSs. 

ISSUE  OF  PUBLISHED  CHARTS  OF  THE  NORTHERN  AND  NORTHWEST- 

ERN  LAKES. 

ANNUAL  REPORT  OF  LIEUTENANT- COLONEL  O.  M.  POE,  CORPS  OF  ES- 
GINEERS,  BVT,  BRIG.  GEN.,  U.  8.  A.,  FOR  THE  FISCAL  YEAR  ENDING 
JUNE  30,  188a 

United  States  Engineer  Office, 

Detroit^  Mich.j  July  3, 1888. 

Sir  :  I  have  tho  honor  to  traDsmit  herewith,  in  daplicate,  my  annual 
report  on  the  ^^  issue  of  the  published  charts  of  the  northern  andnorUi- 
westem  lakes  "  for  the  fiscal  year  ending  June  30, 1888. 
Very  respectfully,  your  obedient  servant, 

O.  M,  PoB, 
Lieut,  Col.  of  EngineerSj 
Bvt  Brig.  Oen.^  U.  S.  A. 

The  Chief  of  Engineers,  TJ,  S,  A, 


issue  of  the  published  charts  of  the  northern  and  north- 
western LAKES. 

The  issue  of  the  charts  to  registered  vessels  has  continued  during 
the  year  in  accordance  with  regulations ;  also  their  sale  at  a  fixed  price 
(to  cover  cost  of  paper  and  printing)  to  all  who  desired  to  pnrdiase. 


^ 


SI  LEVEI  :VELS  OF  LAKE  ONTARIO 

M:ievelatul,Ol  irlotte,  N.T 


H  LEVEIfVELS  OF  LAKE  ONTARIO 

Clevelaiid,01]irlotte,  N.T 


I 
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The  following  table  shows  the  extent  of  this  business : 

I$9ue  ofakarU  of  the  northern  and  iwrthweetem  Idkee  during  the  fiscal  year  ending  June 

30, 1888.      ^ 


Deaoription. 

Number. 

Total. 

On  hand  July  1 1887 

- 

3,808 
11,201 

R«06iTed  during  the  yaar..... 

15,009 

Taancd^to  TMnelii.  ute 

7,370 
1,527 

Bold  at 30 oftnUiMmh. -..--..>> 

8.807 

On  hand  JqIt  1. 1888 

6,112 

The  sain  of  $458.10  was  turned  into  the  Treasnry  from  sale  of  1,527 
charts,  at  30  cents  each. 

Total  number  of  charts  issned  to  Jalvl,  1887 148,831 

Issued  between  July  1,  1887,  and  Jnly  1,  1888 8,897 

Total  issoe  to  Jaly  1,  1888 ^ 157,728 

Owing  to  changes  in  channels,  the  discovery  of  previously  unknown 
dangers,  and  the  extension  of  works  of  river  and  harbor  improvement, 
many  of  the  charts  now  require  additions  and  corrections,  in  order  to 
render  them  of  the  greatest  service.  In  some  cases  limited  surveys  will 
be  required' to  obtain  the  requisite  data.  Considering  the  extensive  use 
made  of  the  charts,  and  their  recognized  value  to  the  lake  marine,  the 
sum  of  $10,000  should  be  annually  appropriated  for  the  purpose  indi- 
cated, and  I  respectfully  repeat  my  recommendation  of  last  year  in  this 
respect. 

The  cost  of  printing  and  issuing  charts  is  now  so  small  that  it  can 
not  be  further  reduced. 

I  therefore  have  the  honor  to  submit  the  following: 


Eetimmtefor  the  fiscal  year  ending  June  30,  1890. 


/ 


For  printing  and  issuing  charts  for  the  use  of  navigators,  and  electrotyping 
oopi^er-plates  for  chart  printing lU.OOO 

For  minor  surveys  and  other  expenses  connected  with  correcting  and  extend- 
ing the  charts  of  the  northern  and  northwestern  lakes 10,000 

Total 13,000 


SURVEY  OP  NORTHERN  AND  NORTHWESTERN  LAKES,  1888. 

Money  statement. 


Amount  allotted  from  appropriation  of  March  3, 1887 

July  1, 1888,  amount  expenaed  during  fiscal  year 

Jnly  1,  1688,  amount  available,  appronriation  not  yet  made 

Amount  required  for  continuing  printing  and  issuing  charts. ..  |3, 000. 00 
Amount  required  for  niinor  surveys 10,000.00 


$775.00 
775.00 
None. 


13, 000. 00 


■ 


!»►■ 
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EXPL0BATI0N8  AND  SUBVETS  IN  THE  DIVISION  OF  THE  MISSO ITBI. 


ANNUAL  BSFOBT  OF  CAPTAIN  WILLIAM  L,  MARSHALL,  CORPS  OF  EN* 
OINBEBS.  FOB  THE  FISCAL  TEAR  ENDING  JUNE  30,  1888. 


United  States  Engineer  Offioe, 

MUwaukeej  Wia.j  July  30, 188^. 

Sm:  I  have  the  honor  to  sabmit  iny  annual  report  as  eDgineer  officers 
Division  of  the  Missouri,  for  the  fiscal  year  ending  June  30, 1888,  as 
follows : 

Maj.  Thomas  H.  Handbnry,  Oorps  of  Engineers,  was  in  charge  of 
this  office  from  the  beginning  of  the  fiscal  year  until  April  5, 1888,  when, 
in  accordance  with  paragraph  1,  Special  Orders,  No.  60,  Headquarters 
of  the  Army,' A(yutant-OeDeral's  Office,  Washington,  D.  0.,  March  14, 
1888,  he  was  relieved  by  me. 

The  office  force  has  consisted  of  one  general-service  clerk,  Frederick 
A.  Petersen. 

There  has  been  no  field  work  in  progress  during  the  year. 

The  office  work  has  consisted  in  collecting,  compiling,  and  platting 
geographical  information  for  the  improvement  of  existing  mapsj  in 
making  reductions  and  enlargements  and  facsimile  copies  and  tracings 
of  maps  of  military  and  Indian  reservations,  posts,  scouts,  reconnais- 
sances, etc,  for  use  of  these  headquaiters  and  elsewhere  in  the  division, 
for  fite  and  forwcurding. 

During  the  year  monthly  reports  of  operations  have  been  received 
from  the  engineer  officers  of  the  departments  included  in  this  division. 
Besides  these  reports,  tiiese  officers  are  required  to  forward  such  special 
reports  and  maps  of  work  done  as  may  be  useful  to  the  major-general 
commandiDg  the  division. 

A  tabular  statement  is  appended  showing  the  number  of  maps  re- 
ceived, mounted,  and  issued;  also  lists  of  maps  and  tracings  drawn  and 
miscellaneous  matter. 
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Tabulmr  tiatemtmt  ofmmf§  rvoalved,  m/owUtd^  OMd  iatmA 


\i 


<   'I 


Title  of  mapa. 


On  head 

JoneM, 

1887. 


United  States.  diowlBC  nilituy  poete,  depertnente, 

diTifti<me,  etc - — •• 

Yellowsione  end  Hiaaooil  lirets 

Western  Territoriee. 


Indian  Territory,  First  Lient.  B.  H.  Baflher,  187&|. . 
Indien  Territory,  General  Land  OAoe,  1883^ and  iSS. 

Colorado - 

New  Mexico  and  Ariiona 

Territory  of  the  United  Statea  weat  of  theliiaalaatppi 

River 

^BakoU 

ICoDtana  ............•••..•....•««•>>«*••••>■.«•>>••>• 

Oregon,  Washington,  andld^o 

Yellowstone  Nauonal  Park,  Big  Horn  Monntaina,and 

a^>iioent  territory 

Yellowstone  Kational  Park,  Interior  Department^ 

Igg4 ,,.  .................................... 

One  set  of  lake-snrrey  charts ju 

One  set  of  post-roate  mape 

Railroad  map  of  Bepnblfo  of  Mexioo 

Part  of  map  of  the  iVominion  of  Canada 

Map  of  part  of  the  Koithweet  Territory,  ahowlng 

telegraph  lines 

Tarkeatan  and  oonntries  between  the  British  and  the 

RoMiaa  Dominiona  in  Asia 

Miacelluieoaa 

Dakota,  Montana  IdabOi  Wyoming,  Kew  llsxloo, 

Utah,  Arizona,  snd  Colorado^  General  Land  Offlee 

maps,  three  copies  of  each 

United  SUtea  and  Territoriee,  General  Land  Oflfiee, 

1885 


Total. 


8 
82 

90 
M 
8 
21 
28 

11 
8 
6 
6 

128 

9 

08 

U 

1 

5 

8 

0 
.    0 


ReoeiTed 
aince. 


Moonted. 


8 


24 
2 


470 


1 
2 


Oahai 
JaaeS^ 

1S& 


10 


12 


8 


10 


21 

r 

a 

a 

9 
i 
i 
i 

m 

5 

« 

U 

1 

s 


c 
c 


If 
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LIST  OP  MAPS  Ain>  TBAOINGS  DRAWN. 

TraciDg  of  map  showiDg  route  of  march  from  Fort  Hissoala  to  Gamp 
on  Tobacco  Plains,  Mont,  Second  Lieat  G.  W.  Kennedy,  Third  Infan- 
try, 1887. 

Tracing  of  the  proposed  rente  of  the  DnlutE  and  Hanitol^a  Baihtuid 
across  Fort  Pembina  military  reservation,  Dak. 

Tracing  of  a  map  of  a  proposed  military  reservation  fur  Fort  Da 
Ghesne,  CJtah,  Lieut.  Daniel  Gomman,  Twenty-first  Infiantry,  Angost, 
1887. 

Tracing  of  a  plat  of  the  Arrington  ditch  across  Fort  Lewis  military 
reservation,  Golo. 

Eight  copies  of  a  sketch  of  the  battle-ground  at  White  Biver,  Golo- 
rado,  August  25, 1887,  for  Major-General  Terry's  annual  report. 

Tracing  of  a  map  of  the  United  States  military-post  grounds  and  ad- 
joining territory  near  Denver,  Golo. 

Tracing  of  a  map  of  the  XTnited  States  military  reservation,  Fort 
Biley,  Elans. 

Tracing  of  a  map  of  the  United  States  military-post  grounds  at  High- 
wood,  Lake  Gounty,  111. 

Sketch  of  elliptic  targets  for  rifle  practice. 

Plan  and  tracing  of  a  proposed  wharf  for  military  post  at  Highwood, 
Lake  Gounty,  111. 

Tracing  of  map  of  the  proposed  water-supply  and  pipe-line  for  Fort 
Meade,  Dak.,  Gaptain  Jackson  and  Lieutenant  Gameron,  Seventh  Cav- 
ahy,  1886. 
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Tradng  of  a  survey  of  proposed  boandary  line  between  Devil's  Lake 
Indian  Agency  baildings  and  Fort  Totten  military  reservation,  Dak., 
by  Herman  Heinze,  TJ.  S.  deputy  surveyor,  1887. 

Tracing  of  a  reconnaissance  map  of  the  Washita  Valley  from  Fort 
Elliott,  Tex.,  to  crossing  of  Beno-Elliott  Trail,  First  Lieut.  O.  H.  Pad- 
dock, Fifth  Cavalry. 

Tracing  of  Fort  McKinney  military  reserva'tion,  Wyo.,  showing  irri- 
gating ditches,  October,  1887. 

Two  tracings  of  Fort  Totten  military  reservation,  Dak.,  showing  the 
proposed  reduction. 

Tracing  of  map  of  Fort  Buford  military  reservation.  Dak.,  surveyed 
in  July,  1873,  by  Gapt.  William  Ludlow,  Corps  of  Engineers. 

Two  tracings  of  "  sketch  of  Fort  Buford,  Dak.  Ter.,  and  vicinity,'^ 
showing  modified  reservation  according  to  executive  order,  January 
17,1888. 

Tracing  of  part  of  the  post  of  Fort  Leavenworth,  Kans.,  showing  pro- 
posed site  for  Boman  Catholic  church  and  school. 

Second  tracing  of  map  of  Fort  Elliott  military  reservation,  Tex.,  by 
George  S.  Storrs,  State  surveyor,  December,  1887. 

Two  tracings  of  map  showing  the  Bio  Grande  and  El  Paso  Railroad 
through  Fort  Bliss  military  reservation,  Tex.,  A.  A.  Robinson,  Feb- 
ruary, 1888. 

Sketch  of  route  marched  by  Lieut.  C.  J.  Crane,  Twenty-fourth  In- 
fantry, from  Fort  Sill  to  township  2,  range  16  west,  and  township  2, 
range  2Q  westj  Indian  Territory,  and  return,  April,  1888. 

Tracing  showing  cattle  trails,  etc.,  in  the  vicinity  of  Fort  Supply  and 
Cantonment,  on  North  Fork  of  the  Canadian  Biver,  Indian  Territory. 

MISOELLANEOUS. 

Made  69  cyclostyle  copies  of  sketch  of  the  battle-ground  at  White 
Biver,  Colorado,  August  25, 1887,  for  Major-General  Terry's  annual  re- 
port. ' 

Made  1,178  autocopyist  copies  of  maps  showing  the  march  of  Col.  J. 
W.  Forsyth,  Seventh  United  States  Cavalry,  from  Fort  Meade,  Dak., 
to  Fort  Biley,  Kans.,  during  July,  August,  and  September,  1887.  *^ 

Mounted  101  maps. 

Beceived  from  engineer  officer,  Department  of  Dakota,  on  August  8, 
1887,  a  blue  print  of  Fort  Buford,  Dak.,  military  reservation  and 
vicinity,  with  reservation  lines  resurveyed,  Lieut.  John  Biddle,  Corps 
of  Engineers,  U.  S.  A. 

Beceived  from  engineer  officer  (Lieut.  H.  M.  Chittenden,  Corps  of 
Engineers,  IT.  S.  A.)  Department  of  the  Platte,  on  January  31,  1888, 
map  of  Fort  Niobrara  military  reservation,  Nebr.  5  blue  print  of  Belle- 
vue  Bifle  Bange,  Nebraska ;  blue  print  of  military  points  in  vicinity  of 
Omaha,  Nebr. 

Very  respectfully,  your  obedient  servant, 

W.  L.  Mabshall, 
Captain  of  Engineers, 

The  Chief  of  Engineebs, 

U.  8.  Army. 
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explorations  and  8uevby8  in  the  depabtment  of  the  columbia. 

annual  bepobt  of  lieutenant  william  c.  langfitt,  corps  of 
engineers,  for  the  fiscal  year  ending  june  30,  1888. 

Engineer  Opfics, 
Headquarters  Department  of  the  Ck>LUicBiA, 

Vancouver  Barr€U)kSj  WculLj  July  1, 188& 

General:  I  have  the  honor  to  sabmit  the  folio wiog  report  of  the 
operations  of  the  engineer  office  at  Headquarters  Department  of  the 
Columbia  for  the  fiscal  year  ending  Jane  30, 1888: 

personnel. 

General-service  clerk  Alfred  Downing  was  in  this  (^oe  ae  assistant 
from  date  of  last  report  until  April  25, 1888,  when  he  discharged  at  hu 
own  reqnest 

General-service  clerk  Charles  A.  Homan  was  assigned  to  this  oS&xfb 
June  1, 18S8,  and  has  remained  since  that  time. 

FIELD  WORK. 

The  western  boundary  of  the  Vancouver  military  reservation  was 
accurately  laid  down  to  guide  the  post  quartermaster  in  removing  en- 
croaching persons.  A  number  of  roads  was  staked  out  on  the  Van- 
couver military  reservation. 

The  depth  of  the  artesian  well  bored  under  contract  on  the  reserva- 
tion was  measured  by  me  and  the  result  was  certified  to  the  depot 
quartermaster. 

An  examination  and  report  on^  the  water  supply  of  Fort  Spokane 
was  made  to  the  assistant  adjutant- general  of  this  department ;  also  a 
resurvey  of  that  reservation  was  made  with  report, 

Resurvey  of  Fort  Townsend  military  reservation  with  report  to  as- 
sistant adjutant-general  of  this  department 

OFFICE  WORK. 

Department  maps  issued •••  33 

Maps  aud  plans  drawn  by  hand w. 18 

Tracings  for  issue  aud  ottico  files 16 

Solar  prints ...... ......  59 

Keports  of  scouts,  etc.,  referred  to  office  for  note •••••.... ISt 

Mapa  mounted  on  linen 20 

Negatives  for  oflicial  use ••• 5 

lu  addition  to  the  above,  a  department  map,  scale  16  miles  to  the  inek^ 
was  corrected  to  December,  1887,  and  copy  forwarded  through  miUtary 
chanuels  to  the  Chief  of  Engineers,  with  request  that  anew  issue,  em- 
bodying  the  corrections,  be  made  and  300  copies  furnished  this  offica 
This  new  issue  has  been  received,  and  will  be  issued  as  called  for. 

A  map  of  Ahiska,  scale  16  miles  to  the  inch,  has  been  projected  and 
compilation  of  available  data  started  thereon. 

Short  tables  of  distances  were  compiled  for  the  use  of  certain  troops 
going  in  the  field.  Directories  of  the  post  of  Vancouver  Barracks  have 
been  kept  corrected  to  date  and  copies  furnished  to  officers  fix>m  time 
to  time. 
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Standard  (one  hundred  and  twentieth  meridian)  time  has  been  fam- 
ished to  the  post  by  signal  from  this  office  throughout  the  year. 

Two  reports'"  have  been  made  from  this  office  to  the  Chief  of  Engi- 
neers, U.  S.  Army,  viz:  One  as  to  whether  the  "Taxsas  road'^  in  this 
Territory  is  a  "  military  road  "  or  not,  and  one  on  a  military  wagon 
road  between  Cape  Foulweather,  in  Benton  County,  and  Coos  Bay,  in 
Coos  County,  Oregon. 

In  addition  to  the  above,  many  reports  on  different  subjects  have  been 
made  to  the  assistant  adjutant  general,  Headquarters  Department  of 
the  Columbia,  and  other  miscellaneous  work  done. 
There  have  been  no  funds  available  in  this  office  during  tne  year. 
The  quartermaster's  department  has  kindly  furnished  such  materials 
as  were  necessary  to  carrying  on  the  work  of  this  office. 
Very  respectfully,  your  obedient  servant, 

Wm.  C.  Langfitt, 
First  IdeuUy  Corps  of  Engineers^ 

Engineer  Officer. 
The  Chief  of  Engineers,         ' 

U.  S.  Army. 


C  C  C  3. 

explorations  and  surveys  in  the  division  of  the  pacific. 

annual  report  of  lieutenant  james  e.  runcie,  first  artillery, 

for  the  fiscal  year  ending  june  30,  1888. 

Engineer  Office, 
Headquarters  Division  of  the  Pacific, 

San  Francisco,  CaL,  July  7, 1888. 

Sir  :  I  have  the  honor  to  transmit  herewith  my  report  of  operations 
for  the  fiscal  year  ending  June  30,  1888. 

First  Lieut.  Thomas  L.  Casey,  Corps  of  Engineers,  who  was  on 
duty  here  at  the  commencement  of  the  present  fiscal  year,  was  relieved 
by  paragraph  2,  Special  Orders,  Division  of  the  Pacific,  No.  (>1,  dated 
September  19, 1887,  in  compliance  with  paragraph  10,  Special  Orders, 
No.  211,  1887,  Headquarters  of  the  Army,  Adjutant-General's  Office, 
Washington. 

Capt.  Daniel  D.  Wheeler,  assistant  quartermaster,  then  assumed 
charge  of  the  office  under  paragraph  3,  Special  Orders,  Division  of  the 
Pacific,  No.  61,  September  19, 1887. 

By  virtue  of  General  Orders,  No.  2,  Headquarters  Division  of  the 
Pacific,  March  3, 1888  (under  authority  of  the  Secretary  of  War),  I  took 
charge  of  the  office. 

Assistant  Clement  Winstanley  has  been  continually  on  duty  as  to- 
pographer and  draughtsman  throughout  the  year,  but  in  September, 
1887,  was  detailed  as  clerk  to  the  inspector  of  rifle  practice  for  the  De- 
partment of  California,  which  occupies  nearly  the  whole  of  his  time 
during  the  target  season,  leaving  all  draughting  at  a  complete  stand- 
still; inconsequence,  not  so  much  work  has  been  accomplished  as  I 
should  wish. 

The  office  work  has  consisted  of  the  following: 

Made  map  of  portion  of  Calilbrnia  south  of  Mojave  Junction, 

Corrected  land  office  map  of  California, 
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M<u]t>  dr»v[iu[;ii  orplBDt,  iiiacliiiitir,v  ii«i-<l  tn  the  niitiiiirmiluniofhl 
cxplosiv^t*,  Hill  ttiv  iMiiilK  D(H»;88tir)'  to  llivir  itniparHtJoii,  fn>m  sbeUj 
uimli'  hy  Litoiit.  E.  St.  J.  Gri>ble,  Sucimil  ArLiIk«rj-.  ui<l  itu'Catnii. 

(Juioulateil  jirujuctiuii  fur  Hut  map  of  tliu  UvimrlmuDt  uf  Arizonaai 
the  Dislrict  of  New  Mexico. 
CulIeuU^d  f'lirtbor  data  fur  correutiug  i-xistiiii:  maps  of  Uie  dirt 
Drew  and  graduated  uumerouii  arcs  of  lOCl  dc>g)v«s  for  out 
gnu  liiing  at  Presidio. 

Oullcot«d  duta,  correctetl  aud  compiled  lunp  uf  Fort  McDeroiit,  N, 
uiid  Fort  Hidwtfil,  Cal.,  an  rouomDieudod  ti;  tbti  Inspvctor-G^uenL  j 
Fii^t  Lieat.  Thomas  L.  Casey,  Corps  of  EngiiieiTs,  in  ooiupliai 
with  paragraph  2,  Special  Urders,  No.  (Mi,  Ueadiiuarlers  D<>paniii4!Ht 
Cidifoniia,  August  2'!,  1887,  prui:e«<ded  at  Foit  Oaatoii,  L'liJ.,  wborvl 
made  surveys  for  a  new  nat«r  supply  Ut  the  post ;  aiKo  for  a  unlln 
l^^'li-graph  line  fVoin  the  fort  to  Areata,  Humboldt  Couuty,  Cal.,  luidM 
mittvid  reports  thereon. 

t'ii-Kt  Lieut.  James  E,  Ruucie  (by  paragraph  4,  Spocial  Oidets,  Koifl 
Nc'iiiliiuiirfersDivieiou  of  the  Pacific,  September  19, 1887)  «ooom)Mir^ 
by  A.-ssislautC.  WiustanJey  {paragraph  3,  Special  Orders,  No.  63,  U 
<pi<U'ter»  Division  of  the  I'acifio,  8ept*'uiber 30, 1887),  prt^wuiwl  to  t 
Quachiiva,  Ariz.,  where  a  detailed  survoy  for  contours  wiut  made  off 
■    vicinity  of  the  post,  with  a  view  to  perfecting  a  system  of  « 

which  an  exhaustive  re[>ort  woe  rendered  aud  drawings  made  in  i 
oflivo  to  illustrate  saiue;  of  which  truciugs  uamcrous  blue  prints  i 
miide. 

Calculated  and  laid  out  projection  of  new  map  of  the  IVpartnMfllfl 
California    by  order  of   the  assistant  adjutaut-general.     About  t 
fourth  of  this  map  is  completed. 
A  few  majis  Imve  been  mounted  for  officers  of  the  division  irtaff. 
Surveyed  and  leveled  line  of  proposed  road  on  tho  Pretsidio  i 
ration. 

Very  respectfully,  your  obedient  servant, 

J.  E.  BtmotB, 
Fint  Lieul.  Fir»t  Artmney, 

Acting  Engiwer  djBMRj 
Tho  Chief  of  Engineees,  U.  S.  .V- 


CCC  4. 
EXPL0EATI0N8  AND  SUBVEV8  IN  THE  DEPAETMENT  OP  TOE  PLATTlfl 


Heajjquabtbks  Dkpabtment  of  thk  Platte, 
Engtnkbb  Office, 
Omaha,  Svbr,,  June  30,  liM 
Genebal:  I  have  the  honor  to  submit  the  following  report  of  a 
ationa  for  the  year  ending  June  30, 1888: 

1  reportol  for  duty  to  the  commanding  general  at  thiwe  licadqoariff 
on  tlie  Kltii  of  Jnlj,  1887,  in  compliance  with  jiaragraph  4,  Special  '"•■ 
ders  No.  1.51,  current  series  1887.  head(iruirter8  of  the  Army. 

Ou  Angnat  lu,  1887, 1  went  to  Fort  Niobrara,  Nebr.,  in  compUaDi- 
with  Special  Orders  No.  09,  headquarters  Dsparttneut  of  Uie  FlMl^r] 


•wt-araBH-n^.-^-r—^-rafcr— 


r^'Uliu, 
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and  surveyed,  relocated,  aod  marked  the  boundaries  of  that  reservation. 
I  returned  from  this  duty  September  H,  1887. 

On  November  15, 1887, 1  went  to  Bellevue  Eifle  Eange,  Nebraska,  in 
compliance  with  Special  Orders  No.  115  of  these  headquarters,  and  sur- 
veyed the  range,  returning  the  same  day. 

On  May  4, 1888, 1  went  to  Cheyenne,  Wyoming,  in  compliance  with 
paragraph  1,  Special  Orders  No.  31,  current  series,  headquarters  De- 
partment of  the  Platte,  and  made  transcripts  of  the  records  of  the  land 
office  of  Wyoming  Territory,  returning  May  11, 1888. 

On  May  1 6,  isfe,  I  went  to  Fort  Bridger,  Wyoming,  in  compliance 
with  paragraph  2,  Special  Orders  37,  current  series,  headquarters  De- 
partment of  the  Platte,  to  superintend  the  laying  of  a  system  of  water- 
works at  that  post.    I  returned  from  that  duty  June  26, 1888. 

The  above  includes  all  field  work  or  work  outside  the  office  daring 
the  year. 

The  office  work  during  the  year  has  been  as  follows : 

Maps  of  the  Fort  Niobrara  military  reservation  and  of  the  Bellevue 
Bifle  Range  have  been  prepared ;  also  a  plat  showing  collectively  all  the 
military  posts  and  reservations  in  the  department. 

All  the  spare  time  during  the  year  has  been  put  upon  a  map  of  a  part 
of  the  Department  of  the  Platte,  which  is  now  well  under  way.  In  this 
work  I  have  found  the  greatest  difficulty  in  getting  reliable  information, 
but  have  spared  no  pains  to  settle  correctly  all  disputed  points.  The 
map  when  complete  will  not  be  strictly  one  of  this  department,  but  will 
include  that  territory  lying  between  102^  and  114^  west  longitude,  and 
39*^  and  46^  north  latitude.  This  includes  nearly  all  the  military  posts 
in  the  Department  of  the  Platte,  as  well  as  several  in  adjoining  depart- 
ments. It  also  includes  all  principal  places  and  railroads  in  the  terri- 
tory of  which  Wyoming  is  the  center,  and  for  a  handred  miles  around  it. 

The  map  will  be  completed  as  early  as  possible,  but,  owing  to  the  large 
amount  of  work  outside  the  office  daring  the  present  summer,  will  prob- 
ably not  be  completed  before  the  end  of  this  year. 

I  have  received  from  the  Engineer  Department  at  Willets  Point  sev- 
eral instruments  which  have  been  placed  upon  my  return.  They  will 
be  of  much  use  during  the  present  season. 

There  has  been  the  usual  office  routine  work  of  issuing  instruments, 
maps,  etc.,  to  the  officers  and  posts  of  the  department. 
Very  respectfully,  your  obedient  servant, 

H.  M.  Chittenden, 
First  Lieutenant  Corps  of  Engineers^ 

Engineer  Officer  of  Department. 

GPhe  Chief  of  Engineers, 

V.  8.  Army. 
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AFFBCnNG 


THE  CORPS  OF  ENGINEERS,  UNITED  STATES  ARMY. 


FiFTiBTH  Congress,  Fibst  Session,  1887-^88. 


ACTS. 

AN  ACT  to  authorise  the  oonstmetion  of  a  railroad,  wagon,  and  foot-paasenger  bridge  across  the 

"'^  "'"  Ippi  Biyer.  at  or  near  Bu*lingt<ni,  Iowa. 


Be  it  enacted  hy  the  Senate  and  House  of  Representatives  of  the  United  States  of  America 
in  Conffress  as^emhledf  That  the  BnrliDgton  and  Illinois  Bridge  Company,  its  snccess- 
or»,  and  assigns,  be,  and  they  are  hereby,  authorized  to  construct  and  maintain,  if  in 
the  opinion  of  the  Secretary  of  War  the  same  be  a  public  necessity,  a  railroad,  wagon, 
and  foot-passenger  bridge  across  the  Mississippi  Biver  at  a  place  snitable  to  the  in- 
terests 01  nayigation  at  a  point  at  or  near  the  sity  of  Burlington,  Iowa,  and  to  lay  on 
or  oyer  said  bridge  a  tracKor  tracks  for  the  more  i>erfect  connection  of  any  railroad 
or  railroads  that  are  or  shall  be  constncted  to  said  river,  on  either  or  both  sides 
thereof,  at  or  opxK>site  said  point,  under  .the  limitations  and  conditions  hereinafter 
proyided ;  that  said  bridge  shall  not  interfere  with  the  free  navigation  of  said  river 
beyond  what  is  necessary  in  order  to  carry  into  effect  the  rights  and  privileges  hereby 
granted ;  and  in  case  of  any  litigation  arising  Irom  any  obstruction  or  alleged  obstruc- 
tion to  the  free  navigation  of  said  river,  the  cause  may  be  tried  before  the  circuit 
court  of  the  United  States  in  and  for  any  district  in  which  any  portion  of  ^aid  bridge 
or  obstruction  touches.  Said  bridge  shall  be  constructed  to  pVovide  for  the  passage 
of  railroad  trains,  and  for  the  safe  and  convenient  passage  of^  wagons  and  vehicles  of 
all  kinds,  animals,  and  foot-passengers,  for  such  reasonable  rates  of  toll  as  may  be 
fixed  from  time  to  time  by  the  Secretary  of  War:  Provided,  That  the  proviso  regard- 
ing wagons,  animals,  foot-passengers,  and  so  forth,  shall  not  influence  the  location  of 
said  bridge  in  its  relation  to  the  interests  of  navigation. 

Sec.  2.  That  any  bridge  built  under  the  provisions  of  this  act  may,  at  the  option  of 
the  company  buHding  the  same,  be  built  as  a  draw-bridge  or  with  unbroken  and  con- 
tinuous spans:  Provwed^  That  if  the  said  bridge  shall  be  made  with  unbroken  and 
continuous  spans,  it  shall  give  clear  head-room  of  not  less,  in  any  case,  than  fifty-five 
and  one-half  feet  above  extreme  high- water  mark,  as  understood  at  the  point  of  loca- 
tion, nor  shall  the  spans  of  said  bridge  give  a  clear  width  of  water-way  of  less  than 
two  hundred  and  fifty  feet,  and  the  piers  of  said  bridge  shall  be  parallel  with  the 
current  of  said  river,  and  the  main  span  shall  be  over  the  main  channel  of  the  river 
and  give  a  clear  width  of  water-way  of  not  less  than  three  hundred  feet:  And  pro- 
videafurther,  That  if  any  bridge  built  under  the  provisions  of  this  act  shall  be  con- 
structed as  a  draw-bridge,  the  same  shall  be  constructed  as  a  pivot  draw-bridge,  with 
a  pivot  over  the  main  enannel  of  the  river  at  an  accessible  and  navigable  point  and 
with  spans  giving  a  clear  width  of  water-way  of  not  less  than  two  hundred  feet 
on  each  side  of  the  central  or  pivot  pier  of  the  draw,  and  the  next  adjoining  span  or 
spans  to  the  draw  shall  give  a  clear  width  of  water-way  of  not  less  than  two  hundred 
and  fifty  feet :  Provided,  That  if  the  pivot  pier  of  said  bridge  shall  be  constructed 
within  less  than  four  hundred  and  ten  feet  of  the  west  shore  of  said  river  the  span 
constructed  west  of  said  pivot  pier  may  be  less  than  two  hundred  and  fifty  feet,  and 
said  spans  shall  give  a  clear  head-room  of  not  less  than  ten  feet  above  extreme  high- 
water  mark;  and  the  piers  of  said  bridge  shall  be  parallel  with  the  current  of  the 
rnrer  where  said  bridge  shall  be  erected :  And  provided  also,  That  said  draw  shall  be 
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Kbnil  be  Diawrni  AtmcturD,  and  b))»1I  be  known  Ba»n<wt-i<<i. 

(ImImwI  to  tin  a  pnnt-roQlu,  rnion  wbioh  Also  no  higher  i '  i 

tTunHuiliwiinii  iivcr  ihn  somu  of  llie  tnaiU,  tlie  trvopa,  au<!  :  i 

IJiiit«dH>UI<(^a,  nixl  rorpiu«eDg(^rsorfrDi|;ht  paBainf;ovrr'-Mii< 

mllw  i>aiil  Tor  lltcir  IrAnsportitliua  utut  %>ie  niilruada  Biiii  jiukik-  i^.-i''""'' 

Nilil  bridge ;  KTid  tho  Uiiitad  8titt««  sliall  Uave  llio  right  of  nny  iV.t  piutu 

piirpOMui  KRiTtits  wiid  bridge. 

Skc  4.  That  nli  railway  compatilee  deoiring  to  um  Mid  liriilge  shall  li 
ontltJr.)  (o  .-(iiial  rifilila  iiml  )>i-|V]k-;-fa  in  tlie  iin«.-iifiL-i  m"  Hn>  n^iw,  nu.l  u 


rotnty  oiWiir  ni:!.ll  ii[.'-i.Til)o;  ftiul  (o  s-ouro  that  nl 

Dllam  Bhall  Huliiuit  to  Ihe  Secretary  of  War,  for  hia 

■iiru  aud  druwIiiK  of  tLo  bridRe&nd  a  map  of  the  looatJOD,  gl 

inilu  iibuYO  aud  i>iii>  mile  bolow  tbe  propoeed  locatioo,  tb^  t" 

Ititi  rivor.  tijo  itlioi-o-lino  at  high  aad  lot*  wat«r.lbe  dirert)< 

rent  at  nil  nt»grii),  and  tbe  Mondings,  accoratoly  showiriL- 

louuiiou  (if  any  liridyu  or  bTidgea,aiid  Bballfiimiahsncbi'' 

minlivd  for  a  rull  and  «»tiefaotary  nnderetanding  of  tlu 

pUD  aud  locnT.init  of  Ilia  bridge  mre  decided  by  tbe  Seoruin 

Dot  luaKrially  aA^ct  tbo  interests  of  navigatioii,  the  bri' . 

or  buitt;  and  ebonld  any  cbange  be  made  in  the  plan  i>l 

Kn>n»  of  construction,  snub  cbange  shall  bssnbjeol  totbf  ., 

Wf(T  i  itnd  the  uud  bridge  shall  bo  constructed  with  suili 

briiigp,  in  tbe  form  of  boolus,  dikes,  piers,  or  other  saitabl' 

coiilbiinc  the  flow  of  water  to  a  permanent  and  CAsily  nn^ 

taucu  ufiiot  less  tbau  one  mile  aboTe  tbe  bridge  location,  a    ..  ^         .    „ 

HtvanibuntH,  am)  I'thor  watei^craft,  safely  throngb  tbe  draw  and  nil  epsju, 

Secretary  of  War  sbsll  prescribe  and  order  to  be  constructed  and  maininturd 

cspeusuof  tbe  coDipany  owning  s^d  bridge;  and  tho  said  Htractnro  -i'"!'  i^' 

times  so  kept  and  managed  as  to  oHer  reasoaable  and  proper  inwnn  i  <- 

vemtds  through  or  undec  said  structore:  and  for  the  safety  of  veaao  I .  , 

tben>  shall  be  displayed  on  saidliridge,  from  thebODrsof  HnnsettoMn  ' 

asiuay  beproscribedby  tbeSocretaryofWari  andthesaidstruotnre - 

or  removed  at  the  cost  and  expense  of  tbe  owners  thereof  from  time 

grcss  may  direct,  eo  as  to  preserve  tlie  free  and  convenient  naviijutiou 

and  tbe  anihority  to  erect  and  oontiuna  said  bridgesball  be  subject  tor« 

nMHlitJcation  by  law,  when  fhepnblio  good  sball,  in  the  judgment  of  Conj 

qnire,  without  any  expense  or  cbarge  to  tbe  United  States. 

Htq.  6.  That  if  actual  constmoCion  of  tbe  bridge  herein  antboricud  niiaO  m 
commenced  nitbin  two  years  from  tbe  passage  of  this  act,  and  be  oomplotfld  la 
years  fcom  tbe  same  date,  tbe  rights  and  privileges  hereby  granted  sliall  oeMA  an 
determined. 


1  and  appraTal,  a 
g  for  thenufBof 

iprisrajihy  pf  the  Imnt 


>rtbegiiidiDgaf  n 


Approved,  Jnonary  31,  1888. 


lohaniMi 
iilotfld  la  1 
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Beilettaetrd  by  the  Srnatt  and  HoMe  of  Bojirarmtativni  ef  the  tTiilted  State*  nfdMt 
tn  CoTign*!  a/ambltd.  That  the  following  enma  be,  and  the  samo  aro  bM«bft^n 
priated,  out  of  any  money  in  thnTroasiiry  not  otherwise  sppropriotML  ti~  — 
ncienciesiu  theopprapriatlons  for  the  fiscal  yeoreigbteonbiindrod  anilfl! 
and  for  other  ohjeets  hereinafter  stated,  namely : 

WAR  DKWASmtXHT. 

To  enable  the  Secretary  of  War  t. 
money  expended  in  tho  construction 
over  and  ahovo  tliul  co;.\.«ui'[i\aied.ia  tho  eontract  wltb  said  Chittenden  Rtd 


,  f  «f  »  ••♦  •#'^  >"  r 
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amended,  the  Bum  of  fifteen  thousand  dollars,  payable  from  any  anexponded  balance 
of  money  appropriated  for  the  constriictiou  of  each  dam. 

To  p^y  D.  M.  and  C.  P.  Dull  the  amount  ascertained  by  the  Secretary  of  War  to  be 
due  them  for  work  done  on  the  Great  Kanawha  River,  West  Virginia,  and  by  reason 
of  changes  in  their  contract,  and  so  forth,  thirty-four  thousand  three  hundred  and 
Beventy-nine  dollars  and  thirty  cents. 

To  pay  Charles  McCaffer^  the  -amount  ascertained  by  the  Secretary  of  War  to  be 
due  him  for  work  on  the  Great  Kanawha  River,  West  Virginia,  and  by  reason  of 
changes  in  his  contract,  and  so  forth,  thirty  thousand  three  hundred  and  seventy 
dollars  and  fifteen  cents:  Provided,  That  any  contract  indebtedness  of  said  McCaf- 
ferty  incurred  by  subcontract,  or  for  labor  or  material  furnished  for  the  prosecution 
of  the  work  on  which  this  sum  is  based,  shall  be  first  ascertained  and  paid  by  the 
Secretary  of  War  and  the  J^alance  paid  to  said  McCafferty.  Said  amounts  shall  be 
received  in  full  satisfaction  of  all'claim  under  said  contract. 

•  ••••• 

Approved,  February  1, 1888. 


AN  ACT  aatborisfaig  the  oooBtraotlon  of  a  bridge  across  the  Hissonri  River  at  some  accessible  point 
in  the  CNtonty  of  jSahit  Charles  in  the  State  of  Missouri,  below  the  city  of  Saint  Charles. 

Be  it  enacted  hy  the  Senate  and  Houee  of  Representatives  of  the  United  States  of  America 
in  Congress  assembledf  That  tlie  Saint  Louis,  Keokuk  and  Northwestern  Railroad  Com- 
pany, an  incorporation  organized  under  the  laws  of  the  State  of  Iowa,  and  owning 
and  operating  a  railroad  in  the  State  of  Missouri,  its  assigns  or  successors,  is  hereby 
authorized  to  construct  and  maintain  a  bridge  across  the  Missouri  River  at  such  point 
as  may  be  hereafter  selected  by  said  corporation  between  the  City  of  Saint  Charles 
and  the  mouth  of  the  Missouri  River,  in  the  County  of  Saint  Charles,  in  the  State  of 
Missouri,  as  shall  best  promote  the  public  convenience  and  welfare  and  the  necessities 
of  business  and  commerce,  and  also  to  construct  accessory  works  to  secure  the  best 
practicable  channel-way  for  navigation  and  confine  the  flow  of  the  water  to  a  perma- 
nent channel  at  such  point,  and  to  lay  on  and  over  said  bridge  one  or  more  railroad 
tracks  for  the  more  perfect  connection  of  any  railroads  that  are  or  shall  be  constructed 
to  said  river  at  or  opposite  said  point. 

Sec  2.  That  said  bridge  shall  be  constructed  and  built  without  interference  with 
the  security  and  convenience  of  navigation  of  said  river  beyond  what  is  necessary  to 
cany  into  effect  the  rights  and  privileges  hereby  granted  :  and  in  order  to  secure  that 
object  the  said  company  or  corporation  shall  submit  to  tue  Secretary  of  War,  for  his 
examination  and  approval,  a  design  and  drawings  of  the  bridge,  and  a  map  of  the 
location,  giving  for  the  space  of  one  mile  above  and  one  mile  below  the  proposed  loca- 
tion, the  tox>ography  of  the  banks  of  the  river,  the  shore-lines  to  high  and  low  water, 
the  location  or  any  other  bridge  or  bridges,  and  shall  furnish  such  other  information 
as  may  be  required  for  a  full  and  satisfactory  understanding  of  the  subject ;  and  until 
the  said  plan  and  location  of  the  bridge  are  approved  by  the  Secretary  of  War  the 
bridge  shall  not  be  built:  Provided,  lliat  if  the  said  bridge  shall  be  made  with  un- 
broken and  continuous  spans,  it  shall  have  three  or  more  channel  spans,  and  shall  not 
be  of  less  elevation  in  any  case  than  fifty  feet  above  high  water  mark,  as  understood 
at  the  point  of  location,  to  the  lowest  part  of  the  superstructure,  nor  shall  the  spans 
of  said  bridge  be  less  than  three  hundred  feet  in  length,  and  the  piers  of  said  bridge 
shall  be  parallel  with  the  current  of  said  river,  and  the  main  span  shall  be  over  the 
main  channel  of  the  river,  and  not  less  than  three  hundred  feet  in  length :  And  pro- 
vided alsOf  That  if  any  bridge  built  under  this  act  shall  be  eonstmcted  as  a  draw- 
bridge, the  same  shall  be  constructed  as  a  pivot  draw-bridge,  with  a  draw  over  the 
main  channel  of  the  river  at  an  accessible  and  navigable  point,  and  with  spans  of  not 
less  than  one  hundred  and  sixty  feet  in  length  in  the  clear  on  each  side  of  the  central 
or  pivot  pier  of  the  draw,  and  the  next  adjoining  span  or  spans  to  the  draw  shall  not 
be  less  than  three  hundred  feet,  and  the  head-room  nnder  such  span  shall  not  be  less 
than  ten  feet  above  high- water  mark:  Provided  also,  That  said  draw  shall  be  opened 
promptly  upon  reasonable  signal  for  the  passing  of  boats ;  and  said  company  or  cor- 
poration shall  maintain,  at  its  own  expense,  from  sunset  till  sunrise,  such  lights  or 
other  signals  on  said  bridge  as  the  Light-House  Board  shall  prescribe :  Provided  also^ 
That  all  railroad  companies  desiring  the  use  of  said  bridge  snail  have  and  be  entitled 
to  equal  rights  and  privileges  relative  to  the  passage  of  railway  trains  over  the  same, 
and  over  the  approaches  thereto,  upon  payment  of  a  reasonable  compensation  for 
such  use ;  and  in  case  the  owner  or  owners  of  said  bridge  and  the  several  railroad 
companies,  or  any  ou^of  them  desiring  such  use,  shall  fail  to  agree  upon  the  sum  or 
sums  to  be  paid,  and  upon  rules  and  conditions  to  which  each  shall  conform  in  using 
said  bridge,  all  matters  at  issue  between  them  shall  be  decided  by  the  Secretary  of 
War,  upon  a  hearing  of  the  allegations  and  proofs  of  the  parties. 
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8bc.  3.  That  Iho  ftoprett»ry  .W 
iiii;  Bucli  I'lun  aiiilinap  onil  »Ih'  r 
biiflL  ou  HiK-h  T>Uit  luifi  vrlUi  OIK  ) 
lu  tho  [irriMcrlbn'l  ennilitinnii  of  i 
uLUuv  ;  ikiii)  ii[ian  reCRlvini;  sneli  i 
tl»ii  <>rwiitl  liHd^n,  ooufomitni:  HI 
!iii>  I'lian^o  hri  intulD  in  the  pl;iii 
I'ri'Hri.'-"  Ill'  tho  work  tUerwiu,  av 
•  ■(  I  111'  s.'.' rotary  of  War,  nnil  in  i 
o  the  free  d 

tl'..>    _    . 

oliHlrti.^lidn  nr  btiilgn  m»y  bolucAtAd, 

t^Kr.  4.  That  tho  Mid  bridge  ftml  mc<" 
miller  tbi*  nnt  Bod  Acoonliu};  U>  the  t^vin 
atructnrca;  and  said  brid)ru  oliall  he  toci 
whith  nW  no  highiT  ohurge  aiiall  be  niiili' 

mniU,  the  truo|>B.  und  the  inuuilioiu  of  »;  .^^^^ 

niilo  paid  for  tbo  trnnsiiorlatiou  over  the  milio.-iil"  m  i>iiiilii^  lii^lnsiiv-  li>»ilingM 
liridire ;  nnd  mid  bridge  aliitll  oi^Joy  the  rights  auiL  privileKM  oi  wtbor  |K»i-n>uM  fl 
thu  Uuitod  BtatM.  -  ^ 

Bkc.  !i.  Thnt  thu  United  Btat«s  iikall  have  thn  rishl  of  way  Tor  Midi   ) 
telogmph  linMocnMBisaidbridKO  luilbe  (.i'lvi 

Skc.  6,  That  ConKiesa  aliftUliiive  jiowii  ;i 
«tt.  Bu  08  tu  prvvunt  or  reinvvB  all  urnWriM  I 
ipttiun  of  HSid  river  by  tbe  DunHlrnetiou  oi  • 
all  olteratiooB  of  a>id  bridge  Hhnll  be  inadi'  :i 
at  tlio  extKtaae  of  the  owners  of  or  peraouai'. 

Thnt  ootuiiig  in  this  act  shall  bo  so  construtHl  in  lu  iipual  ui  modify  itiiy  of  U.   , 
Tisioua  uf  law  now  exiatint;  iu  reference  to  the  pnitei-tivu  of  tbe  navif-atiou  of  lira^V 
or  to  exempt  thia  bridge  irom  the  upuration  of  iLe  ai 

ApproTcd.  FebrnoTf  17,  IBB* 


AN  ArXlaautlioi' 


Uf  it  ttincled  hg  IXe  SmaU  and  Henft  ef  Btpnvmtalma  nf  Ihr  UailMl  £laM  nf  Am 
1m  Cat'jren  oMimbied,  Th»t  the  Lexington  Bridge  Coiniiauy,  b  ciiri>orolioii  «xl>( 
iindKFtlio  Inwsofthe  State  uf  MiKBOuri,  he,  and  ii  hvroli.v,  niitr  '-         — 

operAt«,  and  maintain  n  bridge  over  theMtsaonrf  Rh  <  r 
Toil,  ill  Mtid  State  of  Mlaauuri.    Baid  bridge  shall  be 
pa«Mige  of  railway  traina,  and,  at  the  option  oftkr  i-  • 
may  be  used  for  tne  paaaage  of  wagons  and  TuhirleR  .  ■ 
nuiinale,  nod  fqr  foo^ passe ugera,  f»r  aitoh  reiiaonablu  r  i : 
fTDDi  time  Ui  time  by  theSeoretary  of  War;  and  in  niur  «1  luiy  I 
any  alleged  obslrnctiOD  tu  the  free  navigation  of  aaJ'l  rivoron  or-eitnnt  of  witil  bri 
the  oaniHi  may  he  tried  before  the  eiroutt  coacl  of  the  Iluilod  BtuI**  lo  wbiMK  jnj 
diction  any  portiou  of  aaid  obatruction  or  bridge  is  lorntnt. 

8itc.  3.  Thiit  any  bridge  conatrnotod  nnder  thla  act  jii"i  ■> r. 

ahall  bn  a  lawful  atrtictiire,  and  Hhall  Ixi  rMOgiiiiied  m.^. 
which  alao  HO  higher  eliarge  Hhiitl  lie  made  for  tbe  ii.,, 
mails,  the  tmnjia,  and  the  nmnilionH  of  war  of  the  I  " 
mile  paid  for  tlieir  tranHjiorlatioa  over  tho  railrnodM  oi 
BdidbridKB!  and  Ibe  Unite<l  States  ahall  have  tbe  righr m  luiv 
and  toltphoiio  purposes  acroea  naid  bridge. 

Src.  :i.  Tfiiil,  ifxnid  bridge  ahnll  be  made  wil^  nnliTt^knii  iind  (yintinnoT; 
ehall  not  Im  of  leas  eluvation  in  any  cnoo  than  lift.y  fml  al>ove  hiehwalori 
duratniMl  nt  thu  point  of  lootttion,  to  (he  lowest  member  •>!  ih.>  lin.t>.r  -.npr 
iiorahall  the  spans  of  said  bridge  over  the  main  oliiiiMi   :  i" 

three  hnndred  and  (Ifly  feet  in  length,  and  the  plerx  ■! 
withthecnrronliof  aaidriver,  and  tbcbridgeiteelf  ill  i 
That  if  said  bridge  ha  oonstraoted  as  a  draw-bridge,  it    .  i. 

drawbridge,  with  a  draw  over  the  main  ohamielof  tin  • -. 

best  navigable  point,  and  with  spans  of  not  less  than  Iwj  limnb    .        .  . 
tbe  clear  on  eooli  aide  of  the  central  or  pivot  pier  of  tlie  draw ;  and  Mud 
not  bn  less  than  ten  feet  above  Inw-water  mark,  menaiiriug  to  ths  low4 
thebridgOHUperstraeturo:  AndprafidtdaUo.  TbiiliBaiddrawBhaUbaor"' 
Dpon  reaaouaulB  aigunl,  except  whun  trains  are  passing  over  the  """"' 
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pMBAge  of  th«  boats  whose  construction  shall  not  be  such  as  to  admit  of  their  passage 
under  the  draw  of  said  bridge  when  closed ;  but  in  no  case  shall  unnecessary  delay 
occur  iu  opening  the  said  draw  after  the  passage  of  trains ;  and  the  said  company  or 
corporation  shaU  maintain,  at  ite  own  expense,  from  sunset  to  sunrise,  such  lights  or 
other  signals  on  said  bridge  as  the  Light-House  Board  shall  prescribe. 

Sbc.  4.  That  all  railroad  companies  desiring  the  use  of  said  bridge  shall  have  and 
be  entitled  to  equal  rights  and  privileges  relative  to  the  passage  of  railway  trains 
over  the  same,  and  over  the  approaches  thereto,  upon  payment  of  a  reasonable  com« 
pensation  for  such  use ;  and  in  case  the  owner  or  owners  of  said  bridge  and  the  sev- 
eral railroad  companies,  or  any  one  of  them  desiring  such  use,  shall  fail  to  agree  upon 
the  sum  or  sums  to  be  paid,  and  upon  rules  and  conditions  to  which  each  shall  con- 
form in  using  said  bridge,  all  matters  at  issue  between  them  shall  be  decided  by  the 
Secretary  of  war  upon  a  hearing  of  the  allegations  and  proofs  of  the  parties. 

Sbc.  5.  That  any  bridge  authorized  to  be  constricted  under  this  act  shall  be  built 
and  located  under  and  subject  to  such  regulations  for  the  security  of  navigation  of 
said  river  as  the  Secretary  of  War  shall  prescribe;  and  to  secure  that  object  the  said 
company  or  corporation  shall  submit  to  the  Secretary  of  War,  for  his  examination 
and  approval,  a  design  and  drawings  of  the  bridge,  and  a  map  of  the  location,  giving 
for  the  space  of  one  mile  above  and  one  mile  below  the  proposed  location,  the  topog- 
raphy of  the  banks  of  the  river,  the  shore-lines  at  high  and  low  water,  the  direction 
and  strength  of  the  currents  at  all  stages,  and  the  soundings,  accurately  showing  the 
bed  of  the  stream,  the  location  of  anv  other  bridge  or  bridges,  and  shall  furnish  such 
other  information  as  may  be  required  for  a  full  and  satisfactory  understanding  of  the 
subject ;  and  until  the  said  plan  and  location  of  the  bridge  are  approved  by  the  Sec- 
retary of  War  the  bridge  shall  not  be  built ;  and  should  any  change  be  made  in  the 
plan  of  said  bridge  during  the  progress  of  construction,  such  change  shall  be  subject 
to  the  approval  of  the  Secretary  of  War ;  and  if  said  bridge  is  not  commenced  within 
one  year  and  completed  within  three  years  from  the  passage  of  this  act,  the  rights 
and  privileges  hereby  granted  shall  be  null  and  void. 

Sec.  6.  lliat  the  nght  to  alter,  amend,  or  repeal  this  act  is  hereby  expresssly  re- 
served, and  the  right  to  require  any  changes  in  said  structure  or  its  entire  removal, 
at  the  expense  of  the  owners  thereof,  whenever  Congress  shall  decide  that  the  public 
interest  requires  it,  is  also  expressly  reserved. 

Approved,  February  18,  18^8. 


AK  ACT  to  authorise  the  removal  of  the  qnaranthie  station  from  Ship  Island,  Mississippi. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United  States  of  America 
in  Congress  assembled,  That  the  Secretary  of  the  Treasury  is  hereby  authorized  to  cause 
the  removal  of  the  national  quarantine  station  now  located  on  Ship  Island,  in  the 
Gulf  of  Mexico,  to  some  other  island  in  said  Gulf,  or  in  such  pass  in  the  Mississippi 
Delta  as  may  be  recommended  by  a  board  to  be  designated  by  him,  and  that  the 
necessary  quarantine  buildings  and  appliances  be  established  thereon ;  and  that  the 
sum  of  forty-five  thousand  dollars,  or  so  much  thereof  as  maybe  necessary,  is  hereby 
appropriated  to  carry  out  the  purposes  of  this  act. 

Approved,  March  5, 1888. 


AK  ACT  to  provide  for  certain  of  the  most  nrgent  deficiencies  in  the  appropriations  for  the  service 
of  the  GoTomment  for  the  fiscal  year  ending  June  thirtieth,  eighteen  nundred  and  eighty-eight, 
and  for  other  purposes. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United  States  of  America 
in  Congress  assembled.  That  the  following  sums,  or  so  much  thereof  as  may  be  neces- 
sary, be,  and  the  same  are  hereby,  appropriated,  out  of  any  money  in  the  Treasury  not 
otherwise  appropriated,  for  the  objects  liereinafter  expressed,  for  tlie  service  of  the 
fiscal  year  ending  June  thirtieth,  eighteen  hundred  and  eighty-eight,  and  prior  years, 
namely : 


DISTRICT  OP  COLUMBIA. 

•  ••*••• 

Increase  of  water-supply,  Washington,  District  op  Columbia  :  To  enable  the 
Secretary  of  War  to  complete  the  work  of  increasing  the  water-supply  of  the  city  of 
Washington,  under  the  act  entitled  ''An  act  to  increase  the  water-supply  of  the  city 


{ 
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i.r  \S:i 'In  ";;(■>»,  aitil  Tnr  iitlinr  jinriM  ■»<■«,"  apprnvml  !i 
,111.1  ...'lii^  iwo,  numbly:  >*or  «.>iii[.li'l.(mi  r,f  llnii.i.'  ■ 
III1IL  ['.  1,  ',ciii  tliDUNUliil  HCVH*  litiiKlri'il  mill  illtv  i<>il: 


WAH  DBPARTMKST. 


KNOIKEKR 


ESAMHtATIOSS  ASD  StTRVETS  AT  SorTTB  I'AM.  MrSaio^.i^ 

of  KMertiiliiing  thu  ilotillinf  wat«riitiil  wiiHli  uf  chuiiui>ti>t>i'n 
titUH  tu  Uiuo  ntHouth  Pniwof  tlio  MiHsiiuiipitl  Hiver,  la  i<natili 
r«putt  lu  CunKreui  ilnriDK  tlif  inaiiiMuaUDO  of  Iju}  work,  d 
eight  til oiui>ii([  eight  buiiiired  dollAn. 


AppruvDd,  UuoU  30,  1868. 


In  anil  uTnrtbor amcna  ''AnattloBl 
.  J  hHilgai  luriiiiB  thnSuunuwiT,  T«<in, 
MarotiUilnl,  elghl«><i  hiin<lr-il  •n^ulehlv-w-'n 


\gliU,  ^IKUUTH,  Mid  ^civi 


AN  ACT  Ml  eonwt . 
RHul  Coniiiui] 
.1ppl,'«pi.nn 

WlicreM  by  reason  of  a  ol^t  i'  ' 
titltNl  "AoiicttaantboriEetlii  '  < 
OOruBH  the  Sunflower,  Ysioo,  im 
third,  eijrhtven  bandred  Kml  -m  . 

clttUHUB  (ueruof^  name*  IhoQtui^... .  ..^  l.,> 

said  net,  aud  the  eorporatioo  ujiou  wliuiu  ttui  i 
nwiUid  an)  voateireA;  and 

Wlivreas  no  oornuration  of  that  unine  i^xiaW,  aud  It  wm  fntuitliid  J 
TiKlitd,  ponera,  and  priviirffes  should  be  confemwl,  not  upon  liioO 

«ad  Compauj,  lint  Upon  tue  Gr — ;-».-■  =  - "--i '-• 

lOd  exiBting  oiider  and  by  vlrt 

Wtieraoa  the  aaid  Cieorgia  Paoilic  Rnilwij.v  CiimpAUf  la  thn  lrn«  and  only  l>i<Tiell 
of  said  act,  and  aiuce  the  pMMge  tburuof,  baa  lieeii  naiu^  all  ilm  int'ttua  In  I 
to  ponipleM  ita  plans  tor  tlu'  looation  and  oonatruRtloQ  iir  bcidpu  4rrw«  t 
named  In  said  act,  in  aocordantie  with  the  rnnoinmnndaUons  and  approral  ot 
retar,v  of  War  and  tha  Chitif  of  EngiiUHirsof  thn  United  l^tatiN  A-nn.r,  and  as 
bj  the  laws  of  the  Unitwl  Statoa ;  and 

Wli«raas  b^  section  throe  of  said  act  it  ia  provided  that  if  «aii1  bridewi  aluU]  i 
huished  within  two  years  from  tho  poaaagu  Ihcfnof,  the  righMaiid  priVll«e«a  t1 
granted  ahall  he  null  and  void;  and 

Whereas  it  will  be  impoMible  to  aontplctn  tho  plans,  loealloti,  and  voutmet 
Naid  bridges  within  two  yours  from  the  paasagn  of  said  act,  as  provided  tS 
Therefore^ 

JUtitttiaeleiliftktSenaleantl  Hoviecf  Seprewnlatieen  »f  Mr  Uniioi  Stahtof  A 
in  Congrif  Oiitiahlti,  That  the  aet  ontitlel  "An  act  to  aiitKori/A  lbs  (itiiiri '     ' 
Railroad  Company  to  oonstrnct  bridges  aorou  tbe  Siiiillowvc.  Vaxoii.  and  'I 
KiveiH,  in  MJaaiuippi,"  approved  March  third,  oi^fhtvou  hundred  and  a 
be,  and  ia  hereby,  auiendoil  by  striking  from  ilin  lille  aucl  tmaoting  «' 
the  word  "  railroad,"  wherever  itoocnrsin  the  ■UItuouI  of  tbenai — 
tiuu  therein  mentioned,  and  insertiag,  in  litii  I'l'Tt-nl'.  the  wnnt  ■' 
uiahe  the  curiHiralo  name  of  said  oorperntii'n  i'<-;i<1.  "  The  Q«antla 


Company," 


'■*rha  OiiorKiti  P,ui 


foiapany." 


I-- 
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And  by  striking  out  the  words  **  two  years  from  the  passage  of  this  act,"  where 
they  occur  in  the  final  clause  of  section  three  of  the  act,  and  inserting  the  words 
"  four  years  from  March  third,  eighteen  hundred  and  eighty-seven,"  in  lieu  thereof, 
so  as  to  make  said  final  clause  read  as  follows:  ''And  if  said  bridges  shall  not  be 
finished  within  four  years  from  March  third,  eighteen  hundred  and  elghty-seveUi 
the  rights  and  privileges  hereby  granted  shall  be  null  and  void." 

Approved,  April  2,  1888. 


AK  ACT  regnlating  the  constraction  of  bridges  over  the  Muskingum  River,  In  Ohio. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United  States  of  America 
in  Congress  assembled^  That  any  person  or  corporation  haviug  lawful  authority  to  erect 
a  bridge  or  bridges  across  the  Muskingum  River,  Ohio,  between  its  mouth  and  Dres- 
den, may  hereafter  erect  bridges  across  said  river  lor  railroad  or  other  uses  upon 
compliance  with  the  provisions  and  requirements  of  this  act,  but  no  bridge  shall  be 
erected  across  said  river  which  does  not  comply  therewith. 

Sec.  2.  That  every  bridge  hereafter  erected  across  the  Muskingum  River,  Ohio, 
shall  have  its  axis  at  right  angles  to  the  current  at  medium  and  high  stages,  and  its 
piers  shall  be  parallel  to  this  current.  No  riprap  or  other  outride  protection  for  iu- 
sufiicient  foundations  will  be  permitted  arouud  the  channel  piers,  and  all  co£fer-dams, 
piling,  and  otber  temporary  works  must  be  removed  by  the  owners  of  the  bridge  he- 
lore  it  is  open  to  traffic.  Every  such  bridge  may  be  buir  either  as  a  draw-bridge  or  as 
a  continuous  bridge;  If  built  as  a  draw-bridgo,  the  draw  span  shall  give  two  clear 
openings,  met^tured  on  the  low  water  line,  of  eighty-feet,  and  smooth  crib  work  or 
masonry^  shall  be  built  at  right  angles  to  the  bridge  extending  up  stream  from  the 
pivot  pier,  a  distance  of  at  least  one  hundred  feet,  and  down  stream  the  same  dis- 
tance, ana  the  height  of  this  protection  pier  shall  not  be  less  than  four  feet  above 
highest  locking  stage.  The  channel  sides  of  the  channel  piers  shall  be  smoothly  cut; 
the  corners  of  the  draw  piers  shall  be  rounded  to  a  radius  of  not  less  than  six  inches; 
there  shall  be  no  projecting  cornices  on  the  piers,  nor  projecting  footway  on  the  draw 
span;  the  apparatus  for  swinging  the  draw  shall  be  sufficient  to  open  it  in  not  more 
than  five  minutes;  and  the  draw  shall  be  promptly  opened  on  signal.  The  location 
of  the  draw  span  shall  be  subject  to  the  approval  of  the  Secretary  ol  War. 

Sec.  3.  That  if  the  bridge  be  built  as  a  continuous  bridge  it  shall  have  at  least  one 
channel  span,  the  center  of  which  shall  be  in  the  middle  of  the  channel  nsually  run 
in  high  stages  by  steamboats  descending  tbe  river  with  barges  or  rafts  in  tow ;  said 
channel  soan  to  have  a  clear  opening  of  two  hundred  and  fiuy  feet,  measured  at  the 
low- water  line,  and  the  lowest  part  of  the  span  to  be  forty  feet  above  highest  navi- 
gable water,  as  determined  by  a  straight  line  connecting  the  tops  of  the  lower  lock 
gates  at  the  head  and  foot  of  the  poolin  which  the  bridge  is  to  be  built.  The  other 
spans  may  have  such  grades  as  may  be  desired. 

Sec.  4.  That  whenever  any  duly  authorized  persons  or  corporations  shall  deter* 
mine  to  apply  to  the  Secretary  of  War  for  permission  to  build  a  bridge  across  the 
Muskingum  River,  they  shall  first  give  public  notice  of  said  intention  by  publication, 
once  a  week  for  four  weeks,  in  newspapers  having  a  wide  circulation,  in  not  less  than 
two  newspapers  published  in  towns  on  the  Muskingum  River  below  Dresden,  and  in 
not  less  than  two  newspapers  published  in  Pittsburgh.  They  shall  also  submit  to  the 
Secretary  of  War,  for  bis  examination  and  approval,  a  design  and  drawing  of  the 
bridge  and  piers,  and  a  map  of  the  locality,  on  the  scale  of  one  inch  to  one  hundred 
feet,  giving,  for  the  space  of  one-quarter  of  a  mile  above  and  one-quarter  of  a  mile 
below  the  site  of  the  proposed  bridge,  the  topography  of  the  banks  ot  the  river,  the 
line  of  low  and  highest  navigable  water,  an  accurate  representation  of  the  bed  of 
the  river  by  contour  lines,  two  feet  apart,  determined  by  accurate  soundings;  and 
shall  also  show  over  the  whole  width  of  this  part  of  the  river,  the  force  and  direc- 
tion of  the  currents  at  low  water,  and  at  high  navigable  stages,  by  triangulated  ob- 
servations on  suitable  floats.  The  map  shall  also  show  the  location  of  all  bridges, 
locks,  and  dams,  coal  tippjes,  breakwaters,  and  others  structures  within  the  high- 
water  lines  in  the  designated  area.  Said  map  and  drawings  shall  be  referred  to 
a  board  of  engineer  officers  or  to  the  engineer  officer  in  charge  of  the  Muskingum 
River  for  examination  and  report ;  and  said  board,  or  officer,  shall  visit  the  site  of  the 
proposed  bridge  and  shall  hold  a  public  session  at  some  convenient  point,  of  which 
public  session  due  notice  and  invitation  to  be  present  shall  be  given  to  all  interested 
parties;  and  if  said  board,  or  officer,  shall  report  the  site  as  unfavorable,  the  Secre- 
tary of  War,  is  authorized  to  require  that  such  changes  be  made  in  the  proposed 
bridge  by  lengthening  the  spans,  or  by  tlie  addition  of  guidiug  dikes  or  other  auxil- 
iary works,  or  by  both,  or  by  increasing  tbe  height,  or  by  such  other  modifications  as 
will  make  the  bridge  as  safe  for  navigation  as  if  built  In  a  favorable  part  of  the  river; 
find  no  bridge  shall  be  beguu  uutil  the  plana  hftve  beeu  approve^  by  the  8ecr^t«iry 

of  WftT, 
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Sec.C'.  Tliut  uiciiaoUiPliicatli>noi'tbe|ii-i 
uu<^uf  (lie  lateral  Mii&l«,»n>l  Mm  mttiu  I" 
unvi^uliie,  ibtt  provisiorui  iif  tho  fomgohiv. 


.  rui 


>r  opnrDtliie  liridRo* 


r  (tiB  Mati 


■)iilrod  by  tbu  Li  j;  lit.- Hon  as  tloanl,  or  tlii 
Bulil  river,  ami  iliiriu);  Ibo  ronstruation  i>i 
biiov*  oliiill  bu  kept  nil  nil ll'or-il urns,  crib-.  , 
ukmI  iu  tho  uuuotruutiou  uf  the  bndgu,  uf  in.,, 

fiicc.  T,  Thstthe  offfcers  aoU  arowBofall  veiuoU,  boats,  or  luJt*  narl 
kinaii"  Bivl^r,  hLsII  be  reiiuirvd  In  (vgulato  llio  nse  of  witd  vawclg.  > 
or  ohiiuuej-B  lictonjiin;-  lljritlu,  h.i  im  Ii«|.  t»  iiilrrrerc.  Hilb  tlir  eou-U 
th«bridgi;H;<r!:li..i!-..l  Vv  rt..-  ;  w,..  ■-i.,-.^  nf  t!ii-- .,rr. 

SiO.I:*.  Tb''     ■  ■   '■■■  ' '   ■  " '     "■'   ■- 

nluaib«»  I.I' 

wbichin.lii::  ...... 

thu  lllKII'x,   .!-..! 


or  .iiBtrUl  court  uf  111.-  l.r.i.I.ul  Sh.l.'o  li.Mln^  .■:.«t.'rL  dn  i^iui.  ..J' tii,>  «.m  . 

ofObio. 

Sko.  9,  That  tbu  rij^ht  lo  alter,  amoiid,  or  re)ieAl  tlila  ant  so  na  to  previ  r 
ullnialoriitlubHtrucUuiututliouavlHatiou  ot  (utiil  rirur  bj-  llu)  i:utun>i>uii» 
bridguB  is  bureby  uxpreaaly  reeurveil,  without  any  luibUity  of  tba  tiu 
dnniagM  on  wtcauiit  of  tbealterutiouHor  ami^iidmi^utuf  ibinaet,  oriwih 
proventioD,  or  reonirini;  theroiuovolof  any  Huob  cilwi.nietii>u«;  and  tliai 
of  Buid  brid^  after  its  ooimtructiuu,  or  any  iibnugn  in  tba  euiwtradfc^ 
any  alloration  of  any  ancb  bridge  that  may  be  diraoted,  at  au;  tjai«  by  tj 
of  War,  Bbnll  be  nuKlo  at  the  custaud  esiwone  of  the  owDon>  tberevf. 

Approved,  April  2,  ISHC. 


AS  ACT  aBlli3Ti«iBE  tlio  Llltl"  t 


)k  jud  AtoxuidTlA  TtollVAy  ComiiADy  to  be 


Be  it  naetad  by  f*e  Senate  and  Hoiite  of  Repramlalim  of  tha  t'lrUni  K 

in  Coiigreft  asmmbled.  That  tho  Little  Ro«k  and  Alexuri.iiin  IIniK.  ,iv  i 

kaUBM  and  Luuisiaaa,  a  oorporation  daly  noil  Ic^^iii 

anil  by  virtuuof  tho  Itiwsof  Uiiiaatd8tatc«,  itaauti'i 

authoriEod  tu  coiiBtniot  and  maintain  a  bridge.  :i  -.■ 

Ouachita  River,  in  Union  Coanty,  In  the  Sl.ntp  nf   \ 

point  nberesaid  oonipanv'a  line  of  railwiiy  v-  •■<■■'•  ■ 

liridKe,  and  approauhes  thereto,  over  the  ^  i 

the  point  where  said  euupaay's  liiie  o(  i  i 

Said  brid)^  ahtill  be  aoiuitruDt4sd  to  n^<>^  i 

the  option  of  said  uomuaDV  by  which  it  rn.: 

wagoDHand  vebiuleaof  all  kinds,  for  tbo  (j  i 

for  Buoh  reagonable  ratea  of  toll  ae  may  Ih'  :ifi|ii'>M 

taryofWar.     That  if  thoeald  bridges,  oi  ,iiii.-.  .>■  . 

Saline  rivera  shall  bo  made  with  imbrokin    rml  < 

leaat  one  span  of  a  height  of  not  lesa  tbaii  ii^liu  I.  ^ 

above  hlgbeHt  water,  as  nnderstood  at  the  poiiit  <<i 

est  part  of  the  snpnrstraotnre  of  said  bridge;    iiin! 

cmeningof  at  least  two  hundred  feet  between  thu  fi 

tho  current,  and  shall  he  over  themainehBonelorii 

shiiil  lie  at  right  angles  lo,  and  the  i>iera  parallel  vn' 

tr  tlM  liridgrit,  or  Mtborof  them,  over  tho  said  Bub  ■. 

.'oiistriii  r.*']  uit  draw  nr  pivot  bridges,  the  draw  or  i>: 

•■}iiiti!ii'I  of  tborivor  at  an  aooessible  navigable  pnn  : 

'>f  iliii  iiivot-picr  shall  not  be  lose  than  one  huuilreil    ' 

( CM  oliiot wise  expcOBaly  directed  by  the  Secretary  ol  W  -.u ,  nim  ii  -o  lU 


n.'gi-^ 
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according  to  saoh  direction,  and,  as  nearly  as  practicable,  the  said  openings  shall  be 
accessible  at  all  stages  of  water,  and  the  spans  shall  not  be  less  than  ten  feet  above 
extreme  high  water,  as  understood  at  the  point  of  location,  to  the  lowest  part  of  the 
snperstroctnre  of  the  bridge,  and  the  piers  and  draw-rests  ehaH  be  parallel  with,  and 
the  bridge  or  bridges  at  right  angles  to,  the  cnrrent  of  the  river  or  rivers ;  and  no 
riprap  or  other  ontside  protection  U)t  imperfect  foundations  shall  be  permitted  to  ap- 
proach nearer  than  four  feet  to  the  surface  of  the  water  at  its  extreme  low  stage,  or 
otherwise  to  encroach  upon  the  channel- ways  provided  for  in  this  act;  and  all  and 
each  of  said  draws  shall  be  opened  promptly  upon  reasonable  signal  for  the  passing 
of  boats:  and  said  company  shall  maintain^  at  its  own  expense,  nrom  sunset  till  sun- 
rise, such  lights  or  other  signals  on  said  bridges  as  the  Light-House  Board  may  pre- 
scribe. 

Sec.  2.  That  any  bridge  built  under  this  act,  and  subject  to  its  limitations,  shall  be  a 
lawful  structure,  and  shall  be  recognized  and  known  as  a  post-route,  upon  which  also 
no  higher  charge  shall  be  made  for  the  transmission  over  the  same  of  the  mails,  the 
troops,  and  the  munitions  of  war  of  the  United  States  than  the  rate  per  mile  paid  for 
the  transportation  over  the  railroad  or  public  highways  leading  to  the  said  oridge; 
and  it  shall  enjoy  the  rights  and  privileges  of  other  post-roads  in  the  United  States. 

Sec.  3.  That  no  bridge  shall  be  erected  or  maintained  under  the  authority  of  this 
act  which  shall  at  any  time  substantially  or  materially  obstruct  the  free  navigation 
of  said  rivers;  and  if  any  bridge  erected  under  such  authority  shall,  in  the  opinion  of 
the  Secretary  of  War,  obstruct  such  navigation,  he  is  hereby  authorized  to  cause  such 
change  or  alteration  of  said  bridge  or  bridges  to  be  made  as  will  effectually  obviate 
snch  obstruction ;  and  all  such  alterations  shall  be  made  and  all  such  obstructions  be 
removed  at  the  expense  of  the  owner  or  owners  of  said  bridge.  And  in  case  of  any 
litigation  arising  ftom.  any  obstruction  or  alleged  obstruction  to  the  free  navigation 
of  said  river  caased  or  alleged  to  be  caused  by  said  bridge,  the  case  may  be  brought 
in  the  circuit  court  of  the  United  States  for  the  State  of  Arkansas,  in  which  any  por- 
tion of  said  obstruction  or  bridge  may  be  located :  Provided,  That  nothing  in  this  act 
shall  be  so  construed  as  to  repeal  or  modify  any  of  the  provisions  of  law  now  existing 
in  reference  to  the  protection  of  the  navigation  of  rivers  or  to  exempt  said  bridges 
from  the  operation'  of  the  same. 

Sec.  4.  That  all  railway  companies  desiring  the  use  of  said  bridges,  or  either  of 
them,  shall  have  and  be  entitled  to  equal  rights  and  privileges  relative  to  the  passage 
of  railway  trains  over  the  same  and  over  the  approaches  thereto,  upon  payment  of  a 
reasonable  compensation  for  such  use. 

Sec.  5.  That  the  bridges  authorized  to  be  constructed  under  this  act  shall  be  built 
and  looated  under  and  subject  to  such  regulations  for  the  security  of  navigation  of 
said  rivers  as  the  Secretary  of  War  shall  prescribe;  and  to  secure  that  object  the  said 
company  or  corporation  shall  submit  to  the  Secretary  of  War,  for  his  examination 
and  approval,  a  design  and  drawings  of  said  bridges,  and  each  of  them,  and  a  map  of 
the  location,  giving,  for  the  space  of  one  mile  above  and  one  mile  below  the  proposed 
location,  the  topography  of  the  banks  of  the  river,  the  shore- lines  at  high  aod  low 
water,  the  direction  and  strength  of  the  currents  at  all  stages,  and  the  soundings, 
accurately  showing  the  bed  of  the  stream,  the  location  of  any  other  bridge  or  bridges, 
and  shall  furnish  such  other  information  as  may  be  required  for  a  full  and  satisfactory 
understanding  of  the  subject;  and  until  the  said  plan  and  location  of  the  bridge  or 
bridges  are  approved  by  the  Secretary  of  War  the  bridge  or  bridges  shall  not  be  built ; 
and  should  any  change  be  made  in  the  plan  of  said  bridges,  or  either  of  them,  during 
the  progress  of  construction,  snch  change  shall  be  subject  to  the  approval  of  the  Sec- 
retary of  War.  And  the  said  structure  shall  be  changed  at  the  cost  and  expense  of 
the  owners  theneof^  from  time  to  time,  as  the  Secretary  of  War  may  direct,  or  the 
whole  of  said  structure  may  be  removed  at  the  expense  of  the  owners  thereof,  if  the 
Secretary  of  War  may,  at  any  time,  so  direct,  so  as  to  preserve  the  free  and  convenient 
navigation  of  said  rivers,  and  the  authority  to  erect  and  continue  any  and  all  of  said 
bridges  shall  be  subject  to  revocation  by  law  whenever  the  public  good  shall,  in  the 
judgment  of  the  Secretary  of  War,  so  require. 

Sec.  6.  That  this  act  shall  be  null  and  void  if  actual  construction  of  the  bridges 
herein  authorized  be  not  commenced  within  one  year  and  completed  within  three 
years  from  the  date  thereof. 

Sec.  7.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby  expressly  re- 
served. 

Approved,  April  4, 1638. 


AN  ACT  to  auihorizG  the  conatraction  of  bridgea  ovor  tbo  rivers  Saint  Mary's,  SatiUa,  Little  Satilla, 

and  Crooked,  in  the  States  of  Georgia  and  Florida. 

Be  H  enacted  by  the  SetMte  and  House  of  Bepresentatives  of  the  United  States  in  Congress 
assembled,  That  the  Jacksonville  and  ;^ast  Tennessee  Railroad  Company  be,  and  are 
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bervliy,  aathorlied  to  Ronitrnot  b  bridge  orar  tlt«  ri*«r  Saint  Mmt**i  ^  U 
ofCamiltfu  ami  BtaM  of  Onorgia,  aud  iutbi-iKiuDty  of  Nootau  ani]  Stot«  of  FluC 

Iho  [loint  wbuM"  Hnid  rallroadi  crmw  ruiiil  rivet, 

Kku.  2.  Tliut  tiju  J»vkM>DTJUa  Slid  East  TaaDessee  Eailrund  Cumpaox  In 
bi-reby,  aiitltorixixl  U>  ooDstnict  » tirid^  over  tbc  rivcrSatillk,  in  tbc  cudb^^Ci 
den,  ill  lhi>  SUttt  of  OrorKiB.  at  Uid  poiot  wbero  void  milruMdcimiasMiulrint. 

Sue.  ^.  Thnt.  oAld  bridgus  sbnll  bvno  maiitruuUMl,  eltber  by  draw,  epna,  vrolbi 
tvi'-i-.  "■  ilin'  II  fHO  ik[id  unnb8tniot«d  jiaaaogu  niity  bu  Mcurud  Ui  ftll  vcaMaaadoIlM 

-.tid  JackMDrille  luidEastTeuuuBMw  Boilrowl  Com pKiy  In 
u.  coiislnict  fixed  bridgm  over  tbe  Littlu  gntilla  Uivcr.  I 
:<!cn  uud  Glynn,  Hud  uvor  Cruuked  River,  iu  thacaantf  «l 

111  ilBorgin,  Hi  the  poinlaueUfWd  li.\  niini  ^ -■■   — " '■ 

iiiikI  t.'r<i.>v-r.i  Mitt  livcrH,  with  oQu  ^lan,  nod  to  nini 
tbxy  nay  mo  tit;  I'roPided,  Tbat  the  bei^bt  boHUH  < 
b»r  rntta  and  ot  lier  vuuwilii  nnvjgaiiiig  enxA  river>  1 1 1 

Sxc  &.  Tbnt  any  bridges  built  under  tbla  act  uinl 
B  lawfiil  BtrnotiirD,  oud  aball  berw:ugniM>d  and  Iiij<.     ..    . 
uliM)  uo  Uigher  charge  shall  be  uiode  fur  tbe  trabsuiiaxLurT  m  t 

tlictruupe,  nnd  tbeniuuiUuDDuf  worof  tbtitJni[«4l8ut«.'a,Drpi.. .     „ 

iii£  uvur  rinid  bridge,  tlimi  tbe  rate  per  mile  iiaid  tin  tlie  tnumporlatiran 

■  "    '  iguways  leodiug  to  tbe  auid  urii*  "  ■ 

.  .  bor  posi-roadit  i. 
uf  BUid  bridge  shuU  bu  grunteil  t< 

liuvB  tbe  rigbt  of  way  Br ' 

pur)io8eii, 

8kc.  6.  Tbat  if  any  of  the  auid  brldj-es  jmlliori/.^d  t.>  liv  .-..nsTi 
ahail  be  oUDBtruoted  aa  a  draw-bridge,  tii' 
ooiiable  sigual  fur  tbe  jiaanHge  orbuata; 
tain,  at  its  uwu  expeiiH',  truta  HUunut  liH 
bri<lgu ur bridui.>iiaii IheLigbl-HuaM) Bun i  ' 
or  miiiuUined  nudLT  the  authority  of  tlii> 

or  niattiriully  obstriiut  tbe  free  navi^atiuii  uf  «iiid  riviri  Jiinl  ii'  b. 
under  aiicb  outbority  sballj  in  the  opinion  of  the  Secretary  of  Ww,  o' 
gatluu,  be  is  hereby  autbunxedto  cause  suoh  ohaugeor  nlLeratiomuf  m 
uiudewi  willentHrtually  ubviat«eaabab»truotiou;  iind  nil  Bitch  obalri 

niuvedaiid  ultenitiuiis  madeat  theexpenssoftheowTv — ■■ 

indail,  Tliat  nothing  iu  tbia  ftel  shall  be  HO  eonatrued  ir  -  r .  I 
viiionauf  lawnow  eiiating  inrefsrence  to  the  pri>i. . 
or  to  exempt  this  bridge  erected  undor  thUact  tt"<>i 

8ec.  7.  That  all  rsitroad  oompouiea  doBirifig  tb<  : 
Ik  entitled  to  oiiual  rights  and  privilegea  relativL'  i 
nun  over  tbe  eauie,  aua  over  the  approaohas  thi-i'  ' 
<ioDipea8*tion  for  Buch  osa ;  and  in  case  tbe  ovrtui  . 
aevirral  railroad  uouipunieB,  or  any  one  of  them.  <i.: 
Dpoo  the  Bum  or  suma  to  be  paid,  and  upon  rnlen  {iri<: 
oonfunu  in  ualoK  aulil  bridge,  all  nialteia  at  issue  belwi-ni  t\\vw  -boll  j 
tbe  Secretary  of  War,  upon  a  hearing  of  tbe  allegations  and  prooC)  < 

Sxc.  6.  Tbat  any  bridge  antburiE^  to  be  couBlriial«d  noder  thfa 
and  located  nnder  and  subject  to  sacb  tegnlaliiioN  fur  tbe  Mcarit}' 
eaid  river  u«  tbe  Secretory  of  WftrshaU  prescribe;  audio  moUT«  thai 
pany  or  corporation  shall  uabmlt  lo  the  Secretary  of  War  a  de«igU'L 
anid  bridge  to  bs  erected,  forhieeiatninatiou  and  approval,  andaaui] 
and  shall  furnish  such  other  infonnatiou  ae  maybe  required  for  a  (IqII 
undomtiuiding  of  the  anbject,  and  in  all  tbiogHuiall  bti^r]1,j.>ct  t"  »iii:[ 
lationa  ns  may  bo  prescribed  by  the  Secretary  of  AVr.i 
tloD  of  said  iCTidge  or  bridgeg  are  approTed  by  III'   ~ 
bridgoBshall  not  be  built;  and  shoala  auy  cbKag<'  I 
AiithoriKed  to  bo  constructed  by  tble  act,  uuriDg  t.ti' 
tioD,iinoh  «hnngc  shall  be  subject  to  the  approval  III 

'*•■'■  0,  That  this  act  shall  bo  null  and  void  -      ■      ■ 


loyeor  and  cotn|>let«d  wIUiIb  1 


therelu  authorised  be  not  ooomiencod  within  o 
yean  frcua  the  date  thereof. 

8kc.  10.  That  the  right  (o  alter,  amend,  or  repeal  this  act  Is  timbyein 
TMerved :  aud  the  right  lo  require  anr  cbang««  in  Hald  dtruotures,  or  llioit 
reuiuvul,  ut  the  cxnense  of  the  owne"    -'-—      '  --i-.  -.- 

decide  Iliul  tbe  pnlilic  interest  roqui 

Approved,  April!),  1888, 


•  .  ~  "A  "*  »*-  *  .<•" 
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AN  ACT  aathorlxing  the  oonatniotion  of  a  bridge  across  the  Tennessee  Biver  at  Chattanooga,  Ten- 
nessee. 

Be  it  emtoied  by  the  Senate  and  House  of  R^resentativee  of  the  United  Slates  of  America 
in  Congress  assembledf  That  the  consent  of  Congress  is  hereby  given  to  the  Chatta- 
nooga Bridge  Company,  a  corporation  organized  nnder  the  laws  of  the  State  of  Ten- 
nessee, bavins  its  principal  omce  at  Chattanooga,  in  said  State,  and  to  its  successors 
or  assigns,  to  uaild,  construct,  and  maintain  a  bridge,  as  hereinafter  described,  across 
the  Tennessee  Biver  at  Chattanooga,  in  the  State  ot  Tennessee,  the  southern  terminus 
of  said  bridge  to  be  at  some  point  oetween  the  west  line  of  Market  street  and  the  east 
line  of  Georgia  avenue  of  said  city,  and  the  bridge  to  be  constructed  at  right  angfes 
to  said  stream  to  a  point  on  the  north  side  thereof.  Said  bridge  shall  be  constructed 
to  provide  for  the  passage  of  street  cars,  dragons,  and  vehicles,  and  the  transit  of 
animals  and  foot-passengerS;  and  equal  facilities  for  passage  across  said  bridge  shall 
be  afforded  to  all  wagons  and  vehicles  and  the  cars  of  all  street  car  companies. 

Sec.  2.  That  any  bridge  built  under  this  act  and  subject  to  its  limitations  shall  bo 
a  lawful  structure,  and  shall  be  recognized  and  known  as  a  post-route,  upon  which 
no  higher  charge  shall  be  made  for  the  transmission  over  the  same  of  the  mails,  troops, 
and  munitions  of  war  of  the  Uciited  States  than  the  rate  per  mile  paid  for  the  trans- 
portation over  the  highways  leading  to  said  bridge; .  and  it  shall  enjoy  the  rights  and 
privileges  of  other  post-routes  in  the  United  States,  and  equal  privileges  in  the  use 
of  said  bridge  shall  be  granted  to  all  telegraph  companies,  and  the  United  States  shall 
have  the  rignt  of  way  across  said  bridge  and  its  approaches  for  postal-telegraph  pur- 
poses. 

Sec.  3.  That  if  said  bridge  shall  be  made  with  unbroken  and  continuous  spans,  the 
two  main  spans  thereof  shall  be  oyer  the  main  channels  of  the  river,  and  not  less 
than  three  nundred  feet  each  in  length  in  the  clear,  and  the  remaining  spans  shall 
not  be  less  than  two  hundred  feet  each  in  length  in  the  clear.  The  lowest  part  of  the 
superstructure  of  the  south  span  of  said  bridge  shall  not  be  less  than  one  hundred 
feet  and  the  remaining  spans  not  less  than  ninety  feet  above  low- water  mark,  as  un- 
derstood at  the  point  of  location,  and  the  bridge  shall  be  at  right  angles  to  and  its 
piers  parallel  to  the  current  of  the  river:  Provided,  That  if  any  bridge  built  under 
this  act  shall  be  constructed  as  a  pivot  draw-bridge,  its  draw  shall  be  over  the  main 
channel  at  an  accessible  and  the  best  navigable  point,  and  with  spans  giving  a  clear 
water-way,  measured  at  the  lowest  stage  of  water  known  at  the  locality,  of  not  less 
than  one  nundred  and  sixty  feet  in  the  clear  on  each  side  of  the  central  or  pivot  pier 
of  the  draw;  the  main  unbroken  span  of  the  bridge  shall  not  be  less  than  three 
hundred  feet  in  the  clear,  and  the  remaining  spans  not  less  than  two  hundred  feet 
each  in  the  clear,,  and  the  lowest  part  Ttf  the  superstructure  of  all  the  principal  spans 
shall  not  be  less  than  seventy-five  feet  above  low- water  mark,  as  understood  at  the 
point  of  location,  and  the  piers  of  said  bridge  shall  be  parallel  to,  and  the  bridge  it- 
self at  right  angles  to,  the  current  of  the  river :  Provided,  That  said  draw  shall  be 
opened  promptly  upon  reasonable  signals  for  the  passage  of  boats  or  vessels;  and 
said  corporation  shall  maintain  at  its  own  expense,  from  sunset  to  sunrise,  such  light 
or  other  signals  as  the  Light-House  Board  shall  prescribe. 

Sec.  4.  That  any  bridge  authorized  to  be  constructed  under  this  act  shall  be  built 
and  located  under  and  subject  to  such  regulations  for  the  security  of  the  navigation 
of  said  river  as  the  Secretary  of  War  shall  prescribe;  and  to  secure  that  object  the 
said  company  or  corporation  shall  submit  to  the  Secretary  of  War  for  his  examination 
and  approval  a  design  and  drawings  of  the  bridge,  and  a  map  of  the  location,  giving, 
for  the  space  of  one  mile  above  and  one  mile  below  the  proposed  location,  the  topog- 
raphy of  the  banks  of  the  river;  the  shore-lines  at  high  and  low  water,  the  direction 
and  strength  of  the  current  at  all  stages,  and  the  soundings,  accurately  showing  the 
bed  of  the  stream,  the  location  of  any  other  bridge  orhridges,  and  shall  furnish  such 
other  information  as  may  be  required  for  a  fall  and  satisfactory  understanding  of  the 
subject ;  and  until  said  plan  and  location  of  the  bridge  are  approved  by  the  Secretary 
of  War  the  bridge  shall  not  be  built;  and  should  any  change  be  made  in  the  plans  of 
said  bridge  during  the  progress  of  construction,  such  change  shill  be  subject  to  the  ap- 
proval of  the  Secretary  of  War.  Said  company  shall  be  allowed  to  charge  reasonable 
tolls  for  transit  over  said  bridge,  but  the  Secretary  of  War  shall  have  the  right  firom 
time  to  time  to  revise,  prescribe,  and  determine  such  rates  or  tolls. 

Sec.  5.  The  right  to  alter,  amend,  or  repeal  this  act,  so  as  to  prevent  or  remove  all 
material  and  substantial  obstructions  to  the  navigation  of  said  river  by  the  construc- 
tion of  said  bridge  is  hereby  expressly  reserved  ;  and  any  alteration  or  change  that 
may  be  required  by  the  Secretary  of  VVar  in  the  bridge  constructed  under  this  act,  or 
the  entire  removal  thereof,  shall  be  made  by  the  corporation  or  party  owning  or  con- 
trolling the  same  at  its  own  expense.  If  any  litigation  shall  be  necessary  for  the  pur- 
pose of  enforcing  the  requirements  of  the  War  De)*artmont  as  to  altering  said  bridge 
or  removing  the  whole  structure,  the  same  shall  be  had  in  the  circuit  court  of  the 
United  States  within  whose  jurisdiction  the  bridge  or  any  part  thereof  is  located.    If 
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ad  iritkia  two  and  n 
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■  tk»  IQMlMi^^  Urar  It  Mm 


MftM,  Tlijtt  tbp  K.iniiM  Clly  siiil  Mi>fupU<  K«Uv>jr  .tad  Drfa 


Bi  liir-  n)<liim  <>r  tlir  C'*r|n>rnli(in  liy  wliloli  ll  in>}  lio  built,  tat  foot- 
■rii.'li  ri.  .uHiiiatilu  ruliw  uf  tul]  jM  iiuty  Iw  «p|imv«iil  ffoai  time  Ui  Ujna  b 


11  clmrjnol-Bpai 


D  no  eveut.  he  lem  tiian  wtvnn  LonQnid  Tt 

th<-  oiijiT  siiiiit*  leiiH  than  «ix  hiiodml  feet  uncli  iu  length;  and  If  " 

••Ki.-crs  niiivll  Im  approTcd  I'l  tbo  SoCTVt*Ty  of  Ww.  tho  ipiitis  nf  sa 

iif  tlio  l.:nj{tli  Ml  rt'iuirnd.    The  lowest  part  of  llip  sni"'-'""-' 'f 

Im  at  Uiuat  tevnatx-tivo  foct  above  BXtreme  U^b-i< 

]U)int  nf  IfuJAtitiu,  »iul   tbo  lirldea  nIisII  bflnfrislii 

with,  ilie  piirreDl  of  the  rirer.     No  bridge  sbuU  li' 

ikiiibiiHty  of  Uiia  met  wblnb  sbull  ut  auf  tim<>  f>[lb^r  : . 

fi.-r  iiJiviifnllon  of  ujil  river;  awl  if  no.v  '■. 

ill  rli<:  .'iiiiiioo  uf  tliD  RocrstBr;  of  War.  i>i    - 

i/nl  ti-i  I'liiisii  Mich  chnnge or  altoTBtinii  <'! 

iiliit:it<'  i<urb  oliatractinn;  anil  all  «ii<'1i 

Hli'iK'HrjiiD  IfR  removed  at  tbfl  DKp«liae  of  l: 

rLiHi>  cil'  ttfiy  ]lli|!Atii>n  arising  finm  any  obstraci 

iiiivi;;ar.i.>u  r<f  oiiici  rivor  cAumd  »r  alleged  lo  bo  c:>.i 

bu  bi'oii^lir,  in  Ibe  oircnlt  ooiirtof  the  United  tjT.>r< 

l>iir)i<iu  <if  Nikid  olmtriictian  or  bridge  may  ho  locati><l 

III  tlilH  .lel.  (tlmll  be  bi>  consiraed  an  to  repeal  or  iuwi,._.  ...._.  ...   ,...  ,....,.  ,„,, 

rofnronce  to  thu  protection  of  the  uiLri^:itluu  uf  nvuia,  ur  uj  .-^m 
rl^e  tram  Iho  operation  yf  tlio  Hiinie. 

).  Tbnt  nil  railroad  oonipnnle«  deairing  tbe  nw  of  Maid  briilm  aliall  liavx  : 
XM  to  oijiial  ri);hti(and  privllugns  relative  to  tlin  |i;t->i.'i^o  of  uiln-.ki  ir.kiii 
^r  the  Mime,  nii<l  over  tho  approaeli<!4  tliorttiiJ.  .  '       ' 

satloii  lor  Niicli  use;  and  in  caae  tbo  etvoer  .. 

HDVnrn,]  ntilroiul  niiinpauiea,  or  any  one  of  tbem,  Vl^-i  < 

ii|Hiu  rhn  Slim  or  Hitnid  to  be  paid,  aiid  upon  rnlea  jim 

eunforiu  in  usiuc  na'ul  brid|re,  all  miUtorn  At  Imiie  1" 

l.lie  Scwrotm-y  of  War,  npon  reawinnble  notion  lo  the  |uii-iir3  in  iiitiT.'-ii  luni  u[uif 

Hiderntiiiii  ufsucli  alldgatioits  and  iiroofn  .la  may  be  ■ubmittoil  tn  liini.     Itat  lit 

furei{c>iiig  |ini vision  shall  not  bobeld  to  exoludo  the  ordinary  jarisdloltuo  of  the  • 

«f  tbe  IJiiitAd  StatM  tn  such  uases. 
Af,c,  ii.  Tbat  any  bridge  authoriixid  to  bo  coiijitriicted  iindT  i) 

ttiid  lix'uU'il  tiudnr  niul  aiilijeot  to  «uch  mgalaClons  fiir  l.ho  »^'> 

HHid  rivnr  as  tbe  Seurotaryof  War  aball  prsHoribo ;  and  In  hci  :i  i 

cutii]iuiiiiv  or  oorriorntionH  ahitll  aubotit  to  tbe  Seorettiry  of  \\  . 

:ind  iipiirovnl,  n  clonigo  and  drawings  of  tbe  bridge  uod  a  inaji  ■" 

btttliii  BpivcD  of  two  luiloB  above  and  two  miloa  below  tbe  prujiu! 
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pograpby  of  the  banks  of  the  river,  the  shore-lines  at  extreme  high  and  low  water, 
the  direction  and  strength  of  the  currents  at  all  stages,  and  the  soundings  accurately 
showing  the  bed  of  the  stream,  the  location  of  any  other  bridge  or  bridges,  and  shall 
famish  such  other  information  as  may  be  required  for  a  full  and  satisfactory  understand- 
ing of  the  subject ;  and  until  the  said  plan  and  location  of  the  bridge  are  approved  by 
the  Secretary  of  War,  the  bridge  shall  not  be  built  or  commenced  ;  and  should  any 
change  be  made  in  the  plans  of  said  bridge  during  the  progress  of  construction,  such 
change  shall  be  subject  to  approval  of  the  Secretary  of  War,  and  shall  not  be  made 
or  commenced  until  the  same  is  so  approved. 

Sec.  6.  That  it  shall  be  the  duty  of  the  Secretary  of  War,  on  satisfactory  proof  that 
a  necessity  exists  therefor,  to  require  the  company  or  persons  owning  said  bridge  to 
cause  such  aids  to  the  passage  of  said  bridge  to  be  constructed,  placed,  and  maintained 
at  their  own  cost  and  expense,  in  the  form  of  booms,  dikes,  piers,  or  other  suitable 
and  proper  structures  for  the  guiding  of  rafts,  steam-boat>s,  and  other  water-craft 
safely  through  the  passage-way,  as  shall  be  specitied  in  his  order  in  that  behalf;  and 
on  failure  of  the  company  or  persons  aforesaid  to  make  and  establish  and  maint>ain 
such  additional  structures  within  a  reasonable  time,  the  said  Secretary  may  cause  the 
said  bridge  to  be  removed  at  the  expense  of  the  owners  thereof  or  may  proceed  to 
cause  the  same  to  be  built  or  made  at  the  expense  of  the  owners  of  said  bridge  and  in 
that  case  shall  refer  the  matter  without  dehiy  to  the  Attorney-General  of  the  United 
States,  whose  duty  it  shall  be  to  institute,  in  the  name  of  the  Unit'ed  States,  proceed- 
ings in  any  circuit  court  of  the  United  States  within  whose  jurisdiction  such  bridge 
or  any  part  thereof  is  located,  for  the  recovery  of  the  amount  so  expended  by  the  Gov- 
ernment and  all  costs  of  such  proceedings;  and  all  moneys  accruing  from  such  pro- 
ceedings shall  be  covered  into  the  Treasury  of  the  United  States. 

Sec.  7.  That  if  the  construction  of  the  bridge  hereby  authorized  shall  not  be  com- 
menced within  one  year  from  the  time  this  act  takes  effect,  and  be  completed  within 
four  yeats  after  the  same  date,  then  this  act  shall  be  void,  and  all  rights  hereby  con- 
ferred shall  cease  and  determine. 

Sec.  8.  That  an  act  entitled  ^'An  act  to  authorize  the  construction  of  a  bridge 
across  the  Mississippi  River  at  Memphis,  Tennessee,"  approved  February  twenty- 
sixth,  eighteen  hundred  and  eighty-five,  be,  and  the  same  is  hereby,  repealed. 

Sec.  9.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby  expressly  re- 
served, and  the  right  to  reqnire  any  changes  in  said  structure,  or  its  entire  removal, 
at  the  expense  of  the  owners,  whenever  the  Secretary  of  War  shall  decide  that  the 
public  interest-s  require  it,  is  also  expressly  reserved. 

Approved,  April  24,  1888. 


Ay  ACT  to  facilitate  the  prosecntioo  of  works  projected  for  the  improveroent  of  riven  and  harbors. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United  States  of  America 
in  Congress  assemhltd,  That  the  Secretary  of  War  may  cause  proceedings  to  be  instituted, 
in  the  name  of  the  United  States,  in  any  court  having  jurisdiction  of  such  proceed- 
ings, for  the  acquirement  by  condemnation  of  any  land,  right  of  way,  or  material 
nc^ed  to  enable  him  to  maintain,  operate  or  prosecute  works  for  the  improvement  of 
rivers  and  harbors  for  which  provision  has  been  made  by  law ;  such  proceedings  to 
be  prosecuted  in  accordance  with  the  laws  relating  to  suits  for  the  condemnation  of 
projwrty  of  the  States  wherein  the  proceedings  may  be  institut'Cd  :  Provided^  however^ 
That  when  the  owner  of  such  land,  right  of  way,  or  material  shall  fix  a  price  for  the 
same,  which  in  the  opinion  of  tHe  Secretary  of  War,  shall  be  reasonable,  he  may  pur- 
chase the  same  at  such  price  without  further  delay:  And  provided  further  ^  That  the 
Secretary  of  War  is  hereby  authorized  to  accept  donations  of  lauoB  or  materials  re- 
quired for  the  maintenance  or  prosecution  of  such  works. 

Approved,  April  24, 1888. 


▲N  ACT  aathorizing  the  Kansan  City.  Texarkana  and  Oalf  Hallway  Company  to  bridge  the  Red  and 

Little  Kivera.  iu  the  State  of  Arkansae. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United  States  of  America 
in  Cangress  assembled,  That  the  Kansas  City,  Texarkana  and  Gulf  Railway  Company, 
its  successors  or  assigns,  be,  and  is  hereby,  authorized  to  construct  aud  maintain  a 
railway  bridge,  and  api)rouche8  thereto,  over  and  across  Kcd  River,  in  the  State  of 
Arkansas,  at  or  ne:¥r  the  point  where  the  eastern  bonnihuy  line  of  the  State  of  Texas 
intersects  the  said  river  and  the  State  line  of  the  Statt^  of  Arkansa.s;  and  also  a  railway 
bridge,  and  approaches  thereto,  over  and  across  Little  River,  in  the  said  State  of  Ar- 
kansas^ at  sach  point  as  may  be  selected  by  said  railway  company  for  crossing  said 


1 


283G     BEPOET   OF  THE   CHIEF  OF  EXOISEEHS,  U.  8.  A&MY. 

rlvnr  with  it6  nilroad  lino.     Sftld  briil^j  shall  Ih  uutuiuiietAd  to  proT<it«  tor  thtl 

KBgunrnilwHy  ti«ln«   anil,  al  tlifl  option  of  Niid  Donpaiij,  nisy  tw>  iii»J  fot  tbaj 

Mi^Df  n»|iaaiiftuil  vfJiinlcsorKltkiniU,  for  Uir  irjiuiilt  nf  uoiuutU,  and  fix  loM-fa 

Uim,  fur  miuL  musuiitkble  ralos  uf  l«ll  «*  niivjr  be  nppruvnd  from  ttmo  Ui  If 

tircnttary  of  War,     Tluit  if  the  wild  lirldgra,  or  ^illlO^  of  thnni,  over  AT 

ohall  bo  made  with  nobrnkcn  and  oantitmous  npani,  there  aball  bo  fttll 

of  a  beigbt  of  uot  I«m  than  eighty  tWt  above  loir  water  or  fifty  fe*l  4 

water,  on  undetntooil  at  thn  point  of  location,  mnaaiin^il  to  tile  lownM  pMr* 

■tract ure  of  raid  lirldge;  and  said  span  aliall  have  a  clear  apeiiln|>4i 

liiindri'd  ftiot  botwnou  tb«  pien,  incaaurnl  at  tight  ansloa  In  the  ciirr«K4. 

over  tbl^  nmiii  vliatinal  of  ton  rivor,  and  thn  bridge  or  nndens  tliAll  Ima 

III,  aud  till-  piem  iiarallol  with,  the  ciimrnt  of  the  rlvor.     And  If  tlmbrt' 

iif  Iheni,  ovi>r  the  Mid  rivprn,  shall  be  oonRtmctod  ni-  •liiin  >ii  pi 

□r  pivot  plor  shall  be  oTcr  tho  main  channel  of  tLr-  i       . 

point,  aiid  tbo  openlligB  on  eaoh  side  of  thn  pivot-pi-: 

ilr»d  and  thirty  feet  in  the  clear,  ualeaa  otberwlao  ''    , 

of  Wm,  and  If  »o  dircotwl  shall  be  according  tc  -  . 

prai-ttoablo,  tho  naid  openings  shall  be  accessible  at  jim 

shall  lift  not  l««s  than  len  feet  above  extieine  high  nalir,  u>  iii 

uf  iocHtiiin,  to  the  loweat  part  of  the  sapersttiictnre  of  the  bridjee,  i 

tliAK'  riistH  tihall  be  parallel  witb,  and  the  bridge  or  bridges  at  rigbtfl 

vurrcatof  the  river  or  rivers;  and  do  riprap  or  ntlior  ontside  nroteetion^ 

fi>iipilatinii*  Hhall  be  permitted  t«  approach  nearer  than  tour  feet  to  thff  ~ 

walj'r  at  its  exlreuo  low  stage,  or  o^erwise  to  enorooeli  upon  the  cliM. 

Tidnl  for  In  this  act ;  and  oil  and  each  of  said  draws  shall  be  oponnl  a 

rMMinable  signal  for  tho  passing  of  boats ;  and  said  company  shall  ntl 

own  expense,  from  sunset  to  suurisB,  suoh  lights  or  otlier  signals  on  M 

tb»i  Lignl'House  Board  may  prescribe. 

SBC  U.  That  any  bridge  built  under  this  act,  and  suliject  to  it*  liuiit«tiOp«,  si 
It  lawful  structure,  and  shall  be  recognized  and  known  aa  a  post-mntc,  npoa  vM 
also  no  higher  charge  shall  be  made  lor  the  tranauilssion  over  the  aaine  o'  '*     " 
Hiv  lr<iutis,and  tho  munitions  uf  war  of  the  United  States  thau  the  r»t«  p 
fur  ihu  transportation  over  th«  nLilroodor  public  highways  leading  to  U 
and  it  shall  enjoy  the  rightsand  privileges  of  other  {lost-reads  in  um  r- 

Sec.  3-  That  no  bridge  shall  b«  erected  or  maintained  under  the  »_. 
act  which  shall  at  any  time  siibstantiallv  or  nialerially  obslrucl  the  6 
iif  HBid  rivers;  and  if  any  bridge  erecl«d  under  snob  authority  shall,  f 
of  tho  Secretary  of  War,  obstmct  such  navigation,  he  is  heraby  anltM.^ 
such  Changs  or  alteration  of  xaid  bridge  or  bridges  to  Ite  made  as  wfU  iL 
vialu  Hucb  obstruction ;  and  all  snoh  alterations  shall  be  madfi  and  ajlil 
tions  be  removed  atXhe  expense  of  the  owner  or  owners  of  said  bndgo.  j 
of  any  litigation  arising  fram  any  obstraction  or  alleged  obstracllou  tof 
galiou  of  said  river,  caused  or  alleged  to  be  caosed  by  said  bridge,  A' 
bronijht  in  the  district  ooort  of  the  United  States  for  the  8tat«  ofAxia 
jnrlsuiutiou  an;  portion  of  said  abstrnction  or  bridge  may  be  looatwl:  J. 

ootliing  in  this  act  shall  be  so  construed  as  to  repeal  or  modify  amy  af  II 

of  law  now  existing  in  reference  to  the  jiroteotion  of  the  navigution  of  n 
uteuipt  said  bridees  from  the  operation  of  the  same. 

Sbc.  4.  That  allrail  way  companies  desirinK  the  Tise  of  said  bridges,  orvtthutofl 
shall  have  and  be  entitled  1«  equal  rights  and  privileges  relative  Ui  the  j-irmg-  J 
way  traiiiB  ever  the  same,  and  over  the  approaches  thereto,  ajiuu  iiaynieot  of  W 
Honable  compensation  for  snoh  Use. 

Sec.  &.  That  the  bridges  antkorixed  to  be  coustrncted  nnder  this  aat  shall  ht  bnil 
and  located  under  and  subject  to  suub  regulations  for  the  secority  of  uavigatioii  • 
said  rivers  as  the  Secretary  of  War  shall  prescribe;  and  to  seuuix  llml  <'li,)i-i'[  ilie  i^ 
company  or  corporation  shall  subtnil  to  the  tiecretary  of  War,  r.'i 
approval,  a  design  and  drawings  of  aaid  bridges,  and  each  iil  !' 
location,  giving,  for  the  space  ofous  mile  above  and  one  tnili 
cation,  the  topography  of  the  bauksof  the  river,  the  shore-lin'"- 
the  direction  and  strength  of  tbo  onrrtmta  at  all  stages,  and  tin 
showing  the  bed  of  the  stream,  the  location  of  any  other  briil^j 
fiirulehfluch  other  information  m  may  bereunirvd  for  a  full  .< 
standing  of  the  subject;  and  until  the  said  jilan  and  location  < 
are  api>ro veil  by  the  Secretary  of  War  the  bridge  or  briilgr-  -'■ 
should  any  change  be  made  in  th<'  plan  of  said  urid-,-'-'',  <>v  .iri,.  . 
progress  of  con  Htm  oti  on,  such  cbaLj<;u  shall  be  snbJK^r  i  <<  .i  I'lir.. 
War;  and  tho  said  strootures  shall  W  cliniiged  at  r1i. 
thereof,  from  time  to  time,  as  thi-  Swrt'lury  of  Wui  m 
free  and  ciinvenivnt  navigation  of  Bind  rivers;  uudili''  i<'!i"  •"; 
any  nnd  all  of  aaid  bridges  shall  bcsubject  to  rHVcoatiuii  i>y  t  li^  Seuivinry  an 
— ir  tbu  public  good,  m  his  judgmout,  so  rci|uire«. 
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Sec.  6.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby  expressly  re- 
served. 

Sec.  7.  That  this  act  shall  be  null  and  void  if  actual  construction  of  the  bridge  or 
bridges  herein  authorized  be  not  commenced  within  one  year  and  completed  within 
three  years  from  the  approval  of  this  act. 

Approved,  May  1, 1888. 

AN  ACT  to  authorise  the  city  of  Chicago  to  erect  a  crib  in  Lake  Michigan  for  water-works  pur- 

poeee. 

Be  it  enacted  hy  ike  Senate  and  House  of  Representatives  of  the  United  States  of  America 
in  Congress  assembled,  That  the  consent  of  Congress  is  hereby  given  to  the  city  of 
Chicago,  county  of  Cook,  State  of  Illinois,  to  extend  a  tunnel,  or  inlet  pipes,  into  Lake 
Michigan,  so  far  as  may  be  deemed  necessary,  to  insure  a  supply  of  pure  water  and 
to  erect  a  pier  or  piers  and  crib  in  the  navigable  waters  of  said  lake,  for  the  making, 
preserving  and  working  of  said  aqueducts  or  pipes  or  tunnel,  the  plan  and  location 
thereof  to  be  subject  to  the  approval  of  the  Secretary  of  War:  Provided,  That  said 
city  shall  furnish  and  maintain  at  its  own  expense,  such  beacon-lights  or  other  signals 
on  such  piers  or  crib,  as  the  Light-House  Board  shall  prescribe. 

Approved,  May  9, 1888. 


AN  ACT  to  amend  an  act  to  authorize  the  oomstmction  of  a  bridge  acroM  the  Eastern  Branch  of  the 

Potomao  Blver  at  the  foot  of  Peunsylvania  avenae  east. 

Be  it  enacted  by  the  Senate  and  House  of  Bepresentaiives  of  the  United  States  of  America 
in  Congress  assembled.  That  the  Secretary  of  War  be,  and  he  is  hereby,  authorized  in 
his  discretion  to  make  such  alterations  in  the  plan  of  the  bridge  across  the  Eastern 
Branch  of  the  Potomac  River  at  the  foot  of  Pennsylvania  avenue  east  as  will  best 
accommodate  the  traffic  over  and  under  said  bridge,  and  for  said  purpose  the  sum  of 
sixt^  thousand  dollars,  or  .so  much  thereof  as  may  be  necessary,  to  be  immediately 
available,  be,  and  the  same  is  hereby,  appropriated,  out  of  any  money  in  the  Treas- 
ury not  otherwise  appropriated  :  Provided,  That  the  Baltimore  and  Potomac  Railroad 
Company  pay  their  fair  and  just  proportion  of  the  cost  of  said  alteration  at  the  west 
end  of  saia  bridge,  to  be  determined  by  the  Secretary  of  War:  Provided  further.  That 
one  half  of  the  sum  hereby  appropriated  shall  be  paid  out  of  the  revenues  of  the 
District  of  Columbia. 

Approved,  May  14,  1888. 


AN  ACT  to  authorize  the  Batesville  and  Brinkley  Railroad  to  build  a  bridge  across  the  Black  River 

in  Arkansas. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United  States  of  America 
in  Congress  asstmbhd,  That  the  Batesville  and  Brinkley  Railroad  Company,  a  corpora- 
tion created  and  existing  under  the  laws  of  Arkansas,  be,  and  in  hereby,  authorized 
to  erect  and  maintain  a  bridge  across  the  Black  River,  in  township  twelve  north, 
range  three  west,  or  at  such  point  near  said  township  as  shall  be  selected  by  said 
railroad  company  for  crossing  said  river  with  their  railroad  line,  the  said  bridge  to 
have  a  draw-span,  so  as  not  to  interfere  with  the  navigation  of  said  river :  Provided^ 
That  any  bridge,  constructed  under  this  act  and  according  to  its  limitations,  shall 
be  a  lawful  structure,  and  shall  be  known  and  recognized  as  a  post-ronte,  and  the 
same  is  hereby  declared  to  be  a  post-route,  upon  which  also  no  higher  charge  shall 
be  made  for  the  transmission  over  the  same  of  the  mails,  the  troops,  and  munitions 
of  war  of  the  United  States,  or  for  through  passengers  or  freight  passing  over  said 
bridge,  than  the  rate  per  mile  paid  for  their  transportation  over  the  railroads  lead- 
ing to  the  said  bridge,  and  equal  privileges  in  the  use  of  said  bridge  shall  be  granted 
to  all  telegraph  companies;  and  the  United  States  shall  have  the  right  of  way  across 
said  bridge  and  its  approaches  for  postal-telegraph  purposes. 

Sbc.  2.  That  the  plan  and  location  of  said  bridge,  with  a  detailed  map  of  the  river 
at  the  proposed  site  of  the  bridge  and  near  thereto,  exhibiting  the  depths  and  currents, 
shall  be  submitted  to  the  Secretary  of  War  for  his  approv^,  and  until  he  approves 
the  plans  and  location  of  said  bridge  it  shall  not  be  built;  but  upon  the  approval  of 
said  plan  by  the  Secretary  of  War  the  said  company  or  corporation  may  proceed  to 
the  erection  of  said  bridge  in  conformity  with  said  approved  plan,  and  should  any 
change  be  made  in  the  plan  of  said  bridge  during  the  progress  of  the  work  thereon, 
such  change  shall  be  subject  likewise  to  the  approval  of  the  Secretary  of  War.  And 
there  shau  be  displayed  on  said  bridge  from  sunset  to  sunrise  such  lights  or  other 
signals  as  may  be  prescribed  by  the  Li^ht-Honse  Board. 

Sbo.  3,  That  Congress  reserves  the  right  to  alter,  amend,  or  repeal  this  act  at  any 
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IJine ;  mil  thnl  it  ul  ii'i 
Ktmetediir impuimlliy  i 
•nil  it  ■bull  1h'  Ilia  iKitv , 


8x0.  4.  That  t)ii«  ut  Bboll  be  ntill  Miil  to<i1  if  AOtoBl  ei>n«tmet](w  3 
bomn  utithoHjced  bo  uot  nonuoenoeO  wltliiu  r>iie  yMir,  nnil  eoniplBOKl 4 
ynWK  Tniiu  the  date  thereof.  ' 

Approveil,  Miij  14,  1388. 


in  ntvlif  (Alio  ConDonltie  Itallw^  O 


AN  AOT  to  MlthnriM  thf  «i 

llf  il  ruaeiti  bg  tkr  Stmate  and  Hn:i-.  .  ''  •:    ■  ■ ■ 

{n  tkmgrttH  uMmiiM,  That  Iiho  Ohx   ' 

in  hcroliy,  auttiorized  to  oonstriii'i, 

KlviiT  from  the  aoulh  Hliore  to  the  1. 

Month  of  themoathof  Ccu'k'x  ik'n::  < 

l«  hereby  dHclued  to  bt  ji  [ 

lilgliway  purposes.     Said 

of  Miid  bridge  shall  lie  :i  < 

of  nuMOnry.    Tbeback-i.i. 

clonr  of  mksoDry ;  ibIiI  kii.i 

irmalutug  apnits  of  said  liriily"  hIi:iI1  In-  iloi  1:-,>iniijs. 

Mid  liAcb-chaunel  Khali  l>e  at  n  heiuht  of  not  Ickn  tti»i 

luArk  »t  Market  street  in  Plltxbiirgh  aiid  not  lass  than 

aboro  locnl  low-water  mark  at  iLe  bridge  flit<'.  iii'^ii!<rii 

^8c.  3.  The  location  of  tliepiereof  aaid  bri>i. 
river  Hhall  be  acoorditig  to  such  )iIhii«  aud  >•]>■ 
War  Uepartment:  Prmidrd,  That  noailverli'   : 
again  iiiadi',  imlesR  thouglit  »(lviMib1e  and  tin  <  - 
ttaomout  having  already  been  made. 

Skc.  3.  That  equal  privile^  in  the  aat  of  eaid  bridge  Hhall  be  graotf 
graph  and  t«lepboiie  oompaiiies. 

SBC  4.  That  all  railroad  companies  detirin if  tl>«  imaoF  Hiiirl  bri'T^  nhid 
he  entitled  to  eqnol  rights  and  privileges  rvlativc  hi 
cars  over  the  same,  and  over  the  approacbp-t  ii< 
compemali  on  for  sach  use,  and  in  case  the  < 
deveral  railroad  companies,  or  any  one  of  tli' 
upon  the  sum  or  Hams  to  be  paid  aod  iiy^iTi   1 

shall  eunfiirui  in  Hiring  said  bridgi'.  n)i  

by  the  Secretary  oF  war,  upon  a  h.'  r 

'Sbo.  5.  That  eald  bridge  shall  Ik 
troiDBand,  at  the  option  of  the  or  1 
thepowage  oF  wagons  and  vehicleH^ii 

CaMengem.  for  snuh  reasonable  rates  i^l  l»l[  iin  iii:i> 
y  lUo  Secretary  of  War. 

SBt'.  6,  That  the  said  bridge  sliall  be  built  uuder  the  |«rarialini^ 
teenth  December,  eighteeu  hundred  ;iiid  aeventy-two,  and  autbal 
tion  of  bridges  uotobs  the  Obiu  River  and  thennmiHlatiiryact  i>f  fla 
eij{hteen  hundred  and  seventy- three,  eneept  in  sn  tiv  as  (he  lirovMratO— 
may  be  niodified  or  changed  by  the  iirovisioiis  of  this  act;  FivvUtS,  Thwfl 
Btraotion  of  sail)  bridge  shall  not  be  eummeiioi.'d  trithin  hbo  ynnr,  auA'l 
within  four  years  after  the  paasajce  of  this  act,  all  privilegwi  oanrarrad  I' 
Ibis  act,  shall  become  null  and  Toid, 
Sec.  7.  ThatCongressshallhavepoweratuny  timcloalter.atiuuidorn 
Approved,  May  14,  IS«8. 


nriic  tlm  Tonn«s.»n  Ui<l1ui<l  Rullwni 
>(  »By  point  ™  Ihi.  Ilnr  Iwlwwm  the 
ay  dcrni  WflSpUble. 


Comtwn 


Br  it  enatUA  by  the  Smair  ami  Hoite  nf  PiipfrMulitlU'et  0/  the  Vmilnl  St^ 
in  Congreii  anemhlea,  That  the  Ten nesaoe  Midtnud  Railivay  Company,  a1 
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created  and  organized  under  the  laws  of  the  State  of  Tennessee,  be,  and  is  hereby, 
authorized  to  construct  and  maintain,  for  the  purpose  of  running  railway  trains,  a 
bridge  and  approaches  thereto,  over  the  Tennessee  Kiver,  at  any  point  on  the  line  be- 
tween the  counties  of  Decatur  and  Perry,  in  the  State  of  Tennessee,  which  said  com- 
pany may  deem  most  acceptable. 

Skc.  *2.  That  any  bridge  built  under  this  act  and  subject  to  its  limitations  shall  be 
a  lawful  Bti*ucture,  and  shall  be  recognized  and  known  as  a  post-route,  upon  which  no 
higher  charge  shall  be  made  for  the  transmissions  over  the  same  of  the  mails,  troops, 
and  the  munitions  of  war  of  the  United  States  passing  over  said  bridge  than  the  rate 
per  mile  paid  for  the  transportation  over  the  railroad  leading  to  said  bridge;  and  it 
shall  enjoy  the  rights  and  privileges  of  other  post  roads  in  the  United  States.  And 
equal  privileges  in  the  use  of  said  bridge  shall  be  granted  to  all  telegraph  companies; 
and  the  United  States  shall  have  the  right  of  way  across  said  bridge  and  its  approaches 
for  postal  telegraph  purposes. 

Skc.  3.  That  the  bridge  built  under  this  act  shall  be  c(mstructed  as  a  pivot  draw- 
bridge, with  a  draw  over  the  main  channel  of  the  river  at  an  accessible  and  the  best 
navigable  point  and  with  spans  of  not  less  than  one  hundred  and  sixty  feet  iu  length 
in  the  clear  on  each  side  of  the  central  or  pivot  pier  of  the  draw,  and  said  span  shall 
be  not  less  than  ten  feet  above  extreme  high-water  mark,  measuring  to  the  lowest 
part  of  the  superstructure  of  the  bridge,  and  the  piers  of  said  bridge  shall  be  parallel 
to  and  the  bridge  itself  at  right  angles  to  the  current  of  the  river  at  the  average  stage 
of  water  where  said  bridge  may  be  erected:  Providedy  aho^  That  in  said  bridge  there 
shall  be  one  span  of  not  less  than  three  hundred  feet  in  length  in  the  clear. 

Sec.  4.  That  said  draw  shall  be  opened  promptly  by  said  company  upon  reasonable 
signal  for  the  passage  of  boats  or  vessels ;  and  said  corporation  shall  maintain,  at  its 
own  expense,  fix)m  sunset  to  sunrise,  such  lights  or  other  signals  as  the  Light-House 
Board  shall  prescribe,  and  no  bridge  shall  be  erected  or  maintained  under  the  author- 
ity of  this  act  v^hich  shall  at  any  time  substantially  or  materially  obstruct  the  free 
navigation  of  the  river,  and  if  any  bridge  erected  under  such  authority  shall,  in  the 
opinion  of  the  Secretary  of  War,  obstruct  such  navigation,  he  is  hereby  authorized  to 
cause  such  change  or  alteration  of  said  bridge  to  be  made  as  will  effectually  obviate 
such  obstruction;  and  all  such  alterations  snail  be  made  and  all  such  obstructions  be 
removed  at  the  expense  of  the  owner  or  owners  of  said  bridge.  And  in  case  of  any 
litigation  arising  from  any  obstruction  or  alleged  oljstruction  to  the  free  navigation 
of  said  river,  caused  or  alleged  to  be  caused  by  said  bridge,  the  case  shall  be  brought 
in  the  district  court  of  the  United  States  of  the  State  of  Tennessee  in  whose  jurisdic- 
tion any  portion  of  said  obstruction  or  bridge  may  be  located. 

Sec.  5.  That  any  bridge  authorized  to  be  constructed  under  this  act  shall  be  built 
and  located  under  and  subject  to  such  regulations  for  the  security  of  navigation  of 
said  river  as  the  Secretary  of  War  may  prescribe ;  and  to  secure  that  object  the  said 
company  or  corporation  shall  submit  to  the  Secretary  of  War,  for  his  examination  and 
approval,  a  design  and  drawing  of  the  bridge,  and  a  map  of  the  location,  giving,  for 
the  space  of  one  mile  above  and  one  mile  below  the  proposed  location,  the  topography 
of  the  baiiks  of  the  river,  the  shore-lines  at  high  and  low  water,  the  direction  and 
strength  of  the  currents  at  all  stages,  and  the  soundings,  accurat'ely  showing  the  bed 
of  the  stream,  and  shall  furnish  such  other  information  as  may  be  required  for  a  full 
and  satisfactory  understanding  of  the  subject;  and  until  said  plan  and  location  of  the 
bridge  are  approved  by  the  Secretary  of  War  the  bridge  shall  not  be  built ;  and  should 
any  change  be  made  in  the  plan  of  said  bridge  during  the  progress  of  construction, 
such  change  shall  be  subject  to  the  approval  of  the  Secretary  of  War. 

Sec.  6.  That  all  railroad  companies  desiring  the  use  of  said  bridge  shall  have  and 
be  entitled  to  equal  rights  and  privileges  relative  to  .the  passage  of  railway  trains  or 
cars  over  the  same,  and  over  the  approaches  thereto,  upon  payment  of  a  reasonable 
compensation  for  such  use;  and  in  case  the  owner  or  owners  of  said  bridge  and  the 
several  railroad  companies,  or  any  of  them,  desiring  such  use,  shall  fail  to  agree  upon 
the  sum  or  sums  to  be  paid,  and  upon  rules  and  conditions  to  which  each  sliall  cou- 
form  in  using  said  bridge,  all  matters  at  issue  between  them  shall  be  decided  by  the 
Secretary  of  War  upon  a  hearing  of  the  allegations  and  proofs  of  the  parties. 

Sec.  7.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby  expressly  re- 
served without  any  liability  of  the  United  States  on  account  of  the  alteration,  amend- 
ment, or  repeal  of  this  act. 

Sec.  6.  That  this  act  shall  be  null  and  void  if  actual  constmction  of  the  bridge 
herein  authorized  be  not  commenced  within  one  year  and  completed  within  three 
years  from  the  date  of  approval  of  this  act. 

Approved,  May  14,  1888. 

AN  ACT  to  authorize  the  bailding  of  a  railroad  bridge  at  Little  Rock.  Arkansas. 

Be  it  enacted  by  the  Senate  and  House  of  Reprenentatives  of  the  United  States  of  America 
in  Congress  assembled,  That  it  shall  be  lawful  for  the  Little  Rock  Bridge  and  Terminal 
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AN*  ACT  relating  to  the  anchorago  of  vessels  in  the  port  of  Now  York. 

Be  it  enacted  by  the  Senate  and  Haiise  of  Representatives  of  the  United  States  of  America 
in  Congress  assembledj  That  the  Secretary  of  the  Treasury  is  authorized,  empowered, 
aud  directed  to  defiue  and  establish  an  anchorage  ground  for  vessels  in  the  bay  and 
harbor  of  New  York,  and  in  the  Hudson  and  East  Rivers,  to  adopt  suitable  mles  and 
regulations  in  relation  thereto,  and  to  take  all  necessary  measures  for  the  proper  en- 
forcement of  such  rules  and  regulations. 

Sec.  2.  That  in  the  event  of  the  violation  of  any  such  rules  or  regulations  by  the 
owner,  master,  or  person  in  charge  of  any  vessel,  such  owner,  master,  or  person  in 
charge  of  such  vessel  shall  be  liable  to  a  penalty  of  Due  hundred  dollars,  and  tlie 
said  vessel  may  be  holden  for  the  payment  of  such  penalty,  aud  may  be  seized  and 
proceeded  against  summarily  by  libel  for  the  recovery  of  the  same  in  any  United 
States  district  court  for  the  district  in  which  such  vessel  may  be,  and  in  the  name  of 
the  officer  designated  by  the  Secretary  of  the  Treasury.  •    < 

Sec.  3.  That  this  act  shall  take  effect  immediately. 

Approved,  May  16, 1888. 


AN  ACT  granting  to  the  city  of  Grand  Forks,  Dakota,  the  right  to  bnild  two  free  bridges  across 

Ked  Kiver. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United  States  of  America 
in  Congress  assembled.  That  the  city  of  Grand  Forks,  a  municipal  corporation  organized 
under  the  laws  of  the  Territory  of  Dakota,  be^  and  the  same  is  hereby,  authorized  by 
its  proper  officers  to  construct  and  maintain  eitherone  or  two  bridges  and  approaches 
thereto  over  the  Red  River  of  the  North,  at  the  most  accessible  points  within  said  city 
across  said  river  to  the  most  convenient  point  or  points  in  the  State  of  Minnesota. 
Said  bridge  or  bridges  shall  be  constructed  to  provide  for  the  free  passage  of  wagons 
and  vehicles  of  all  kinds,  for  the  transit  of  animals,  for  foot-passengers,  and  for  such 
street  railways  as  may  be  authorized  by  the  city  of  Grand  Forks  to  be  constructed 
over  the  same. 

Sec.  2.  That  any  bridge  built  under  this  act  and  subject  to  its  limitations  shall  be 
a  lawful  structure,  and  shall, be  i-ecognized  as  a  post-route,  and  shall  enjoy  the  rights 
and  privileges  of  other  post-roads  in  the  United  States:  Provided,  That  the  United 
Stat^  may  construct  a  postal  telegraph  over  said  bridge  or  bridges  without  charge 
therefor. 

Sec.  3.  That  any  bridge  built  nnder  this  act  shall  be  constructed  as  a  pivot  draw- 
bridge, with  a  draw  over  the  main  channel  at  an  accessible  and  the  best  navigable 
point,  and  with  draw-spans  giving  a  clear  water  way,  measured  at  the  lowest  stage 
of  water  known  at  the  locality,  of  not  less  than  eighty  feet  in  the  clear  on  each  side 
of  the  central  or  pivot  pier ;  and  the  clear  width,  as  herein  provided  for,  shall  not  be 
reduced  by  deposits  of  riprap  or  by  other  material  about  the  piers  and  abutments; 
and  the  spans  shall  not  be  of  less  elevation  than  three  feet  above  extreme  high-wat'Cr 
mark,  as  known  at  the  point  of  location,  measured  to  the  lowest  part  of  the  super- 
structure of  said  bridge ;  and  provision  shall  be  made  in  the  location  and  construction 
of  the  abutments  and  approaches  to  allow  the  free  passage  of  flood- water;  and  the 

Siers  of  said  bridge  shall  be  parallel  to,  and  the  bridge  itself  at  right  angles  to  the 
irection  of  the  current  of  said  stream:  Provided^  also,  That  the  said  draw,  or  draws, 
shall  be  opened  promptly  by  said  corporation,  upon  reasonable  signal,  for  the  passage 
of  boats,  and  said  city  shall  maintain,  at  its  own  expense,  such  lights  or  other  signals 
thereon  as  the  Light-House  Board  may  prescribe,  and  said  city  shall  provide  at  its 
own  expense  sncn  sheer-booms,  guide-piers,  or  other  device  as  may  be  at  any  time 
deemed  necessary  by  the  Secretary  of  War  to  facilitate  the  safe  passage  of  boats  or 
other  water-craft  through  the  spans  of  said  bridge.  No  bridge  shall  be  erected  or 
maintained  under  authority  of  tliis  act  which  shall  at  any  time  substantially  or  ma- 
terially obstruct  the  free  navigation  of  said  river;  and  if  any  bridge  erected  under 
such  authority  shall,  in  the  opinion  of  the  Secretary  of  War,  obstruct  said  naviga- 
tion, he  is  hereby  authorized  to  cause  such  change  or  alteration  of  said  bridge  to  be 
made  as  will  effectually  obviate  such  obstruction,  at  the  expense  of  said  city  of  Grand 
Forks,  and  in  case  of  any  litigation  arising  from  any  obstruction,  or  alleged  obstruc- 
tion, to  the  free  navigation  of  said  river,  caused,  or  alleged  to  be  caused,  by  said 
bridges,  or  either,  the  case  may  be  brought  in  the  circuit  court  of  the  United  States 
of  the  district  in  which  said  obstruction  or  bridges  are  located :  Provided  further,  That 
nothing  in  this  act  shall  Ite  so  construed  as  to  repeal  or  modify  any  of  the  provisions 
of  law  now  existing  in  reference  to  the  protection  of  the  navigation  of  rivers,  or  to 
exempt  any  bridge  or  bridges  constructed  by  virtue  hereof  from  the  operations  of  the 
same. 

Sec.  4.  That  anv  bridge  or  bridges  authorized  to  be  constructed  under  this  act 
shall  be  built  and  located  under  and  subject  to  such  regulations  for  the  security  of 
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DBViRatlon  iifMid  riser  u  thn  Socretary  iif  War  nhaU  prKBDril»;  nmt  tn 
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and  Yadkin  Valley  Railway  Company,  a  corporation  dnly  organized  and  existing  nn- 
dor  the  laws  of  the  State  of  North  Carolina,  its  successors  and  assigns,  to  construct  and 
maintain  bridges,  and  approaches  thereto,  over  the  Cape  Fear  River  at  or  near  the 
town  of  Fayetteville,  in  the  State  of  North  Carolina,  over  the  Black  River,  in  the 
countyof  Bladen,  and  over  the  Northeast  River,  in  the  county  of  New  Hanover,  in  said 
State,  at  such  point  or  points  as  said  railway  company  may  desire  or  find  most  prac- 
ticable in  the  final  location  of  its  road  t>o  the  city  of  Wilmington. 

Sec.  2.  That  said  bridges  shall  be  so  constructed  either  by  draw,  span,  or  other- 
wise, that  a  fi'ee  and  unobstructed  passage  may  be  secured  to  all  vessels,  boats,  or 
other  water-craft  navigating  said  rivers. 

Sec.  3.  That  any  bridge  built  under  this  act  and  snbject  to  it«  limitations  shall  be 
a  lawful  structure,  and  shall  be  recognized  and  known  as  a  post-route,  and  shall  en- 
joy all  the  rights  and  privilegesof  other  post-roads  of  the  United  States.  And  equal 
privileges  in  the  use  of  said  bridge  shall  be  granted  to  all  telegraph  companies;  and 
the  United  States  shall  have  the  right  of  way  across  said  bridge  and  its  approaches 
for  postal-telegraph  purposes. 

Src.  4.  That  if  either  of  said  bridges  authorized  to  be  constructed  by  this  act  shall 
be  constructed  as  a  draw- bridge,  the  draw  shall  be  opened  promptly  by  said  corpora- 
tion upon  reasonable  signal  foi*  the  passage  of  boats,  and  said  company  or  corpora- 
tion shall  maintain,  at  its  own  expense,  from  sunset  to  sunrise,  such  lights  or  other 
signals  on  said  bridge  or  bridges  as  the  Light- House  Board  shall  prescribe.  No  bridge 
shall  be. erected  or  maintained  under  the  authority  of  this  act,  which  shall  at  any 
time  substantially  or  materially  obstruct  the  free  navigation  of  said  river  or  riv- 
ers ;  and  if  any  bridge  or  bridges  erec£ed  nnder  such  authority,  shall,  in  the  opinion 
of  the  Secretary  of  War,  obstruct  such  navigation,  he  is  hereby  authorized. to  cause 
such  change  or  alteration  of  said  bridge  to  be  made  as  will  effectually  obviate  such 
obstruction,  and  all  such  obstructions  shall  be  removed  and  alterations  made  at  the 
expense  of  the  owner  or  owners  of  said  bridge:  Prwided,  That  nothing  in  this  act 
shall  be  so  construed  as  to  repeal  or  modify  any  of  the  provisions  of  law  now  existing 
in  reference  to  the  protection  of  the  navigation  of  rivers,  or  to  exempt  any  bridge, 
erected  nnder  this  act  from  the  operations  of  the  same. 

Sec.  5.  That  all  railroad  companies  desiring  the  use  of  the  bridge  constructed  nn- 
der this  act  shall  have,  and  be  entitled  to,  equal  rights  and  privileges,  relative  to  the 
passage  of  railway  trains,  cars,  and  locomotives  over  the  same,  and  over  the  ap- 
proaches thereto,  upon  the  payment  of  a  reasonable  compensation  for  such  use  ;  and 
in  case  the  owner  or  owners  oi  the  said  bridge  and  the  several  railroad  companies,  or 
any  of  them,  desiring  such  use  shall  fail  to  agree  upon  the  sum  or  sums  to  be  paid,  and 
npon  rules  and  conditions  to  which  each  shall  conform  in  nsing  said  bridge,  all  such 
matters  of  difference  between  them  shall  be  decided  by  the  ^oretary  of  War  npon 
a  hearing  of  the  allegations  and  proofs  of  the  parties. 

Sec.  6.  That  any  bridge  erected  or  authorized  to  be  constructed  nnder  this  act 
shall  be  built  and  located  under,  and  subject  to,  such  regulations  for  the  security  of 
navigation  of  said  rivers  as  the  Secretary  of  War  shall  prescribe,  and  to  secure  that 
object,  said  company  or  corporation  shall  submit  to  the  Secretary  of  War  a  design 
and  drawing  of  said  bridge  or  bridges,  for  his  examination  and  approval,  and  a  map 
of  its  location,  and  shall  furnish  such  other  information  as  may  be  required  for  a  fiill 
and  satisfactory  understaudiug  of  the  subject,  and  in  all  things  shall  be  snbject  to 
such  rules  and  regulations  as  may  be  prescribed  by  the  Secretary  of  War,  and  until 
such  plan  and  location  of  said  bridge  or  bridges  are  approved,  they  shall  not  be  built. 

Sec.  7.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  expressly  reserved. 

Sec.  8.  That  this  act  shall  tal^o  effect  and  be  in  force  from  and  after  its  passa^^e. 

Sec.  9.  That  this  act  shall  be  null  and  void  if  actual  construction  of  the  bridges 
herein  authorized  be  not  commenced  within  one  year  and  completed  within  three 
years  from  the  approval  of  this  act. 

Approved,  June  6,  1888. 


AN  ACT  to  sathorlEO  the  coDstmotion  of  bridges  across  the  Kentacky  River,  and  ita  trlbataries,  by 

the  Louisville,  Cincinnati  and  Virginia  Railway  Company. 

Beit  enacted  hy  the  Senate  and  House  of  Representatives  of  the  United  States  of  America 
in  Congress  assembled,  That  the  Louisville,  Cincinnati  and  Virginia  Railway  Com- 
pany, a  corporation  organized  nnder  act  of  the  general  assembly  of  the  Common- 
wealth of  Kentucky,  be,  and  it  is  hereby,  authorized  to  oonstrnct  and  maintain  a 
bridge,  and  approaches  thereto,  over  the  Kentucky  River,  in  the  State  of  Kentucky  ; 
and  also  a  bridge  or  bridges  over  the  tributaries  or  forks  of  said  river,  at  such  point 
or  points  as  said  company  may  deem  suitable  for  the  passage  of  its  said  road  over 
said  river,  or  its  tributaries  or  forks.  Said  bridge  shall  be  constructed  to  provide  for 
the  passage  of  railway  trains,  and,  at  the  option  of  the  company  by  which  it  may  be 
built,  may  be  used  for  the  passage  of  wagons  and  vehicles  of  all  kinds,  for  the  transit 
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of  animals  and  for  foot- passe D<;er8;  and  all  tolls  chared  for  the  passage  of  vehic]p>», 
animals,  and  fout-]>a8.sengei'H  over  saiil  bridge  shall  be  subject  to  modilication  aDil 
approval  of  the  Secretary  of  War. 

8kc.  2.  That  any  bridge  built  under  this  act,  and  subject  to  its  limitations,  shall 
be  a  lawful  structure,  and  shall  be  recognized  and  known  as  a  post-route,  and  itsball 
enjoy  the  rights  and  privileges  of  other  post-roads  in  the  United  States. 

Skc.  'X  That  any  bridge  authorised  to  be  xionstructed  ander  this  act  shall  lie  bnilt 
and  located  under  and  subject  to  such  regulations  for  the  security  of  navigation  of 
said  river  as  the  Secretary  of  War  shall  prescribe;  and  to  secure  that  object  the  said 
company  or  corporation  shall  submit  to  the  Secretary  of  War,  for  his  examination  and 
approval,  a  design  and  drawing  of  the  bridge,  and  a  map  of  the  location  thereof:  and 
until  the  said  plau  and  location  of  the  bridge  are  approved  by  the  Secretary  of  War 
the  bridge  shall  not  be  built;  and  should  any  change  be  made  in  the  plaii  of  said 
bridge  during  the  progress  of  construction  such  change  shall  be  subject  to  the  ap- 
proval of  the  Secretary  of  War.  All  changes  required  by  the  Secretary  of  War  in  the 
structure  of  said  bridge,  orit-s  entire  removal  aft^er  the  same  is  constructed,  shall  he 
at  the  expense  of  the  company  owning  or  controlling  said  bridge;  and  in  event  of 
any  litigation  in  reference  to  said  bridge,  or  any  part  thereof,  the  same  shall  be  bad 
in  the  circuit  court  of  the  United  States  within  whose  jurisdiction  said  bridge  or  any 
part  thereof  may  be  located. 

Skc.  4.  That  all  railroad  companies  desiring  the  use  of  said  bridge  or  bridges  shall 
have,  and  be  entitled  to,  e([nal  rights  and  privileges  relative  to  the  passage  of  rail- 
way trains  over  the  same,  and  over  the  approaches  thereto,  upon  the  payment  of 
reasonable  compensation  therefor ;  and  in  ca«e  the  owner  or  owners  of  said  bridge  or 
bridges  and  the  railroad  company  or  companies  desiring  to  use  same  shall  fail  to  aCTee 
upon  the  terms  with  reference  to  the  use  oi  same,  all  matters  of  issue  between  them 
shall  be  decided  by  the  Secretary  of  War  upon  a  hearing  of  the  allegations  and  proofs 
of  the  parties. 

Sec.  5.  That  thiaiact  shall  be  null  and  void  if  actual  construction  of  the  bridjje  or 
bridges  iierein  authorized  be  not  commenced  within  two  years  and  completed  within 
live  years  from  the  date  thereof. 

Skc.  6.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby  expressly  re- 
served. 

Approved,  June  6,  1888. 


AN  ACT  to  authorize  the  removal  of  as  obstraction  to  the  navigation  of  Broad  Creek,  in  the  State  d 

Delaware. 

Be  it  enacted  hy  the  Senate  and  House  of  Riyresentaiives  of  the  United  Stntes  ofAmeriec  in 
Congreaa  assembled,  That  the  bridge  over  Broad  Creek,  a  navigable  stream  upon  which 
inii)rovemeut8  have  been  made  by  appropriations  authorized  by  Congress,  erecie<l 
and  maintained  by  the  Delaware  Railroad  Company  and  its  lessee,  near  the  town  of 
Laurel,  in  the  Slate  of  Delaware,  is  hereby  declared  to  be  an  obstruction  t-o  the  navi- 
gation of  said  Broad  Creek  and  detrimental  to  the  commerce  thereof. 

Skc.  2.  That  the  Secretary  of  War  is  hereby  directed  to  serve  upon  the  said  Dela- 
ware Railroad  Company  and  its  lessee  in  the  manner  prescribed  by  the  laws  of  the 
State  of  Delaware  for  the  service  of  papers  upon  corporations,  a  notice  in.writinji. 
requiring  said  comi)any  or  its  lessee,  within  three  months  of  the  time  of  such  notice, 
to  remove  said  obstruction  by  placing  in  said  bridge  and  maintaining  therein  a  draw 
of  suthcient  width  and  dimensions  to  admit  the  free  and  easy  passage  of  all  steam- 
boats and  other  vessels  navigating  said  stream  and  in  case  of  refusal  or  neglect  of  said 
railroad  company  or  its  lessee  to  place  in  said  bridge  a  suitable  draw  as  required  by 
the  aforesaid  notice,  the  Secretary  of  War  is  hereby  authorized  and  directed  to  cans' 
a  draw  to  be  placed  therein,  and  the  cost  and  expense  of  such  draw  shall  be  a  lei;al 
charge  against  the  said  railroad  company  and  its  lessee. 

Sec.  3.  That  such  sum  of  money  as  may  be  necessary  to  execute  the  provisions  of 
this  act  by  the  Secretary  of  War  is  hereby  appropriated,  out  of  any  money  in  the 
Treasury  of  the  United  States  not  otherwise  appropriated,  to  be  paid  out  on  the  re- 
quisition of  the  Secretary  of  War. 

Approved,  June  8,  1888. 


AN  ACT  to  extend  the  time  for  the  completion  of  a  bridge  across  Stiiten  Island  Sound. 

Pe  it  enacted  hy  the  Senate*  and  House  of  Representatives  of  the  United  States  of  America 
in  Congress  assemhledy  That  the  further  time  of  one  year  from  and  after  the  sixteenth 
day  of  June,  eighteen  hundred  and  eighty-eight,  bej  and  the  same  is  hereby,  allowed 
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to  the  Staten  Island  Rapid  Transit  Railroad  Company  and  the  Baltimore  and  New 
York  Railroad  Company,  or  either  of  them,  to  build  the  bridge  across  the  Staten 
Island  Sound  or  Arthur  Kill,  from  New  Jersey  to  Richmond  County,  New  York,  pur- 
suant to  the  provisions  of  the  act  entitled  '*An  act  to  authorize  the  construction  of  a 
bridge  across  the  Staten  Island  Sound,"  known  as  Arthur  Kill,  and  to  establish  the 
same  as  a  post-road,  passed  the  sixteenth  day  of  June,  eighteen  hnndred  and  eighty- 
six.  But  this  act  shall  have  no  other  effect  whatever  than  to  operate  as  if  the  time 
herein  mentioned  had  been  embraced  in  the  said  act. 

Approved,  June  9, 1888. 


AN  ACT  to  aathorize  the  coDstmction  of  a  bridge  across  the  Tennessee  River  at  or  near  Chattanooga, 

Tennessee. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United  States  of  America 
in  Congress  assembled.  That  the  Chattanooga  Western  Railway,  a  corporation  created 
and  organized  under  the  laws  of  the  State  of  Tennessee,  be,  and  is  hereby,  authorized 
to  constrnct  and  maintain  a  bridge,  and  approaches  thereto,  over  the  Tennessee  River, 
at  or  near  the  city  of  Chattanooga,  Tennessee* in  the  countyof  Hamilton.  Said  bridge 
shall  be  constructed  to  provide  for  the  passage  of  railway  trains,  and,  at  the  option 
of  the  corporation  by  which  it  is  built,  may  be  used  for  the  passage  of  wagons  and 
vehicles  of  all  kinds,  for  the  transit  of  animals,  and  for  foot  passengers,  for  reason- 
able rates  or  tolls,  to  be  fixed  by  said  company,  and  approved  by  the  Secretary  of 
War. 

Sec.  2.  That  any  bridge  built  under  this  act  and  subject  to  its  limitations  shall 
be  a  lawful  structure,  and  shall  be  recognized  and  known  as  a  post-route,  and  shall 
enjoy  the  rights  and  privileges  of  other  post-roads  in  the  United  States.  That  no 
higher  charge  shall  be  made  for  the  transmission  over  the  same  of  the  mail,  troops, 
and  mnnitions  of  war  of  the  United  States,  or  for  through  railway  passengers  or 
freight  passing  over  said  bridge,  than  the  rate  per  mile  for  their  transmission  over 
the  railroad  leading  to  said  biidge,  and  eqnal  privileges  in  the  use  of  said  bridge 
shall  be  granted  to  all  telegraph  companies,  and  the  United  States  shall  have  the  right 
of  way  across  said  bridge  for  postal-telegraph  purposes;  that  the  said  bridge  shall  be 
constructed  either  by  draw,  span,  or  otherwise,  so  that  a  free  and  unobstructed  pass- 
age-way may  be  secured  to  all  water-craft  navigating  said  river  at  the  point  afore- 
said :  Protfidedt  That  if  said  bridge  authorized  to  be  constructed  under  this  act  shall 
be  constructed  as  a  draw-bridge,  the  draw  shall  be  opened  promptly  upon  reasonable 
signals  for  the  passage  of  boats  or  vessels ;  and  said  corporation  shall  maintain  at  its 
own  expense,  from  sunset  to  sunrise,  such  lights  or  other  signals  on  said  bridge  as  the 
Light-House  Board  shall  prescribe. 

§KC.  3.  That  all  railroad  companies  desiring  the  use  of  said  bridge  shall  have  and 
be  entitled  to  equal  rights  and  privileges  relative  to  the  passage  of  railway  trains 
over  the  same,  and  over  the  approaches  thereto,  upon  the  payment  of  a  reasonable 
compensation  for  such  use;  and  in  case  the  owner  or  owners  of  said  bridge,  and  the 
severalrailroadcompanies,  oranyoneof  them,  desiriugsuch  use,  shall  fail  to  agree  upon 
the  sum  or  sums  to.  be  paid,  and  upon  rules  and  conditions  to  which  each  shall  con- 
form in  using  said  bridge,  all  matters  to  issue  between  them  shall  bo  decided  by  the 
Secretary  of  War  upon  the  hearing  of  the  allegations  and  proofs  of  the  parties. 

Sec.  4.  That  any  bridge  authorized  to  be  constructed  under  this  act  shall  be  built 
and  located  under  and  subject  to  such  regulations  for  the  security  of  navigation  of 
said  river  as  the  Secretary  of  War  shall  prescribe;  and  to  secure  that  object  the  said 
company  or  corporation  shall  submit  to  the  Secretary  of  War,  for  his  examination  and 
approval,  a  design  and  drawings  of  the  bridge,  and  a  map  of  the  location,  giving,  for 
the  space  of  one  mile  below  and  one  mile  above  the  proposed  location,  the  topography 
of  the  banks  of  the  river,  the  shore-lines  at  high  and  low  water,  the  direction  and 
strength  of  the  current  at  all  stages,  and  the  soundings,  accurately  showing  the  bed 
of  the  stream,  the  location  of  any  other  bridge  or  bridges,  and  shall  furnish  such 
other  information  as  may  be  required  for  a  full  and  satisfactory  understanding  of  the 
subject;  and  until  the  said  plan  and  location  of  the  bridge  are  approv9d  by  the  Sec- 
retary of  War  the  bridge  shall  not  be  built;  and  should  any  change  be  made  in  the 
plan  of  said  bridge  during  the  progress  of  construction,  so  as  to  prevent  or  remove 
all  substantial  obstruction  to  the  navigation  of  said  river  such  chauge  shall  be  sub- 
ject to  the  approval  of  the  Secretary  of  War;  and  if  any  litigation  shall  be  had  in 
regard  to  said  bridge,  the  same  shall  be  in  the  circuit  court  of  the  United  States  in 
whose  territorial  jurisdiction  said  bridge,  or  any  part  thereof,  is  located. 

Sec.  5.  That  the  right  to  alter,  amend,  or  repeal  this  act,  is  hereby  expressly  re- 
served; and  any  alterations  or  changt'S  that  may  be  required  by  Congress  in  the 
bridge  constructed  under  this  act,  or  its  entire  removal,  shall  be  made  by  the  corpo- 
iTs^tion  owning  or  controlling  the  same,  at  its  own  expense.    Furthermore,  if  the  con- 
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for  the  space  of  one  mile  above  and  one  mile  below  the  proposed  location,  the  topog- 
raphy of  the  banks  of  the  river,  the  shore-lines  at  high  ana  low  water,  the  direction 
and  strength  of  the  currents  at  all  stages,  and  the  soundings,  accurately  showing 
the  bed  of  the  stream,  the  location  of  any  other  bridge  or  bridges,  and  shall  furnish 
such  other  information  as  may  be  required  for  a  full  and  satisfactory  understanding 
of  the  subject;  and  until  the  said  plan  and  location  of  the  bridge  are  approved  by 
the  Secretary  of  War  the  bridge  shall  not  be  built.  And  if  any  change  is  required 
by  the  Secretary  of  War  in  the  plan  of  said  bridge,  whilst  the  same  is  in  process  of 
construction,  or  after  its  completion,  or  if  the  entire  removal  of  said  bridge  is  required 
by  him  any  time,  the  cost  of  such  change  or  removal  shall  be  paid  by  the  company 
owning  or  controlling  said  bridge. 

Sec.  6.  That  this  act  shall  he  null  and  void  if  actual  construction  of  the  bridge 
herein  authorized  be  not  commenced  within  one  year  and  completed  within  three 
years  from  the  date  thereof. 

Sec.  7.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby  expressly  re- 
served. 

Approved,  June  9,  1888. 


AH  ACT  to  aathorize  the  Fort  Smith  and  Choctaw  Bridge  Company  to  constrDci  a  bridge  across  the 

Poteau  River  in  the  Choctaw  Nation,  near  Fort  Smith,  Arkansas. 

Be  it  enacted  by  the  Senate  and  ffouee  of  Repreeentatives  of  the  United  States  of  America 
in  Congress  assembled^  That  it  shall  be  lawful  for  the  Fort  Smith  and  Choctaw  Bridge 
Company,  a  corporation  duly  created  and  organized  under  the  laws  of  the  State  of 
Arkansas,  their  successors  or  assigns,  to  build,  construct,  and  maintain  a  bridge  and 
approaches  thereto  for  the  passage  of  wagous,  cars,  and  vehicles  of  all  kinds  for  the 
transit  of  animals  and  for  foot-passengers  across  the  Poteau  Kiver  in  the  Choctaw 
Nation  at  or  near  Fort  Smith,  upon  the  land  owtied  and  claimed  by  Mrs.  M.  A.  Bower, 
a  member  of  the  Choctaw  tribe  of  Indians. 

Sec.  2.  That  if  said  bridge  shall  be  made  with  unbroken  and  continuous  span,  the 
spans  shall  not  be  less  than  seventy  feet  in  the  clear,  and  the  main  span  shall  be  over 
the  main  channel  of  the  river.  The  lowest  part  of  the  superstructure  of  said  bridge 
shall  be  at  least  thirty  feet  above  extreme  high  wat«r,  as  understood  at  the  point  of 
location :  Frovided^  That  if  the  same  shall  be  constructed  as  a  draw-bridge,  the  draw 
or  pivot  shall  be  over  the  main  channel  of  the  river  at  an  accessible  navigable  point, 
and  give  a  clear  opening  of  seventy  feet  in  width,  and  the  spans  shall  not  ue  less  than 
ten  feet  above  extreme  high- water  mark,  as  understood  at  the  point  of  location,  to 
the  lowest  part  of  the  superstructure  of  said  bridge:  Provided  alsoy  That  said  draw 
shall  be  opened  promptly  upon  reasonable  signal  for  the  passing  of  boats. 

Sbc.  3.  That  said  corporation  is  authorized  to  take  and  use  for  all  purposes  of  a 
highway  or  approaches  to  said  bridge,  and  for  no  other  purpose,  a  right  of  way  not 
exceeding  iifty  feet  in  width  on  each  side  of  said  Poteau  River,  over  the  lands  claimed 
by  individuals  under  the  laws  and  usages  of  said  tribe  of  Choctaw  Indians,  and  may 
contract  for  and  obtain  the  same  from  such  Indian  or  Indians  by  purchase:  Provided^ 
That  no  part  of  the  lands  herein  authorized  to  be  taken  be  leased  or  sold  by  the  com- 
pany, and  they  shall  not  be  used  except  in  such  manner  and  for  such  purposes  only 
as  shall  be  necessary  for  the  construction  aud  convenient  operation  of  said  nigbway  ; 
and  when  any  portion  thereof  shall  cease  to  be  so  used,  such  portion  shall  revert  to  the 
individual  Indian  or  Indians  from  which  the  same  shall  have  been  taken. 

Sec.  4.  That  before  said  highway  shall  be  constructed  through  any  lands  held  by 
individual  occupants  according  to  the  laws,  customs,  and  usages  of  the  Choctaw 
Nation,  full  compensation  shall  be  made  to  such  occupants  for  all  property  to  be  taken 
or  damage  done  by  reason  of  the  construction  of  such  highway  In  case  of  failure  to 
make  amicable  settlements  with  any  occupant,  such  compensation  shall  be  determined 
by  the  appraisement  of  three  disinterested  referees,  to  be  ap^inted,  one,  who  shall 
act  as  chairman,  by  the  President,  oue  by  the  chief  of  the  nation  to  which  said  occu- 
pant belongs,  aud  one  by  the  said  bridge  company ;  who,  before  entering  upon  the 
duties  of  their  appraisements,  shall  take  and  subscribe  before  a  district  judge,  clerk 
of  a  district  court,  or  United  States  commissioner,  an  oath  that  they  wilt  faithfully 
and  impartially  discharge  the  duties  of  their  appraisement,  which  oath,  duly  certified, 
shall  be  returned  with  their  award  to  and  filed  with  the  Secretary  of  the  Interior 
within  sixty  days  from  the  completion  thereof,  and  a  majority  of  said  referees  shall 
be  competent  to  act  in  case  of  the  absence  of  a  member  after  due  notice.  And  upon 
the  failure  of  either  party  to  make  such  appointment  within  thirty  days  after  the 
appointment  made  by  the  President,  the  vacancy  shall  be  filled  by  the  di'strict  judge 
or  the  United  States  court  held  at  Fort  Smith,  Arkansas,  upon  the  application  of  the 
other  party.  The  chairman  of  said  board  shall  appoint  the  time  and  place  of  all 
hearings  within  the  nation  to  which  such  occupant  belongs.    Each  of  said  referees 


mm 


t^m 


lyta 


2848     REPORT   OP   THE   CmEP   OF   ENGINEERS,  U.  S.  ARMY. 

shall  receive  for  bis  services  the  sam  of  four  (dollars  per  day  for  each  day  they  aw 
eu^a^ed  iu  the  trial  of  any  cause  submitted  to  them  under  this  act,  with  mileage  at 
live  cents  per  mile.  Witnesses  shall  receive  the  usual  fees  allowed  by  the  court  of 
said  nation.  Costs,  including  compensation  of  said  referees,  shall  be  ma^le  a  part  of 
the  award,  and  be  paid  by  snch  bridge  company.  In  case  the  referees  do  nor  ae;Tee, 
then  any  two  of  them  are  authorized  to  make  the  award.  Either  party  being  disfsat- 
ihlied  with  the  finding  of  the  referees  shall  have  the  right,  within  ninety  days  after 
the  making  of  the  award  and  notice  of  the  same,  to  appeal  by  original  petitiou  to 
the  district  court  held  at  Fort  Smith,  Arkansas,  which  court  shall  have  jurisdiction 
to  hear  and  determine  the  subject-matter  of  the  petition,  according  to  the  laws  of  the 
State  of  Arkansas,  for  deteruiining  the  damage  when  property  is  taken  for  railn»sul 
purposes.  If,  upon  the  hearing  of  said  appeal,  the  judgment  of  the  court  shall  l» 
lor  a  larger  sum  than  the  award  of  the  referees,  the  costs  of  said  appeal  shall  be  ad- 
judged against  the  bridge  company.  If  the  judgment  of  the  court  shall  be  for  the 
sanu^  or  a  less  sum  than  the  award  made  by  the  referees,  then  the  cost«  shall  be  ad- 
judged against  the  party  claiming  damages.  When  proceedings  have  been  commenced 
in  court,  the  bridge  company  shall  pay  double  the  amount  of  the  award  into  court  to 
abide  the  judgment  thereof  and  then  have  the  right  to  enter  upon  the  property  soo'^hj 
to  be  condemned  and  proceed  with  the  construction  of  said  bridge. 

Sec.  5.  That  the  bridge  authorized  to  be  constructed  under  this  act  shall  be  built 
and  located  under  and  subject  to  such  regulations  for  the  security  of  the  navigation 
of  said  river  as  the  Secretary  of  War  shall  prescribe. 

Skc.  6.  That  the  said  bridge  company  may  charge  such  reasonable  rate  of  tolls  for 
the  transit  or  passage  over  the  same  of  wagons  and  vehicles  of  every  description  for 
animals  and  l*o()t-i)a8vSenger8  as  are  provided  by  existing  laws  of  the  Choctaw  Nation. 

Skc.  7.  That  this  act  shall  be  null  and  void  if  actual  construction  of  the  bridge 
herein  authorized  be  not  commenced  within  onfe  year  and  completed  within  ihn« 
years  Ironi  the  date  thereof. 

Skc.  8.  That  the  right  to  alter,  ^meud,  or  repeal  this  act  is  hereby  expres&Ij 
reserved. 

Approved,  June  18.  1888 


AN  ACT  grantiug  to  the  York  Harbor  and  Beach  Railroad  Company  a  right  of  way. 

Be  it  enacted  by  the  Senate  and  House  of  Represent4itive8  of  the  United  States  of  America 
in  Cou<jrtsH  aenenibled.  That  the  right  of  way,  four  rods  in  width,  across  the  mibrary 
reservation  at  Fort  McClary,  in  the  town  of  Kittery,  in  the  State  of  Maine,  be,  and 
th«?  same  hereby  is,  granted  to  the  York  Harbor  and  Beach  Railroad  Company,  a  cor- 
poration created  by  the  laws  of  the  said  State  of  Maine,  and  said  company  is  author- 
ized to  construct,  maintain,  and  operate  its  railroad  on  ^aid  right  of  way,  according 
to  the  location  thereof,  as  recorded  in  the  office  of  the  commissioners  of  the  county  of 
York,  in  the  State  of  Maine,  and  described  in  the  temporary  revocable  license  issued 
by  the  War  Department  to  said  company  on  the  tenth  day  of  June,  in  the  year  eight- 
een hundred  and  eighty-seven :  Provided^  That  the  Government  may  at  any  time  ter- 
minate the  aforesaid  right  of  way  whenever  it  may  be  deemed  necessary  for  mihtary 
jiurposes  or  the  sale  of  the  pro^jerty. 

Approved,  June  18,  1888. 
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AN  ACT  to  authorize  the  connty  of  Laurens,  in  the  State  of  Georgia,  to  conatract  a  bridge  across  Ibe 

Ocoueo  Kiver,  at  oi  near  Dublin,  iu  said  county  and  State. 

Tie  it  enacted  Inj  the  Senate  and  House  of  Bepresentatires  of  the  United  States  of  America 
in  Congress  assenibhdy  That  the  county  of  Laurens,  iu  the  State  of  Georgia,  be  author- 
ized and  permitted  to  build  a  wagon  and  foot  bridge  across  the  Oconee  River,  at  such 
jioint  as  it  may  select,  at  or  near  Dublin,  iu  the  said  county  and  said  State. 

Sfc.  '2.  That  such  bridge  shall  be  made  as  the  Secret^iry  of  War  may  prescriW: 
Broridid,  That  said  bridge  may  be  used  for  the  passage  of  wagons  or  vehicles  of  all 
kinds,  for  tlie  transit  of  animals  and  for  foot-passengers,  for  such  reasonable  toll  a* 
may  be  provident  from  time  to  time  by  the  authorities  of  said  cotmty,  or  the  same ii^ball, 
at  the  option  of  said  county,  be  a  free  bridge. 

Skc.  'A.  That  the  bridge  authorized  to  be  constructed  under  this  act  shall  be  a  law- 
ful  8l  rncture,  and  shall  be  recognized  and  known  as  a  post^route,  and  it  shall  onioy 
the  rights  and  privilegrs  of  other  post-roads  in  the  United  States,  and  equal  privi- 
leges in  the  use  of  said  bridge  shall  be  granted  to  all  telegraph  companie>s;  and  the 
United  Statesshall  have  the  rlghtof  way  fora  postal  telegraph  across  saitf  bridge.  Said 
bridge  shall  be  built  and  h)eated  under  and  subject  to  such  regnlatious  for*tho  secu- 
rity of  navigation  of  navigable  rivers  as  the  Secretary  of  War  shall  pi-escribe;  and 
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to  secure  that  object  the  said  county  of  Laurens  shall  submit  to  the  Secretary  of  War, 
for  his  examination  and  approvali  a  design  and  drawing  of  such  bridge,  and  a  map  of 
the  locatloni  giving,  for  the  space  of  one  mile  above  and  one  mile  below  the  proposed 
location,  the  topography  of  the  banks  of  the  river,  and  the  shore-line  at  nigh  and 
low  water,  channel  of  the  stream,  and  shall  furnish  such  other  information  as  may  be 
required  for  a  fall  and  satisfactory  understanding  of  the  subject ;  and  until  the  said 
plans  and  location  of  the  bridge  are  approved  by  the  Secretary  of  War  the  bridge 
shall  not  be  built ;  and  should  any  change  be  made  in  the  plan  of  such  bridge  during 
the  progress  of  construction  thereof,  such  change  shall  be  subject  to  the  approval  of 
the  Secretary  of  War. 

Sec.  4.  That  if  thejconstruction  of  the  bridge  hereby  authorized  shall €iot  bo  com- 
menced within  two  years  from  the  time  this  act  takes  effect,  and  be  completed  within 
four  years  after  its  commencement,  then  this  act  shall  be  void. 

Seo.  5.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby  expressly  re- 
served, and  the  right  to  require  any  changes  in  said  structure,  or  its  entire  removal 
at  the  expense  of  the  owners,  whenever  Congress  shall  decide  that  the  public  interest 
requires  it,  is  also  expressly  reserved. 

Approved,  June  18, 1688. 


AN  ACT  to  authoiize  the  constmctioii  of  a  bridge  across  the  Mississippi  Biver  at  Hickman,  Ken- 
tucky. 

Be  it  enacted  by  the  Senate  and  Houee  of  Bepreseniatives  of  the  United  Stales  of  America 
in  Congress  assembled,  That  the  Paducah  and  Hickman  Baiiroad  and  Bridge  Company, 
a  corporation  created  and  organized  under  and  by  virtue  of  the  laws  of  the  State  of 
Kentucky,  it«  successors  and  assigns,  be,  and  the  same  are  hereby,  authorized  and 
empowered  \o  erect,  construct,  and  maintain  a  bridge  over  the  Mississippi  Kiver  from 
a  point  at  or  near  the  city  of  Hickmau,  in  the  State  of  Kentucky,  to  a  point  opposite 
thereto  in  the  State  of  Missouri.    Said  bridge  shall  be  constructed  to  provide  for  the 

gassage  of  railway  trains,  and,  at  the  option  of  the  corporation  by  which  it  may  be 
uilt,  may  be  used  for  the  passage  of  wagons  and  vehicles  of  all  kinds,  for  the  transit 
of  animals,  and  for  foot-passengers,  for  such  reasonable  rates-of  toll  as  may  be  ap- 
proved from  time  to  time  dv  the  Secretary  of  War. 

Sec. 2.  That  any  bridge  built  under  this  act  and  subject  to  its  limitations  shall  be 
a  lawful  structure,  and  shall  be  recognized  and  known  as  a  post-route,  upon  which 
also  no  higher  charge  shall  be  made  for  the  transmission  over  the  same  of  the  mails, 
the  troops,  and  munitions  of  war  of  the  United  States  than  the  rate  x^er  mile  paid  for 
the  transportation  over  the  railroad  or  public  highways  leading  to  said  bridge,  aud 
it  hhall  enjoy  the  rights  and  privileges  of  other  post-roads  in  the  United  States;  and 
equal  privileges  in  the  use  of  said  bridge  shall  be  granted  to  ail  telegraph  companies ; 
and  the  United  States  shall  have  the  right  of  way  across  said  bridge  and  its  ap- 
proaches for  postal  telegraph  purposes. 

Sec.  3.  That  the  said  bridge  shall  be  made  with  unbroken  and  continuous  spans.  Be- 
fore approving  the  plans  for  said  bridge,  the  Secretary  of  War  shall  order  three  engineer 
officers  from  the  Engineer  Bureau  to  be  detailed  to  the  duty  of  examining,  by  actual 
Inspection,  the  loca&ty  where  said  bridge  is  to  be  built,  aud  to  report  what  shall  bo 
the  length  of  the  main  channel  span  and  of  the  other  spans :  Provided,  That  the  mair\ 
channel  span  shall  in  no  event  be  less  than  seven  hundred  feet  in  length,  or  the  bthor 
spans  less  than  six  hundred  ^nd  fifty  feet  each  in  length ;  and  if  the  report  of  said 
officers  shall  be  approved  hy  the  Secretary  of  War,  the  spans  of  said  bridge  shall  be 
of  the  length  so  required.  The  lowest  p^  of  the  superstructure  of  said  bridge  Shall 
be  at  leait  eighty-five  feet  above  extreme  high-water  mark,  as  understood  at  the 
point  of  location,  and  the  bridge  shall  be  at  right  angles  to  and  its  piers  parallel  with 
the  cnnent  of  the  river.  .  No  bridge  shall  be  erected  or  maintained  under  the  au- 
thority of  this  act  which  shall  at  any  time  substantially  or  materially  obsftuct  the 
free  navigation  of  said  river ;  aud  if  any  bridge  erected  under  such  authority  shall, 
in  the  opinion  of  the  Secretary  of  War,  obstruct  such  navigation,  he  is  hereby  au- 
thorizea  to  cause  such  change  or  alteration  of  said  bridge  to  be  made  as  will  effectu- 
ally obviate  such  obstruction;  and  all  such  alterations  shall  be  made,  and  all  such 
obstructions  be  removed  at  the  expense  of  the  owner  or  owners  of  said  bridge :  and 
in  case  of  any  litigation  arising  from  any  obstruction  to  the  free  navigation  of  said 
river  caused  or  alleged  to  be  caused  by  said  bridge,  the  case  may  be  brought  in  the 
circuit  court  of  the  united  States  within  whose  jurisdiction  any  portiou  of  said  ob- 
struction or  bridge  may  be  located :  Provided  further,  That  nothing  in  this  act  shall 
be  so  construed  as  to  repeal  or  modif;jr  any  of  the  provisions  of  law  now  existing  in 
reference  to  the  protection  of  the  navigation  of  rivers,  or  to  exempt  this  bridge  from 
the  same. 

Sec.  4.  That  all  railroad  companies  desiring  the  use  of  said  bridge  shall  have,  and 
be  entitled  to,  equal  rights  and  privileges  relative  to  the  passage  of  railway  trains  or 
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CI118  over  the  Hiwne  upon  tlio  payment  of  a  reasonable  compensation  forsucli  use;  aud 
ill  case  the  ownor  or  owners  of  said  bridge  and  the  several  railroad  companies,  or  any 
Olio  ot*  tin  m  tksirinj^  such  use  shall  fail  to  agree  upon  the  sum  or  sums  to  l)e  paid,  and 
upon  rules  aud  conditions  to  which  each  shall  conform  in  nsinf?  said  bridge,  all  inat- 
ti^TM  at  iM-suo  bctweeu  them  shall  be  decided  by  the  Secretary  of  War  npon  a  hearing 
of  the  allegations  aud  ])rooi"8  of  the  parties, 

i>KC.  5.  That  auy  bridj^e  authorized  to  be  coustmcted  ander  this  act  shall  be  built 
and  locati'd  under  and  subject  to  such  regulations  for  the  security  of  the  navij^atioa 
of  said  piver  as  the  8ecix3tary  of  War  shall  prescribe,  and  to  secure  that  objeut  the 
said  conipauies  or  corporations  shall  submit  to  the  Secretary  of  War,  for  his  examina- 
tion aud  a4>proval,  a  design  and  drawing  of  the  bridge  and  maps  of  the  locaii^.  giv- 
ing, for  the  space  of  two  miles  above  and  two  miles  below  the  proposed  locaiiou,  the 
to[K)«:;ra])liy  of  the  banks  of  the  river,  the  shore-lines  at  extreme  high  and  low  waur, 
the  direction  aud  strength  of  the  currents  at  all  stages,  and  the  soundings  accuraui.v 
showing  the  bed  of  the  stream,  the  location  of  any  other  bridge  or  bridges,  and  shall 
furnish  such  other  information  as  may  be  i-equired  for  a  full  and  satisfactory  ncd<r- 
stauding  of  Uie  subject ;  and  until  said  plan  and  location  of  tho  bridge  are  apjinn^il 
by  the  Sccietary  of  War  tho  bridge  shall  not  bo  built;  and  bhonid  any  change  be 
made  in  the  ]>lau8  of  said  bridge  during  the  progress  of  constraction,  such  cbaiigp 
shall  be  subject  to  the  approval  of  the  Secretary  of  War. 

Sec.  G.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby  expressly  re- 
served, and  the  right  to  require  any  changes  in  said  structure,  or  its  entire  removal 
at  tho  expense  of  the  owners,  whenever  Congress  shall  decide  that  the  public  iuteirst 
requires  it,  is  also  expressly  reserved. 

Si:c.  7.  That  it  shall  be  the  duty  of  the  Secretary  of  War,  on  satisfactory  pro«)f  thai 
a  necessity  exists  therefor,  to  require  the  company  or  persons  owning  said  hridj;*?  to 
cause  such  aids  to  tho  passage  to  be  constructed,  placed,  and  maintained,  at  iLcir 
own  cost  and  expense,  in  tho  form  of  booms,  dikes,  piers,  or  other  suitable  and  proper 
structures  for  the  guiding  of  rafts,  steam-boats,  and  other  water-craft  safely  tliroiiu'lj 
tho  passage-way,  as  shall  be  specified  in  his  order  in  that  behalf:  and  on  fiiilure  of 
the  company  or  ])ersons  aforesaid  to  make  and  establish  such  additional  structuivs 
within  a  reasonable  time,  the  said  Secretary  shall  proceed  to  cause  the  same  to  be 
built  or  made  at  the  exi)ense  of  the  United  States,  and  shall  refer  the  matter  wit bmit 
delay  to  the  Attornoy-Gcneral  of  the  United  States,  whose  duty  it  shall  be  to  iasli- 
tiito,  in  the  name  of  the  United  States,  proceedings  in  any-circuit  court  of  the  Ucited 
States  w  itbin  whose  jurisdiction  such  bridge,  or  any  part  thereof,  is  located  for  the 
recovery  of  the  amount  so  exi>ended  by  the  Government  and  all  costs  of  such  pro- 
ceedings; and  all  moneys  accruing  from  such  proceedings  shall  be  covered  into  the 
Treasury  of  the  United  States. 

Si:c.  S.  That  if  the  construction  of  the  bridge  hereby  authoriz<xl  shall  not  be  com- 
menced within  one  year  from  the  time  this  act  takes  effect,  and  be  completed  withio 
three  years  after  its  commencement,  then  this  act  shall  be  void,  and  all  rights herebj 
conferred  shall  cease  and  determine. 

Approved,  June  ID,  1888. 


AN  ACT  to  aathorize  the  constraction  of  a  bridge  over  the  Miaaouri  River  at  or  near  the  city  of 

Otuaha,  Nebraeka. 

Be  it  enacted  hjj  the  Senate  and  Uome  of  Representative^of  the  United  Slates  of  Amtric* 
in  Congress  assembled,  That  the  Nebraska  Central  Railway  Company,  a  corporatioo 
existing  under  tho  laws  of  the  State  of  Nebraska,  be,  and  is  hereby,  authorized  tu 
construct,  operate,  aud  maintain  a  bridge  over  the  Missouri  River  at  or  near  theciiy 
of  Omaha,  in  said  State  of  NeViraska;  said  bridge  when  built  shall  not  l>e  Iwatt-U 
less  than  one-third  of  one  mile  from  auy  other  bridge  across  said  river,  then  built  or 
in  process  of  construction.  Said  bridge  shall  be  constructed  to  provide  for  the  passai;e 
of  railway  trains,  and,  at  tho  option  of  tho  persons  by  whom  it  may  be  built,  luuy  be 
used  for  the  passage  of  wagons  and  vehicles  of  all  kinds,  for  the  transit  of  aniiuals. 
anil  for  foot-pas.sengers,  for  such  reasonable  rates  of  toll  as  may  be  apjiroved  from 
tiuie  to  time  by  the  Secretary  of  War;  and  in  case  of  any  litigation  eoncemiiii;  any 
alleged  obstruction  to  the  free  navigation  of  said  river  on  account  of  said  bridire,  tho 
cause  may  be  tried  belore  the  circuit  court  of  the  United  States  in  whose  jurisdiolion 
any  portion  of  said  obstruction  or  bridge  is  located. 

Si:c.  2.  Tliat  any  bridge  constructed  under  this  act  aud  according  to  its  limitatioD< 
shall  be  a  law^fiil  structure,  and  shall  be  recognized  and  known  as  a  post-route,  u\*'^ 
which  also  no  higher  charge  shall  be  made  for  the  transmission  over  the  same  forth' 
mails,  ihe  troops,  and  the  munitions  of  war  of  the  United  States  than  the  rat<^  p^r 
mile  paid  for  their  transportation  over  railroads  or  public  highways  leading  to  siii^l 
bridge;  and  the  United  States  and  all  companies  and  individuals  shall  have  theriijht 
of  way  for  telegraph,  postal  telegraph,  and  telephone  purposes  across  said  bridge. 
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Sec.  3.  Tliat  if  said  bridge  shall  be  made  with  anbrokea  and  oontinaons  spans  it 
ahaU  not  be  of  less  elevation  in  any  case  tban  fifty  feet  above  high  water  mark,  as 
understood  at  the  point  of  location,  to  the  lowest  member  or  the  bridge  superstract- 
nre/  nor  shall  the  spans  of  said  bridge  over  the  maiu  channel  of  said  river  bo  less  than 
three  hundred  and  fifty  feet  in  length,  and  the  piers  of  said  bridge  shall  bo  parallel 
with  the  current  of  said  river,  and  the  bridge  itself  at  right  angles  thereto:  Provided, 
That  if  said  bridge  be  construete<l  as  a  draw-bridge,  it  shall  be  constrnct'Od  as  a  pivot 
draw-bridge,  With  a  draw  over  the  main  channel  of  the  river  at  an  accessible  and  the 
best  navigable  point,  and  with  spans  of  not  less  thau  two  hundred  feet  in  leugth  iu 
the  clear  on  each  side  of  the  central  or  pivot  pier  of  the  draw;  aud  said  spans  shall 
not  be  less  than  ten  feet  above  low-water  mark,  measuring  to  t):e  lowest  member  of 
the  bridge  sngerstructure.  And  provided  also,  That  said  dru  w  shall  be  opened  promptly 
apon  reasonable  signal,  except  <vhen  trains  arc  passing  over  the  said  bridge,  for  the 
passage  of  the  boato  whose  construction  shall  not  be  such  as  to  admit  of  their  passage 
under  the  draw  of  said  bridge  when  closed;  but  iu  no  case  shall  unnecessary  delay 
occur  in  opouiug  the  said  draw  after  the  passage  of  trains;  and  the  said  company  or 
corporation  shall  maintain  at  its  own  expense,  from  sunset  to  sunrise,  such  lights  or 
other  signals  on  said  bridge  as  the  Light-House  Board  shall  prescribe. 

Sac.  4.  That  all  railroi^  companies  desiring  the  use  of  said  bridge  shall  have  aud 
be  entitled  to  equal  rights  and  privileges  relative  to  the  passage  of  railway  trains 
over  the  same,  and  over  the  approaches  thereto,  upon  payment  of  a  reasonable  com- 
pensation for  such  use ;  and  in  case  the  owner  or  owners  of  said  bridge  and  the  several 
railroad  companies,  or  any  one  of  them  desiring  such  use,  shall  fail  to  agree  upon  the 
sum  or  sums  to  be  paid,  and  upon  rules  or  conditions  to  which  each  shall  conform  in 
using  said  bridge,  all  matters  at  issue  between  them  shall  be  decided  by  the  Secretary 
of  War  upon  a  hearing  of  the  alleviations  and  proofs  of  the  parties. 

Skc.  5.  That  any  bridge  authorized  to  be  constrnct^jd  uniler  this  act  shall  bo  built 
and  located  under  and  subject  to  such  regulations  for  the  security  of  navigation  of 
said  river  as  the  Secretary  of  War  shall  ]>re8cribo ;  aud  to  secure  that  object  the  said 
cympany  or  corporation  shall  submit  to  the  Secretary  of  War,  for  his  examination  and 
approval,  a  design  and  drawings  of  the  bridge,  and  a  map  of  the  location,  givins,  for 
tne  space  of  one  mile  above  and  one  mile  below  the  proposed  location,  the  topography 
of  the  banks  of  the  river,  the  shore-lino«  at  high  and  low  water,  the  direction  anil 
strength  of  the  current  at  all  stages,  and  the  soundings  accurately  showing  the  bed 
of  the  stream,  the  location  of  any  other  bridge  or  bridges,  and  shall  furnish  such  other 
inforuiatiou  as  may  be  required  for  a  full  aud  satisfactory  understanding  of  the  sub- 
ject ;  and  until  the  said  plan  and  location  of  the  bridge  are  approved  by  the  Secretary 
of  War  the  bridge  shall  not  be  built ;  and  should  any  change  be  made  in  the  plan  of 
said  bridge  during  the  progress  of  construction,  such  change  shall  be  subject  to  the 
approval  of  the  Secretary  of  War;  aud  if  said  bridge  is  not  commenced  within  two 
years  and  completed  within  four  years  from  the  passage  of  this  act,  the  rights  and 
privileges  hereby  granted  shall  be  null  and  void. 

Skc.  6.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby  expressly  re- 
served, and  the  right  to  require  any  changes  iu  said  structure  or  its  entire  removal, 
at  the  expense  of  the  owners  thereof,  whenever  Congress  shall  decide  that  the  public 
interest  requires  it,  is  also  expressly  reserved. 

Sec.  7.  This  act  shall  be  null  and  void  unless  the  construction  of  the  bridge  hereby 
authorized  shall  be  commenced  within  two  years  and  be  completed  within  four  years 
firom  the  date  of  the  approval  of  this  act. 

Approved,  June  22, 1688. 


AK  ACT  to  authorize  the  constmotion  of  a  bridse  across  the  Tennessee  River  at  or  near  Knoxville, 

Tennessee. 

Be  iteruicted  hy  the  Setiute  and  House  of  Reprtsentatiecs  of  the  United  States  of  America 
in  Congress  assembled.  That  the  Carolina,  Knoxville  aud  Western  Railway  Company, 
organized  under  the  laws  of  the  State  of  Tennessee,  be,  and  is  hereby,  authorized  to 
construct  and  maintain  a  bridge,  aud  approaches  thereto,  over  the  Tennessee  River, 
at  or  near  the  city  of  Knoxville,  Tennessee,  in  the  county  of  Knox.  Said  bridge  shall 
be  constructed  to  provide  for  the  passage  of  railway  trains,  aud,  at  the  option  of  the 
corporation  by  which  it  may  be  built,  may  be  used  for  the  passage  of  wagons  and 
vehicles  of  all  kinds,  for  the  transit  of  animals,  and  for  foot  i>as8engeis,  for  rea- 
sonable rates  or  tolls,  to  be  fixed  by  said  company  ;  and  the  Secretary  of  War  shall 
have  the  right,  from  time  to  time,  to  revise,  prescribe,  aud  determine  such  rates  or 
tolls. 

Sec.  2.  That  any  bridge  built  under  thi.s  act  and  subject  to  its  imitations  shall  be  a 
lawful  structure,  and  shall  be  recognized  and  known  as  a  post-route,  and  it  shall  enjoy 
the  rights  and  privileges  of  other  post-roads  iu  the  United  States.    That  the  bridge 
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authorized  to  be  constructed  under  this  act  shall  be  a  lawful  stmctnre  and  shall  be 
recognized  and  known  as  a  post-route,  and  the  same  is  hereby  declared,  to  be  a  poat- 
route,  upon  which  also  no  higher  charge  shall  be  made  for  the  transmission  oyer  the 
same  of  the  mail,  troops,  and  munitions  of  war  of  the  United  States,  or  for  through  rail- 
way passengers  or  freight  passing  over  said  bridge,  than  the  rate  per  mile  for  their  trans- 
mission over  the  railroad  leading  to  said  bridge,  and  equal  privileges  in  the  use  of  said 
bridge  shall  be  granted  to  all  telegraph  companies;  and  the  United  States  shall  bare 
the  right  of  way  across  eaid  bridge  and  its  approaches  for  postal  telegraph  purposi^; 
that  the  said  bridge  shall  be  so  constructed  either  by  di-aw,  span,  or  otherwise,  that 
a  free  and  unobstructed  passage-way  may  be  secured  to  all  water-  craft;  navigatiug 
said  river  at  the  point  aforesaid;  Proti'daf,  That  if  said  bridge  authorized  to  be  con- 
structed under  this  act  shall  be  constructed  as  a  draw-bria<;e,  the  draw  shall  be 
opened  promptly  upon  the  resonable  signals  for  the  passage  of  boats  or  vessels;  and 
said  corporation  shall  maintain,  at  its  own  expense,  from  sunset  to  sunrise,  suchlighta 
or  other  signals  on  said  bridge  as  the  Light- House  Board  shall  prescribe. 

Sec.  3.  That  all  railroad  companies  desiring  the  use  of  said  bridge  shall  have  and 
be  entitled  to  equal  rights  and  privileges  relative  to  the  passage  of  railway  trains 
over  the  same,  and  over  the  approaches  thereto,  upon  the  payment  of  a  reasonable 
compensation  for  such  use;  and  in  case  the  owner  or  owners  of  said  bridge,  and  the 
several  railroad  companies,  or  any  one  of  them,  desiring  such  use,  shall  fail  to  a$n^ 
upou  the  sum  or  sums  to  be  paid,  and  upon  rules  and  conditions  to  which  each  shall 
conform  in  using  said  bridge,  all  matters  at  issue  between  them  shall  be  decided  by 
the  Secretary  of  War  upon  the  hearing  of  the  allegations  and  proofs  of  the  parties. ' 
Skc.  4.  That  any  bridge  authorized  to  be  constructed  under  this  act  shall  bebniit 
and  located  under  and  subject  to  such  regulations  for  the  security  of  navigation  of 
said  river  as  the  Secretary  of  War  shall  prescribe;  and  to  secure  that  object  the  haid 
.  company  or  corjwration  shall  submit  tp  the  Secretary  of  War,  for  his  examination  and 

'  approval,  a  design  and  drawings  of  the  bridge,  and  a  map  of  the  location,  giving, 

j  for  the  space  of  one  mile  below  »nd  one  mile  above  the  proposed  location,  the  topogra- 

1  phy  of  the  banks  of  the  river,  the  shore-Hues  at  high  and  low  water,  the  directioo 

^'  and  streugth  of  the  current  at  all  stages,  and  soundings,  accurately  showing  the 

]  bed  of  the  stream,  the  location  of  any  other  bridge  or  bridges,  and  shall  furnish  Huch 

■  other  information  us  may  be  required  for  a  full  and  satisfactory  understandiDgof  the 

j  subject ;  and  until  the  said  plan  and  location  of  the  bridge  are  approved  by  the  8t%- 

I  retary  of  War  the  bridge  shall  not  be  built;  and  should  any  change  be  made  in  the 

plan  of  6ai<l  bridge  during  the  progress  of  construction,  such  change  shall  be  sub* 
j  nutted  to  and  subject  to  the  approval  of  the  Secretary  of  War. 

8kc.  5.  That  the  right  to  alter,  amend,  or  repeal  this  act,  so  as  to  prevent  or  remove 
all  material  and  substantial  obstruction  to  the  navigation  of  said  river  by  the  con- 
struction of  the  said  bridge,  is  hereby  expressly  reserved;  aud  any  alterations  or 
changes  that  may  be  required  by  Secretary  of  War  in-  the  bridge  constructed  under 
this  act,  or  its  entire  removal  shall  be  made  by  the  corporation  owning  orcontrolhug 
I  the  same,  at  its  own  expense ;  and  if  any  litigation  shall  arise  in  regard  to  said 

I  bridge,  the  same  may  be  had  in  the  circuit  court  of  the  United  States  within  whose 

territorial  jurisdiction  any  part  of  said  bridge  is  located.     Furthermore,  if  the  con- 
struction of  said  bridge  shall  not  be  commenced  within  two  and  completed  within 
I    ;  four  years  after  the  passage  of  this  act,  all  privileges  conferred  hereby,  and  this  act, 

j     '  shall  become  null  and  void. 

Approved,  June  25,  1888. 
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AN  ACT  t(>j>revent  obstructive  and  injarions  deposits  within  the  harbor  and  adjacent  waters  of  ITeir 
York  City,  by  dunipiug  or  otlierwise,  and  to  paaiah  and  prevent  sach  offeosd^. 

Be  it  enacted  &//  th^)  Senate  and  House  of  Representatives  of  the  United  States  of  Amerx^ 
in  Congress  asstmhled^  That  the  i)laciug,  discharging,  or  depositing,  by  any  processor 
in  any  manner,  of  refuse,  dirt,  ashes,  cinders,  mua,  sand,  dredging,  sludge,  acid,  or 
any  other  matter  of  any  kind,  other  than  that  flowing  from  streets,  sewers,  and  pass- 
ing therefrom  in  a  liquid  state,  in  the  tidal  waters  of  the  harbor  of  New  York,  or  ita 
adjacent  or  tributary  waters,  or  in  those  of  Long  Island  Sound,  within  the  limiti 
which  shall  be  prescribed  by  the  supervisor  of  the  harbor,  is  hereby  strictly  forbid- 
den, and  every  such  act  is  made  a  misdemeanor,  and  ever  person  engaged  in  or  who 
shall  aid,  abet,  authorize,  or  instigate  a  violation  of  this  section,  shall,  upon  convi^ 
tion,  be  punishable  by  a  tine  or  imprisonment,  or  both,  such  fine  to  be  not  lees  than 
two  hundred  and  fifty  dollars  nor  more  than  two  thousand  five  hundred  dollars,  and 
the  imprisonment  to  be  not  less  than  thirty  days  nor  more  than  one  year,  either  or  both 
united,  an  the  judge  before  whom  conviction  is  obtained  shall  decide,  one  half  of  saiti 
line  to  be  paid  to  the  person  or  persons  giving  iuformatioa  which  shall  lead  to  convic- 
tion of  this  miadcmeuuot. 


•»— 'T-— 


iO*--!  . 


LAWS  AFFECTING  CORPS  OF  ENGINEERS.       2853 

Sec.  2.  That  any  and  every  master  and  engineer,  or  person  or  persons  acting  in  such 
capacity,  respectively,  on  board  of  any  boat  or  vessel,  who  shall  knowingly  engage 
in  towing  any  scow,  boat,  or  vessel  loaded  with  any  such  prohibited  matter  to  any 
point  or  place  of  deposit,  or  discharge  in  the  waters  of  the  harbor  of  New  York,  or  in 
its  adjacent,  or  tribatary  waters,  or  in  those  of  Long  Island  Sound,  or^to  any  point  or 
place  elsewhere  than  within  the  limits  defined  and  permitted  by  the  supervisor  of  the 
harbor  hereinafter  mentioned,  shall  be  deemed  guilty  of  a  violation  of  this  act,  and 
shall,  upon  conviction,  be  punishable  as  hereinl^fore  provided  for  ofifenses  in  viola- 
tion of  section  one  of  this  act,  and  shall  also  have  his  license  revoked  or  suspended  for 
a  term  to  be  fixed  by  the  judge  before  whom  tried  and  convicted. 

Sec.  3.  That  in  all  cases  of  receiving  on  board  of  any  scows  or  boats  such  forbidden 
matter  or  substance  as  herein  described,  it  shall  be  the  duty  of  the  owner  or  master, 
or  person  acting  in  such  capacity,  on  board  of  snob  scOws  or  boats,  before  proceeding 
to  take  or  tow  the  same  t«  the  place  of  deposit,  to  apply  ^or  and  obtain  from  the  super- 
visor of  the  harbor  appointed  nerennder,  a  permit  denning  thQ  precise  limits  within 
which  the  discbarge  of  such  scows  or  boats  may  be  made :  and  any  deviation  from  such 
dumping  or  discharging  place  specified  in  such  permit  snail  be  a  misdemeanor  within 
the  meaning  of  this  act ;  and  the  master  and  engineer,  or  person  or  persons  acting  in 
snch  capacity,  on  board  of  any  tow-boat  towing  such  scows  or  boats,  shall  be  equally 
guilty  of  such  offense  with  the  master  or  person  acting  in  the  capacity  of  master  of 
the  scow,  and  be  liable  to  equal  punishment. 

Sbc.  4.  That  all  mud,  dirt,  sand,  dredgings,  and  material  of  every  kind  and  descrip- 
tiou  whatever  taken,  dredged,  or  excavated  from  any  slip,  basin,  or  shoal  in  the  har- 
bor of  New  York,  or  the  waters  adjacent  or  tributary  thereto,«nd  placed  on  any  boat, 
scow,  or  vessel  for  the  purpose  of  being  taken  or  towed  upon  the  waters  of  the  harbor 
of  New  York  to  a  place  of  deposit,  shall  be  deposited  and  discharged  at  such  place  or 
within  such  limits  as  shall  be  defined  and  specified  by  the  supervisor  of  the  harbor,  as 
in  the  third  section  of  this  act  prescribed,  and  not  otherwise.  Every  person,  firm| 
or  corporation  being  the  owner  of  any  slip,  basin,  or  shoal,  from  which  such  mud, 
dirt,  sand,  dredgings,  and  material  shall  be  taken,  dredged,  or  excavated,  and  every 
person,  firm,  or  corporation  in  any  manner  engaged  in  the  work  of  dredging  or  exca- 
vating any  such  slip,  basin,  or  shoal,  or  of  removing  snch  mud,  dirt,  sand,  or  dredg- 
ings therefrojn,  shall  severally  be  resnonsible  for  the  deposit  and  discharge  of  all  such 
mud,  dirt,  sand,  or  dredgings  at  such  place  or  within  such  Itmits  so  defined  and  pre- 
scribed by  said  supervisor  of  the  harbor;  and  for  every  violation  of  the  provisions  of 
this  section  the  person  offending  shall  be  guilty  of  an  offense  against  this  act,  and 
shall  be  punished  by  a  fine  equal  to  the  sum  of  five  dollars  for  every  cubic  yard  of  mud, 
dirt,  sand,  dredgings,  or  material  not  deposited  or  discharged  as  required  bv  this  sec- 
tion. Any  boat  or  vessel  used  or  employed  in  violating  any  provision  of  this  act, 
shall  he  liable  to  the  pecuniary  penalties  imposed  thereby,  and  may  be  proceeded 
against,  summarily  by  way  of  libel  in  any  district  court  of  the  United  States,  hav- 
ing jurisdiction  thereof. 

Sec.  5.  That  a  line  officer  of  the  Navy  shall  be  designated  by  the  President  of  the 
United  States  as  supervisor  of  the  harbor,  to  act  under  the  direction  of  the  Secretary 
of  War  in  enforcing  the  provisions  of  this  act,  and  in  detecting  offenders  against  the 
same.  This  officer  shall  receive  the  sea-pay  of  his  grade,  and  shall  have  personal 
charge  and  supervision  under  the  Secretary  of  War,  and  shall  direct  the  patrol  boats 
and  other  means  to  detect  and  bring  to  punishment  offenders  against  the  provisions 
of  this  act. 

Sbc.  6.  That  the  sum  of  thirty  thousand  dollars  or  so  much  thereof  as  may  be  nec- 
essary, is  hereby  appropriated  to  carry  out  the  provisions  of  this  act ;  and  the  Secre- 
tary of  the  Treasury  is  hereby  authorized  to  pay  that  sum  from  moneys  in  the  Treas- 
ury not  otherwise  appropriated. 

Approved,  June  29,  1888. 


AN  ACT  *to  anthorise  the  Paris,  Choctaw  and  Little  Rock  Railway  Company  to  coDstmct  a  bridge 
acro88  Red  River  at  or  near  Hooks'  Ferry,  Red  River  County,  Texas. 

Bfi  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United  States  of  America 
in  Congress  assembled,  That  the  Paris,  Choctaw  and  Little  Rock  Railway  Company,  a 
corporation  duly  created  and  existing  under  the  laws  of  the  State  of  Texas,  be,  and 
is  hereby,  authorized  to  build  a  bridge  across  the  Red  River  at  or  near  Hooks'  Ferry, 
Red  River  County,  Texas,  the  said  bridge  to  be  so  constructed  as  not  to  interfere  with 
the  navigation  of  said  river:  Provided^  That  any  bridge  constructed  under  this  act 
and  according  to  its  limitations  shall  be  a  lawful  structure,  and  shall  be  known  and 
recognized  as  a  post-route,  and  the  same  is  hereby  declared  to  be  a  post-route,  upon 
which  also  no  higher  charge  shall  be  made  for  the  transmission  over  the  same  of  the 
mails,  the  troops,  and  the  munitions  of  war  of  the  United  States,  or  for  through  pas- 
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BciijxcrHor  freight  pasHinjj  over  said  bridj^e  than  tho  rate  pe'^niile  paid  for  their  trans- 
portutiuD  over  tho  railroudn  leadiu^  to  the  fiuid  bridge;  and  the  United  States  shall 
have  the  rijrht  of  way  for  a  postal  telegraph  across  said  bridge. 

Skc.  2.  That  aiiv  bridge  constrnct^d  under  tJiisnct  shall  be  bnilt  and  located  under 
and  subject  to  yncli  regulations  for  the  security  of  pavigation  of  said  river  as  the  Sec- 
retary of  War  shall  prescribe;  and  to  secure  that  object  the  said  company  shall  sub- 
mit to  the  SecH'tary  of  War,  for  his  examination  and  approval,  a  design  of  the  draw- 
ings of  the  bridge  and  piers,  and  a  map  of  the  location,  giving,  for  the  space  of  at 
least  one  mile  above  and  one  mile  below  the  proposed  location,  the  topography  of  the 
banks  of  tho  river,  the  shore  lines  at  high  and  low  water,  and  the  direction  and 
strength  of  the  currents  at  all  stages,  and  the  soandings,  accnrately  showing  the 
bed  of  the  stream,  the  location  of  any  other  bridge  or  bridges,  and  shall  famish  such 
other  information  as  may  be  required  for  a  full  and  satisfactory  understanding  of  the 
subject;  and  until  said  plan  and  location  of  the  bridge  are  approved  by  the  S<^retAr7 
of  War  the  bridge  shall  not  bo  built;  and  if  any  change  be  made  in  the  plan  of  cod- 
struction  of  said  bridge  during  the  progress  of  the  work  thereon,  or  before  the  com- 
pletion of  said  bridge,  such  change  shall  be  subject  to  the  approval  of  the  Secretary 
of  War;  and  the  saul  structure  shall  be  at  all  times  so  kept  and  managed  as  to  offer 
reasonable  and  pro]M»r  means  for  the  passage  of  vessels  through  or  under  said  struct- 
ure; and  the  said  structure  shall  be  changed,  at  the  cost  and  exjiense  of  the  owners 
thereof,  from  time  to  time,  as  the  Secretary  of  War  may  direct,  so  as  to  preserve  the 
free  and  convenient  navigation  of  said  river;  and  the  authority  to  erect  and  continue 
said  bridge  shall  be  subject  to  the  revocation  or  modification  by  law  whenever  the 
public  good  shall,  in  the  judgment  of  the  Secretary  of  War,  s<»  reqiiire,  witnontany 
expense  or  charge  to  the  United  States ;  and  in  case  of  any  litigation  arising  from  any 
obstruction  or  alleged  <d>struction  to  the  free  navigation  of  said  river  caused  orallejjed 
to  be  caused  by  sai<l  bridge,  suit  may  be  brought  iq  the  circuit  courts  of  the  United 
8tat4>s  of  Texas  or  Arkansas,  in  whose  jurisdiction  any  portion  of  said  bridge  may  be 
located. 

Skc.  3.  That  Congress  i*eserves  the  right  to  alter,  amend,  or  repeal  this  act  at  any 
tin»e;  and  that  if  at  any  time  navigation  of  the  said  river  shall  in  any  manner  be  ob- 
structed or  im})aired  by  the  bri<lge  authorized  by  this  act  to  Ije  constructed,  the  Sec- 
retary of  War  shall  have  authority,  and  it  shall  be  his  duty,  to  require  the  said  rail- 
way company  to  alt^r  and  change  the  said  bridge,  at  its  own  expense,  in  such  manner 
as  may  he  proper  to  s<'cure  free  and  complete  navigation  without  impediment,  and  if, 
n]>on  such  reasonalde  notice  to  said  railway  company  to  make  snch  change  or  im- 
])rovements,  the  said  company  fails  to  do  so,  the  Secretary  of  War  shall  have  the  an- 
thority  to  make  the  same,  and  all  the  rights  conferred  by  this  act  shall  be  forfeited; 
and  the  Secreiaiy  of  War  shall  have  power  tb  do  any  and  all  things  necessary  to  se- 
cure the  free  navigation  of  the  river. 

Skc.  4.  That  this  act  shall  be  null  and  void  if  actaal  construction  of  the  bridt^e 
herein  authorized  be  not  commenced  within  one  year  and  completed  within  three 
years  from  the  date  thereof. 

Approved,  June  21),  1888. 
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AN  ACT  to  autborizo  the  construction  of  a  bridge  across  Trail  Creek,  in  the  city  of  Michigan  City, 

Indiana. 

He  it  enactfd  hii  the  Senate  and  House  of  UeprcsentatiTes  of  the  United  Stai^  of  America 
in  Contirt'iK  asHembted,  That  the  consent  of  Congress  be,  and  is  hereby,  granted  to  the 
city  of  Mieliigan  City,  a  corporation  duly  organized  under  the  laws  of  theStat<'of 
Indiana,  to  construct,  use,  operate,  and  maintain  a  swing-bridge,  with  the  nece^ssary 
appurtenances,  across  Trail  Creek,  at  the  intersection  of  FranKlin  street  in  the  ciiy 
of  Michigan  City  with  said  creek,  for  the  passage  of  foot-passengers,  animals,  and 
vehicles  of  all  kinds:   I'rovided,  That  the  plans  and  specifications,  w^ith  the  uecciisary 
drawings  of  said  hriilge  shall  be  submitted  to  the  Secretary  of  War  for  his  approval; 
and  until  lu;  apr.rov<^s  the  ])lan  and  location  of  said  bridge  it  shall  not  be  commence*!; 
and  should  an?  eliange  be  made  in  the  plan  of  said  briilge  during  the  progress  of  the 
work  thereon  such  change  shall  likewise  be  subject  to  the  approval  of  the  Secretary 
of  War;  and  sai<l  bridge  shall  be  constructed  in  accordance  with  the  plans  and  sped- 
tications  as  ap[»r<)ved:   Provided  aluo.  That  no  bridge  shall  be  commenced  under  an- 
thority  of  this  act  until  the  Secretary  of  W^ar  shall  have  certified  in  writing  that  in 
his  opinion  the  construction  and  maintenance  of  such  bridge  will  not  at  any  timesulH 
stantially  or  materially  obstruct  the  ordinary  navigation  of  the  said  creek:  l*rorided 
also,  That  if  tolls  shall  be  collectcul  for  pasvsage  or  transportation  across  said  bri<l<rf, 
the  rates  tluMTof  shall  be  subject  to  the  approval  of  the  Secretary  of  War,  who  shal 
have  power  to  fix  said  rates  at  reason  aide  amounts. 

Skc.  2.  T\\at  \f  the  construction  of  the  bri«lge  hereby  authorized  shall  not  be  com- 
meuced  withiu  oue  >'eav  V\ov\\  VW  Uvw^  W\\*  wvit,  l«.kes  eflect,  and  be  completed  within 
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three  years  after  its  commeucement,  then  this  act  shall  be  void,  and  all  rights  hereby 
oouferred  shall  cease  and  deterDiiiio. 

Sec.  3.  That  the  right  to  alter,  am^nd,  or  repeal  this  act  so  as  to  preveut  or  remove 
any  material  obstrnctions  to  the  navigation  of  said  creek,  and  so  as  to  enforce  any  of 
the  conditions  of  this  act,  is  hereby  expressly  reserved ;  and  any  change  needful  to 
prevent  or  remove  any  snch  material  obstructions  shall  be  made  at  the  expense  of 
said  city  of  Michigan  City. 

Approved,  June  29,  1888. 


AN  ACT  authorising  the  oonstraotion  of  a  bridge  across  the  Red  River  of  the  North  by  the  Dulnth, 

Rainy  Lake  River  and  Soathwestem  Railway  Company. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United  States  of  America 
in  Congress  a^semhled^  That  the  assent  of  Congress  is  hereby  given  to  the  Duluth, 
Rainy  Lake  River  and  Southwestern  Railroad  Company,  a  corporation  existing  under 
the  laws  of  the  Slate  of  Minnesota,  and  to  its  successors  and  assigns,  to  construct  and 
maintain  a  pivot  draw-bridge,  and  approaches  thereto,  across  the  Red  River  of  the 
North,  between  the  State  of  Minnesota  and  the  Territory  of  Dakota,  at  snch  point  on 
said  river,  on  the  boundary-line  between  Marshal  Comity  or  Kittson  County,  in  the 
State  of  Minnesota,  and  the  Territory  of  Dakota,  as  may  accommodate  the  lines  of 
railroad  which  said  corporation  may  bnild  to  said  point.  Said  bridge  shall  bo  con- 
structed to  provide  for  the  passage  of  railway  trains,  and,  at  the  option  of  the  said 
corporation,  may  be  used  for  the  passage  of  wagons  and  vehicles  of  aU  kinds,  for  the 
transit  of  an iuials,  and  for  foot-passengers,  for  reasonable  tolls  to  be  fixed  by  the  Sec- 
retary of  War ;  and  the  Secretary  ^of  War  shall  have  the  right,  from  time  to  time  to 
revise  snch  tolls. 

Sec.  2.  That  the  bridge  authorized  by  this  act  shall  be  constructed  aa  a  pivot  dra,w- 
bridge,  with  a  draw  over  the  main  channel  at  an  accessible  and  the  best  navigable 
poi^it,  and  with  spans  giving  a  clear  width  of  water-way  measured  at  the  lowest  stage 
of  water  known  at  the  locality,  of  itot  less  than  eighty  feet  in  the  cl«  ar  on  each  side 
of  the  central  or  pivot  pier  of  the  draw,  and  the  bottom  chord  of  said   bridge  shall 
not  be  of  less  elevation  than  one  foot  above  the  plane  of  the  highest  known  ll'»od  at 
the  locality;  and  provision  shall  also  be  made  iu  the  lo'ution  and  construction  of 
abutments  and  api>roaches  to  allow  the  free  passage  of  tiood  water;  and  the  jiiers  of 
said  bridge  shall  be  parallel  to  and  the  bridge  itself  at  right  angles  to  the  direction 
of  the  current  of  said  river.    And  said  corporation  shall  provide,  at  its  own  expense, 
such  sheer-booms,  guide- piers,  and  other  devices  as  may  be  necessary  to  facilitate  ihe 
safe  passage  of  boats  or  other  water-craft  throngh  the  spans  of  said  bri<lgt'>!  Pro- 
vided, That  the  draw  of  said  bridge  shall  be  opened  promptly  upon  reasonable  signals 
for  the  passage  of  boats  or  vessels;  and  said  corporation  shall  maintain,  at  its  own 
expense,  from  sunset  to  sunrise,  such  lights  or  other  signals  on  said  bridge  as  the 
Light  House  Board  shall  prescribe.    The  said  bridge  shall  be  located  and  built  under 
and  subject  to  such  regulations  for  the  security  of  the  navigation  of  said  river  as  the 
Secretary  of  War  shall  prescribe;  and  to  secure  that  object  the  said  company  shall 
submit  to  the  Secretary  of  War,  for  his  examination  and  approval,  a  design   and 
drawings  of  waid  bridge,  and  a  map  of  the  location,  giving,  for  the  space  of  one  mile 
below  and  one  mile  above  the  proposed  location  the  topography  of  the  banks  of  the 
river,  the  shore-lines  at  high  and  low  water,  the  direction  and  strength  of  the  cur- 
rent at  all  stages,  and  the  sonndings,  accurately  showing  the  bed  and  channel  of  the 
stream,  and  shall  furnish  such  other  information  as  shall  bo  rcciuired  for  afnll  and 
satisfactory  understandirg  of  the  subject;  and  until  the  said  location  and  plan  of 
the  bridge  hereby  authorized  to  be  tjonstrncted  are  approved  by  the  Secretary  of 
War  the  said  bridge  shall  not  be  built;  and  should  any  change  be  made  in  the  plan 
of  such  bridge  dnring  the  progress  of  construction  thereof,  such  chan«re  shall  be  sub- 
ject to  the  approval  of  the  Secretary  of  War;  and  no  such  change  shall  be  made  until 
so  approved. 

Sec.  3.  That  all  railroad  companies  desiring  the  use  of  the  bridge  constructed  under 
this  act  shall  have  and  be  entitled  to  e([ual  rights  and  privileges  relative  to  the  pas- 
sage of  railway  trains,  cars,  and  locomotives  over  the  same,  and  over  the  approaches 
thereto,  upon  the  payment  of  a  reasonable  compensation  lor  such  use,  to  be  fixed  by 
the  Secretary  of  War,  in  case  the  owner  or  owners  of  the  said  bridge  and  the  several 
railway  companies,  or  any  of  them  desiring  such  use,  shall  fail  to  agree  upon  the  sum 
or  sums  to  be  paid  :  and  the  Secretary  of  War  shall  prescribe  the  rules  and  conditions 
to  which  each  shall  conform  ii\  using  said  bridge,  and  all  matters  of  ditference  be- 
tween them  shall  be  decided  by  the  Secretary  of  VVar  upon  a  hearing  of  the  allega- 
tions and  proofs  of  the  parties. 

Sec.  4.  That  the  bridge  authorized  to  be  constructed  under  this  act  shall  be  a  law- 
ful structure,  and  shall  be  recognized  and  known  as  a  post-rout^,  and  the  same  is 
hereby  declared  to  be  a  post-route  upon  which  also  no  higher  charge  shall  be  made  for 
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bridge  to  the  free  navigation  of  said  river,  the  oanse  may  be  tried  before  the  circait 
court  of  the  United  States  in  whose  jurisdiction  any  portion  of  said  bridge  is  located. 

Sec.  3.  That  all  railroad  companies  desiring  the  use  of  the  bridge  constructed  un- 
der this  act  shall  have,  and  be  entitled  to,  equal  rights  and  privileges,  relative  to  the 
passage  bf  railway  trains,  cars,  and  locomotives  over  th<e  same  and  over  the  ap- 
proaches thereto,  upon  the  payment  of  a  reasonable  compe;)sation  for  such  use ;  and 
in  case  the  owner  or  owners  of  the  said  bridge  and  the  several  railroad  companies,  or 
any  of  them,  desiring  such  use  shall  fail  to  agree  upon  the  sum  or  sums  to  be  paid, 
and  upon  rules  and  conditions  to  which  each  shall  conform  in  using  said  bridge,  all 
such  matters  of  difference  between  them  shall  be  decided  by  the  Secretary  of  War, 
upon  a  hciiring  of  the  allegations  and  proof  of  the  parties. 

Sec.  4.  That  the  bridge  authorized  to  be  coilstmcted  under  this  act  shall  be  a  law- 
ful structure,  and  shall  be  reco^ized  and  known  as  a  post-route,  upon  which  also  no 
higher  charge  shall  be  made  for  the  transmission  over  the  same  of  the  mails,  troops, 
and  the  munitions  of  war  of  the  United  States,  or  for  through  railway  passengers  or 
freight  passing  over  said  bridge,  than  the  rate  per  mile  for  their  transmission  over 
the  railroads  leading  to  said  bridge ;  and  equal  privileges  in  the  use  of  said  bridge 
shall  be  granted  to  all  telegraph  companies;  una  the  United  States  shall  have  tne 
right  of  way  across  said  bridge  and  its  approaches  for  postal  telegraph  purposes. 

Sec.  5.  That  the  right  to  uter,  amend!,  or  repeal  this  act,  to  as  to  prevent  or  re- 
move all  material  and  substiyitial  obstructions  to  the  navigation  of  said  river  by 
the  construction  of  the  said  bridge,  is  hereby  expressly  reserved ;  and  any  alterations 
or  changes  that  maybe  required  by  the  Secretary  of  War  in  the  bridge  constructed 
under  this  act,  or  its  entire  removal  when  completed  shall  be  made  by  the  corpora- 
tion owning  or  controlling  the  same  at  its  own  expense ;  and  if  said  bridge  shall  not 
be  commenced  in  one  year  and  be  finished  within  three  years  from  the  passage  of  this 
act,  the  rights  and  privileges  hereby  granted  shall  be  null  and  void. 

Approved,  June  29, 1888. 


AK  ACT  to  authorize  the  oonstraction  of  a  wiugon  and  foot-paaMncer  bridge  aciOBS  the  Noxabee 

River,  at  or  near  QainsviUe.  in  the  State  of  Alabama. 

• 

Be  it  enacted  hy  the  Senate  and  House  of  BepreaenUUives  of  the  United  States  of  America 
in  Congress  assemhledf  That  the  court  of  county  commissioners  of  Sumter  County, 
Alabama,  be,  and  are  hereby,  authorized  to  construct  and  maintain,  if,  in  the  opinion 
of  the  Secretary  of  War,  the  same  be  a  public  neeessity,  a  wagon  and  foot-passenger 
bridge  across  the  Noxubee  River,  at  a  point  at  or  near  Gainsviile,  Alabama :  that 
said  bridge  shall  not  interfere  with  the  tree  navigation  of  said  river  beyond  wnkt  is 
necessary  in  order  to  carry  into  effect  the  rights  and  privileges  hereby  granted ;  and 
in  case  of  anv  litigation  arising  from  any  obstruction  or  alleged  obstruction  to  the 
navigation  of  said  river,  the  catise  may  be  tried  before  the  circuit  court  of  the  United 
States  in  and  for  any  district  in  which  any  of  said  bridge  obstruction  may  be.  Said 
bridge  shall  be  constructed  to  provide  for  the  safe  and  convenient  passage  of  wagons 
and  vehicles  of  all  kinds,  animals,  and  foot-passengers.  And  if  tolls  shaU  be  charged 
for  the  passage  of  wagons  or  other  vehicles,  or  of  animals  and  foot-passengers,  the 
rates  thereof  may  be  nxed  by  the  Secretary  of  War,  on  appeal  to  him  for  that  pur- 
pose, and  no  higher  charges  shall  be  made  than  shall  be  established  by  him. 

Sec.  2.  That  any  bridge  built  under  the  provisions  of  this  act  may,  at  the  option 
of  Sumter  County  building  the  same,  be  built  as  a  draw-bridge  or  with  nnbrokeu  and 
continuous  spans :  Provided,  That  if  the  said  bridge  shall  be  made  with  unbroken 
and  continuous  spans  it  shall  give  clear  head-room  of  not  less,  in  any  case,  than 
forty-eight  feet  above  extreme  high-water  mark  as  understood  at  the  point  of  loca- 
tion, nor  shall  the  spans  of  said  bridge  give  a  clear  width  of  water-way  of  less  than 
seventy-five  feet,  and  the  piers  of  said  bridge  shall  be  parallel  with  the  current  of 
said  river,  and  the  bridge  itself  at  right  angles  thereto :  Provided  also.  That  if  the  said 
bridge  be  built  as  a  draw-bridge,  the  draw  shall  be  built  over  the  main  channel  of 
the  river  at  a  convenient  and  the  most  accessible  point,  giving  a  clear  width  of  water- 
way of  not  less  than  seventy-five  feet,  and  that  said  draw  snail  be  opened  promptly 
upon  reasonable  signal  for  the  passage  of  boats,  and  said  county  commissioners  shall 
maintain,  ut  their  own  expense,  from  sunset  to  sunrise,  such  lights  or  other  signals  on 
said  bridge  as  the  Light-Uouse  Board  shall  prescribe. 

Sec.  3.  That  any  bridge  constructed  under  this  aot  and  according  to  its  limitations 
shall  be  a  lawful  structure  and  shall  be  known  as  a  postal-route,  and  the  same  is 
hereby  declared  to  be  a  post-route,  upon  which  also  no  higher  charge  shall  be  made 
for  the  crossing  of  mails,  troops,  and  munitions  of  war  of  the  United  States,  and  for 
freight  passing  over  said  bridge,  than  is  charged  for  the  same  services  from  the  pub- 
lic, and  equal  privileges  in  the  use  of  said  bridge  shall  be  granted  to  all  telegraph 
companies,  and  the  United  States  shall  have  the  right  of  way  for  postal  telegraph 
purposes  across  said  bridge. 
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Sec.  4.  That  the  strncttire  herein  authorized  shall  be  built  and  locate  under,  and 
Biibject  to,  such  regulatioDB  for  the  security  of  the  Davigation  of  said  river  as  the 
Secretary  of  War  shall  prescribe,  and  to  secure  that  object  the  said  company  or  cor- 
])orat«r8"8hall  submit  to  the  Secretary  of  War,  for  his  examination  and  approval,  s 
desi;^n  and  drawing  of  the  bridge  and  a  map  of  the  location,  giving  for  space  of  one- 
halt  mile  above  and  below  the  proposed  location  the  topography  of  the  bank  of  the 
river,  the  current  of  the  river  at  high  and  low  water,  the  location  of  any  other  bridgw 
or  bridcres,  together  with  such  other  infonuatiou  as  the  Secretary  of  War  may  pre- 
scribe, and  until  the  plan  and  location  of  the  said  bridge  are  approved  by  the  Secre- 
tary of  War  the  bridge  shall  not  be  built,  and  should  any  change  be  made  in  the  plan 
of  said  bridge  during  the  progress  of  construction,  such  changes  shall  be  subject 
to  the  approval  of  the  Secretary  of  War.  And  all  exi)enses  attending  such  cbaDjiics 
sbnll  be  paid  by  the  company  constructing  said  bridge ;  or,  if  the  Secretary  of  War 
sball  require  any  change  in  said  bridge  or  the  entire  removal  of  the  same  after  its 
completion,  the  same  shall  be  at  the  cost  of  the  company,  and  if  such  changes  or  re- 
moval shall  not  bo  made  when  required,  the  Secretary  of  Wsw  may  make  such  cbaDges 
or  removal,  and  cause  proceedings  to  be  instituted  in  the  name  of  the  United  Stat^* 
in  any  circuit  court  of  the  United  States  in  whose  jurisdiction  any  part  of  said  briiiixe 
is  located  to  recover  from  the  company  or  persons  owning  said  bridge  the  anioaut 
which  may  be  expended  by  the  United  States  in  such  alterations  or  removal. 

Sec.  5.  That  the  right  to  alter,  amend,  or  repeal  4hi8  act  is  hereby  expressly 
reserved. 

Sec.  6.  That  this  act  shall  be  null  and  void  if  actual  construction  of  the  bridjje 
herciu  authorized  be  not  commenced  within  one  year  and  completed  within  three 
years  from  the  date  thereof. 

Approved,  June  29,  1888. 
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AN  ACT  to  anthoriso  Dalles  City  to  coniitrnct  a  bridge  aoroaa  the  Colnmbia  Biver,  in  the  State  rf 

Oregon  and  Territory  ox  Washington. 

Be  it  enacted  h\j  the  Senate  and  House  of  Representatives  of  the  United  States  of  Ammec 
in  Congress  assembled^  That  Dalles  City,  in  the  county  of  Wasco  and  State  of  OregoD, 
be  authorized  and  permitted  to  build  a  wagon  and  foot  bridge  across  the  Columbia 
Kiver  at  such  point  as  it  may  select  within  a  distance  of  five  miles  above  said  city. 
Such  bridge  may  also,  at  the  option  of  said  city,  be  so  constructed  as  to  be  available 
as  a  railroad  bridge. 

Sec.  2.  That  such  bridge  built  under  the  provisions  of  this  act  may,  at  the  option 
of  Haid  Dalles  City,  be  built  as  a  draw-bridge  or  with  unbroken  and  continuous  spaus: 
Providcdj  That  if  such  bridge  shall  be  made  with  unbroken  and  continuous  spaus,  ibe 
main  span  shall  be  of  such  width,  and  the  lowest  part  of  the  superstructure  shall  be 
of  such  height  above  extreme  high-water  mark,  as  the  Secretary  of  War  may  pre- 
scribe ;  aud  if  such  bridge  built  under  this  act  shall  be  constructed  as  a  draw-bridge, 
the  same  shall  be  constructed  with  an  opening  of  such  width,  character,  and  constrnc- 
tion  as  the  Secretary  of  War  shall  prescribe:  Provided,  also.  That  said  draws  shall  \^ 
o]»ened  promptly  upon  reasonable  signal  for  the  passage  of  boats,  and  in  no  case  shall 
uu necessary  delay  occur:  Provided,  also,  That  said  bridge,  at  the  option  of  the  said 
Dalles  City,  by  which  it  may  be  built,  may  be  used  for  the  passage  of  wagons  or  ve- 
hicles of  ail  kinds,  for  the  transit  of  animals,  and  for  foot  passengers,  for  such  reaeon- 
al>le  rate  of  toll  as  may  be  provided  from  time  to  time  by  the  common  council  of  said 
(;ity,  and  approved  by  the  Secretary  of  War,  or  the  same  shall,  at  the  option  of  said 
Dalles  City,  bo  a  free  bridge. 

Sec.  3.  That  the  bridge  authorized  to  be  constructed  under  this  act  shall  he  a  law- 
ful structure,  and  shall  be  recognized  and  known  as  a  post-route,  and  it  shall  enjoy 
the  rights  and  privileges  of  other  post-roads  in  the  United  States;  and  the  United 
States  shall  have  the  right  of  way  for  a  postal  telegraph  acfross  said  bridge.  iSaid 
bridge  shall  bo  built  and  located  under  and  subject  to  such  regulations  for  the  8e<'a- 
ri  ty  of  navigation  of  navigable  rivers  as  the  Secretary  of  War  shall  prescribe ;  and  to 
secure  that  object  the  said  Dalles  City  shall  submit  to  the  Secretary  of  War,  for  his 
examination  aud  approval,  a  design  and  drawing  of  such  bridge,  and  a  map  of  th** 
location,  giving,  for  the  space  of  one  mile  above  and  one  mile  below  the  proposed 
location,  the  topography  of  the  banks  of  the  river,  and  the  shore-line  at  high  and  low 
water,  channel  of  the  stream,  and  shall  furnish  such  other  information  as  may  be  re- 
fjuircd  for  a  full  and  satisfactory  understanding  of  the  subject;  and  until  the  said 
])Ians  and  location  of  the  bridge  are  approved  by  the  Secretary  of  War  the  bridp' 
shall  not  be  built ;  and  should  any  chaut^e  be  made  in  the  plan  of  such  bridge  duriBg 
the  ])rogre8s  of  construction  thereof,  such  change  shall  be  subject  to  the  approval  of 
the  Secretary  of  War. 

Sec.  4.  That  such  alterations  or  changes  as  maybe  required  by  the  Secretary  of 
War  or  Congresam  U\e  XiivA.w?',  co\\^\?cwt\»d  wnder  the  provisions  of  this  act,  shall  be 
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made  by  the  said  Dalles  City,  at  its  owd  expense ;  and  in  the  event  of  litigation 
growing  ont  of  the  provisions  of  this  act,  the  same  shall  be  had  in  the  circuit  court  of 
the  United  States  within  whose  jurisdiction  any  part  of  said  bridge  may  be  located; 
and  at  any  time  after  the  completion  of  such  bridge  the  said  Dalies  City  may,  at  its 
opinion,  surrender  and  transfer  to  the  county  of  Wasco,  in  the  State  of  Oregon,  the 
said  bridge,  and  the  entire  control  and  management  thereof,  in  which  event  and  in 
case  of  the  acceptance  thereof  by  said  county  of  Wasco,  they  shall  thenceforth  be  sub- 
ject to  all  the  obligations  and  conditions  imposed  on  Dalles  City  by  the  provisions  of 
this  act.'  And  it  is  hereby  expressly  provided  that  Congress  reserves  the  right  at 
any  time  to  alter,  amend,  or  repeal  this  act.  • 

Approved,  July  9,  1888. 


AN  ACT  to  aathorize  the  oongtmotion  of  a  bridge  over  the  CamberUnd  River,  between  Bnmside, 
Kentucky,  and  Carthage,  in  Tennetwee,  or  the  south  fork  of  said  river,  between  Bamaide  and  Tate- 
ville,  Kentucky. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United  States  of  America 
in  Congress  assemhledj  That  the  Ciiicinuati  dnd  Birmingham  Railroad  Company,  a 
corporation  existing  under  the  laws  of  the  State  of  Tennessee,  be,  and  is  hereby,*  au- 
thorized to  construct,  operate,  and  maintain  a  bridge  over  tue  Cumberland  River, 
between  Burnside,  Kentucky,  and  Carthage,  Teuuessee,  or  the  south  fork  of  said  river, 
between  Burnside  and  Tateville,  in  Kentucky.  Said  bridge  shall  bo  constructed  to 
provide  for  the  passage  of  railway  trains,  and,  at  the  option  of  the  persons  by  whom 
it  may  be  built,  may  be  used  for  the  passage  of  wagons  and  vehicles  of  all  kinds,  for 
the  transit  of  animals,  and  for  foot  passengers,  for  such  reasonable  rates  of  toll  as 
may  be  approved  from  time  to  time  by  the  Secretary  of  War;  and  in  case  of  any  liti- 
gation concerning  any  alleged  obstruction  to  the  free  navigation  of  said  river  on 
account  of  said  bridge,  the  cause  may  be  tried  before  the  circuit  ^court  of  the  United 
States  in  whose  jurisdiction  any  portion  of  said  obstruction  or  bndge  is  located. 

Sec.  2.  That  any  bridge  constructed  under  this  act  and  according  to  its  limitations 
shall  be  a  lawful  structure,  and  shall  be  recognized  and  known  as  a  post-route,  upon 
which  also  no  higher  charge  shall  be  made  for  the  transmissiou  over  the  same  of  the 
mails,  the  troops,  and  the  munitions  of  war  of  the  United  States  than  the  rate  per 
mile  paid  for  their  transportation  over  the  railroads  or  public  highways  leading  to 
said  bridge;  and  the  United  States  shall  have  the  right  of  way  for  postal- telegraph 
and  telephone  purposes  across  said  bridge. 

Skc.  3.  That  said  bridge  shall  be  made  under  such  specifications  and  plans  as  to 
the  spans,  draw-bridge,  and  so  forth,  as  may  be  approved  by  the  Secretary  of  War. 

Sec.  4.  That  all  railroad  companies  desiring  the  use  of  said  bridge  shall  have  and 
be  entitled  to  equal  rights  and  privileges  relative  t*o  the  passage  of  railway  trains  over 
the  same,  and  over  the  approaches  thereto,  upon  payment  of  a  reasonable  compensa- 
tion for  buch  use ;  and  in  case  the  owner  or  owners  of  said  bridge  and  the  several  rail- 
road companies  or  any  of  them  desiring  such  use,  shall  fail  to  agree  upon  the  sum  or 
sums  to  be  paid,  and  upon  rules  and  conditions  to  which  each  shall  conform  in  using 
said  bridge,  all  matters  at  issue  between  them  shall  be  decided  by  the  Secretary  of 
War  npon  a  hearing  of  the  allegations  and  proofs  of  the  parties. 

Sec.  5.  That  any  bridge  authorized  to  be  constructed  under  this  act  shall  be  built 
and  located  under  and  subject  to  such  regulations  for  the  security  of  navigation  of 
said  river  as  the  Secretary  of  War  shall  prescribe;  and  to  secuie  that  object  the  said 
company  or  corporation  shall  submit  to  the  Secretary  of  War,  for  his  examination 
and  approval,  a  design  and  drawings  of  the  bridge,  and  a  map  of  the  location,  giving, 
/or  the  space  of  one  mile  above  and  one  mile  below  the  proposed  location,  the  topog- 
raphy of  the  banks  of  the  river,  the  shore-lines  at  high  and  low  water,  the  direction 
and  strength  of  the  currents  at  all  stages,  and  the  soundings,  accurately  showing  the 
bed  of  the  stream,  the  location  of  any  other  bridge  or  bridges,  and  shall  furnish  such 
other  information  as  may  becequired  for  a  full  and  satisfactory  understanding  of  the 
subject;  and  until  the  said  plan  and  location  of  the  bridge  are  approved  by  the  Sec- 
retary of  War  the  bridge  shall  not  be  built;  and  should  any  change  l»e  made  in  the 
plan  of  said  bridge  during  the  progress  of  construction,  such  change  shall  be  subject 
to  the  approval  of  the  Secretary  of  War;  and  if  said  bridge  is  not  commenced  within 
two  years  and  completed  within  four  years  from  the  passage  of  this  act,  the  rights 
and  privileges  hereby  granted  shall  be  null  and  void. 

Sec.  6.  That  the  riglit  to  alter,  amend,  or  repeal  this  act  is  herebj'  expressly  re- 
served, and  the  right  to  require  any  changes  in  said  structure  or  its  entire  removal, 
at  the  expense  of  the  owners  thereof,  whenever  the  Secretary  of  War  shall  decide 
that  the  public  interest  requires  it,  is  also  expressly  reserved. 

Approved,  July  9, 1888. 
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AN  ACT  aathorizing  the  eoDStmction  of  railroad  bridges  across  the  Snake  River  and  across  theClDtr 

NV^ter  Riv^er,  by  the  Ore^oo  Kailway  and  NaTigatioD  Coiupauy. 

Be  it  enacted  by  the  Senate  and  Home  of  Representatives  of  the  United  States  of  Amer- 
ica in  Congrena  'assembled^  That  the  assent  of  Congress  is  hereby  given  to  the  Oiv<job 
Railway  and  Navigation  Company,  a  corporation  incorporated  and  organized  iiuder 
the  laws  of  the  State  of  Oregon,  aad  to  it>s  successors  and  assigns,  to  coDstruct  and 
maintain  a  bridge,  and  approaches  thereto,  across  the  Suake  River,  in  the  Territory 
of  Washington,  near  Texas  Ftrry  on  said  river;  and  also  a  bridge,  and  approaches 
thereto,  across  the  Clear  Water  River,  in  the  Territory  of  Idaho,  between  its  month 
and  the  boundary-line  of  the  Nez  Perci^  Indian  Reservation.  Said  bridges  8hall  be  so 
constructed  as  to  provide  for  the  passage  of  railway  trains,  and,  at  the  option  of  the 
said  corporations,  may  be  used  for  the  passage  of  wagons  and  vehicleaof  all  kindtf.  fur 
the  transit  of  animals,  and  for  foot-passengers,  for  reasonable  rates  of  tolls  to  be  fixed 
by  said  company. 

Sec.  2.  That  any  bridge  built  under  this  act  shall  be  constructed  as  a  pivot  draw- 
bridge, with  a  draw  over  the  main  channel  at  an  accessible  and  the  beet  uavigaliJe 
point,  and  with  spans  giving  a  clear  water-way,  measured  at  the  lowest  st^ge  of  watt-r 
known  at  the  locality,  of  such  width  and  height  as  the  Secretary  of  War  may,  upoQ 
examination,  prescribe;  and  the  lowest  part  of  the  superstructure  of  the  bridge  shall 
be  of  such  elevation  above  the  plane  of  the  highest  flood  known  at  the  locality  as  the 
Secretary  of  War  may  deem  advisable,  and  provision  shall  also  be  made  in  the  loca- 
tion and  construction  of  abutments  and  approaches  to  allow  tho  free  passage  of  lioinl 
water ;  and  the  piers  of  said  bridges  shall  be  parallel  to  and  the  bridges  sliall  be  at 
right  angles  to  the  current  of  the  river :  Provided,  That  the  draw  shall  be  opened 
promptly  upon  reasonable  signal  for  the  passage  of  boats  and  other  watei^craft,  ex- 
cept when  trains  are  passing  over  the  draw;  but  in  no  case  shall  unnecessary  delay 
occur  in  opening  the  draw  during  or  after  the  passage  of  trains  ;  and  said  corjionitioQ 
shall  maintain,  at  its  own  expense^  from  sunset  to  sunrise,  such  lights  and  other  sig- 
nals on  said  bridges  as  the  Light-House  Board  shall  prescribe;  and  said  corporatioD 
shall  provide,  at  its  own  expense,  such  sheer-booms,  guide-piers,  and  other  devices  as 
may  be  necessary  to  facilitate  the  safe  passage  of  boats  or  other  water-craft  throo<;b 
the  spans  of  said  bridges.    The  said  bridges  shall  be  located  and  built  under  and  sub- 
ject to  such  regulations  for  the  security  of  the  uavigation  of  said  rivers  as  the  Secre- 
tary of  War  shall  prescribe;  and  to  secure  that  object  the  said  company  shall  subuiit 
to  the  Secretary  of  War,  for  his  examination  and  approval,  a  design  and  drawings  of 
each  of  said  bridges  and  a  map  of  the  location,  giving,  for  the  space  of  one  mile  be- 
low and  one  mile  above  the  proposed  location,  the  topography  of  the  banks  of  ibe 
river,  the  shore-lines  at  high  and  low  water,  the  direction  and  strength  of  thecnrreDt 
at  all  stages,  and  the  soundings,  accurately  showing  the  bed  and  chaunel  of  the 
stream,  and  shall  furnish  such  other  information  as  shall  be  required  for  a  ftdl  aihI 
satisfactory  understanding  of  the  subject ;  and  until  the  said  location  and  p1an5§  uf 
the  bridges  hereby  authorized  to  be  constructed  are  approved  by  the  Secretary  of 
.War,  the  said  bridges  shall  not  be  built;  and  should  any  change  be  made  in  the  plan 
of  either  of  such  bridges  during  the  progress  of  construction  thereof,  such  chao^ 
shall  be  subject  to  the  approval  of  the  Secretary  of  War;  and  in  case  of  any  litigation 
arising  from  the  obstruction  or  alleged  obstruction  caused  by  said  bridges,  or  either 
of  them,  to  the  free  navigation  of  said  river,  the  cause  may  be  tried  befcre  the  circuit 
court  of  th(^  Unitiwl  States  in  whose  jurisdiction  any  portion  of  the  bridge  is  located. 

Skc.  3.  That  the  bridges  authorized  to  be  constructed  under  this  act  shall  be  lawful 
structures,  and  shall  be  recognized  and  known  as  a  post-route,  npou  which  also  do 
higher  charge  shall  be  made  for  the  transmission  over  the  same  of  the  mails,  troops, 
and  the  munitions  of  war  of  the  United  States,  or  for  through  railway  passengers  or 
freight  passing  over  said  bridges,  than  the  rate  per  mile  for  their  transmission  over 
the  railroads  leading  to  said  bridges;  and  equal  privileges  in  the  use  of  said  bridzes 
shall  be  granted  to  all  telegraph  companies;  and  the  United  States  shall  have  tbe 
right  of  way  across  said  bridges  and  tueir  approaches  for  postal-telegraph  service. 

Sec.  4.  That  all  railroad  companies  desiring  the  use  o(  said  bridge  shall  have  aiid 
be  entitled  to  equal  rights  and  privileges  relative  to  the  passage  of  railway  trains  or 
cars  ovtT  the  same,  and  over  the  approaches  thereto,  upon  payment  of  a  reasouahle 
conipfMJsation  for  such  use;  and  in  case  the  owner  Or  owners  of  said  bridge  and  the 
8ev<?ral  railroad  companies,  or  any  of  them,  desiring  such  use,  shall  fail  to  agree  upon 
the  Hiiiu  or  sums  to  be  ])aid,  and  upon  rules  and  conditions  to  which  each  shall  con- 
form in  jisiiig  .said  bridge,  all  matters  at  issue  between  them  shall  bo  decided  by  the 
Secretary  of  War  upon  a  hearing  of  the  allegations  and  proofs  of  the  parties. 

►Skc.  5.  That  the  right  to  alter,  amend,  or  repeal  this  act,  so  as  to  prevent  or  remove 
all  material  and  substantial  obstructions  to  the  navigation  of  said  rivers  by  the  cou- 
struction  of  said  bridges,  is  hereby  expre^ssly  reserved  ;  and  any  alt'Crations  or  change's 
that  may  be  required  by  Congress  in  the  bridges  constructed  under  this  act  shall  be 
made  by  the  corporation  owning  or  controlling  the  same  at  its  own  expense;  and  if 
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either  of  said  bridges  shall  not  be  oomnieiiced  io  one  year  An  1  be  fiuibhed  within  three 
vears  from  the  passage  of  this  act,  the  rights  and  privileges  hereby  granted  as  to  such 
bridge  shall  be  null  and  void. 

Approved,  July  9, 1888. 

AN  ACT  making  appropriations  for  the  leeislatiTe,  executive,  and  Jndioial  exi>en8e8  of  the  Govern* 
ment  for  the  fiscal  year  ending  Jane  thirtletb,  eighteen  bondred  and  eighty-nine,  and  for  other  par* 
poses. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United  States  of  America 
in  Congress  assembledj  That  the  following  sums  be,  and  the  same  are  hereby,  appro- 
priated, out  of  any  money  in  the  Treasury  not  otherwise  appropriated,  in  full  com- 
pensation for  the  service  of  the  ftscal  year  ending  Juue  thirtieth,  eighteen  hundred 
and  eighty -nine,  for  the  objects  hereinafter  expressed,  namely : 

«  ,  •  •  •  *  •  • 

WAR  DEPARTMENT. 

.    m       ■  •  •  »  »  ^*  * 

In  tiik  Office  of  the  Chief  of  Engineers:  One  chief  clerk,  at  two  thousand 
dollars;  four  clerks  of  class  four;  two  clerks  of  class  three;  three  clerks  of  class 
two;  three  clerks  of  class  one;  one  clerk,  at  one  thousand  dollars;  one  assistant 
messenger ;  and  two  laborers;  in  all,  twenty- three  tbousand  two  hundred  and  forty 
dollars. 

And  the  services  of  skilled  draughtsmen,  civil  engineers,  and  such  other  services 
as  the  Secretary  of  War  may  deem  necessary  may  be  employed  in  the  office  of  the 
Chief  of  Eugineers  to  carry  into  effect  the  various  appropriations  for  rivers  and  har- 
bors, fortitications  and  surveys  for  military  defenses,  to  be  paid  for  from  such  appro- 
priations: Providedj  That  the  expenditures  on  this  account  for  the  fiscal  year  ending 
June  thirtieth,  eighteen  hundred  and  eighty-nine,  shall  not  exceed  sixty  thousand 
dollars ;  and  that  the  Secretary  of  War  shall  each  year,  in  the  annual  estimates,  re- 
lH>rt  to  Congress  the  number  of  persons  so  employed,  and  the  amount  paid  to  each. 
•  #  *  •  •  •  • 

PUBLIC   BUILDINGS  AND  GROUNDS. 

For  clerk  in  the  office  of  Public  Buildings  and  Grounds,  one  thousand  six  hundred 
dollars;  and  for  messenger  in  the  same  office,  eight  hundred  and  forty  dollars. 

For  the  public  cardent^r,  one  thousand  eight  hundred  dollars.         ^ 

For  overseers,  draught-smau,  foremen,  mechanics,  gardeners,  and  laborers  employed 
in  the  public  grounds,  thirty  thousand  dollars. 

For  watchman  in  Franklin  Square,  six  hundred  and  sixty  dollars. 

For  watchman  in  Lafayette  Square,  six  hundred  and  sixty  dollars. 

For  two  day-watclimeu  in  Smithsonian  Grounds,  at  six  hundred  and  sixty  dollars 
each,  one  thousand  three  hundred  and  twenty  dollars. 

For  two  night-watclimuu  in  Siuithsouian  Grounds,  at  seven  hundred  and  twenty 
dollars  each,  one  thousand  four  hundred  and  forty  dollars. 

For  one  watchman  for  Judiciary  Square,  and  one  for  Lincoln  Square  and  ac^acent 
reservations,  at  six  hundred  and  sixty  dollars  each ;  one  thousand  three  hundred  and 
twenty  dollars. 

For  one  watchman  for  Iowa  Circle;  one  watchman  for  Thomas  Circle  and  neigh- 
boring reservations;  one  for  Rawlins  Square  and  Washington  Circle ;  one  for  Dupont 
Circle  and  neighboring  reservations;  one  for  McPherson  and  Farragut  Squares;  one 
for  Stanton  Square  and  neighboring  reservations;  two  for  Henry  Square,  Seaton 
Square,  and  reservations  east  to  Botanic  Garden  ;  one  for  Mount  Vernon  Square  and 
adjacent  reservations;  one  for  greenhouse  at  the  nursery;  one  for  grounds  south  of 
Executive  Mansion;  eleven  in  all,  at  six  hundred  and  sixty  dollars  each,  seven  thou- 
sand two  hundred  and  sixty  dollars. 

For  one  night-watchman^  for  Henry  Square,  Seaton  Square,  and  reservations  east 
to  Botanic  Garden,  at  seven  hundred  and  twenty  dollars. 

For  contingent  and  incidental  expenses,  five  hundred  dollars. 

Approved,  July  11, 1888. 


AN  ACT  to  authorize  the  Sooth  western  Arkausax  and  Indiao  Territory  Railroad  Company  to  build 

a  bridge  across  the  Oaachita  Riyer,  in  Arkausaa. 

Be  it  enacted  hy  the  Senate  and  Houne  of  Represtnt^itives  of  the  United  States  of  America 
in  Congress  assembled^  That  the  Southwestern  Arkansas  and  Indian  Territory  Railroad 
Company,  a  corporation  created  aud  existing  under  the  laws  of  Arkansas,  be,  and  is 


2862   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  D.  S.  ARMY. 

hereby,  authorized  to  erect  and  inaintain  abridge  across  the  Ouachita  River,  in  (owq- 
Hhip  ten  south,  range  seventeen  west,  or  at  8ucb  point  near  said  township  asha.sbet;a 
wK'cted  by  said  railroad  company  for  crossing  said  river  with  their  railroad  lifn*,  tbf 
said  bridge  to  he  of  such  height  as  not  to  interfere  with  the  navigation  of  said  river. 
Provided^  That  any  bridge  constructed  under  this  act  and  according  to  its  liiiiitations 
shall  be  a  hiwful  structure,  and  shall  be  known  and  recognized  as  a  i>ost-ronti^^,  ami 
the  same  is  hereby  declared  to  be  apost-n)ute,  upon  which  al^io  no  higher  charge  shall 
be  made  for  the  transmission  over  the  same  of  the  mails,  the  trfnipa  and  the  miinitidns 
of  war  of  the  United  States,  or  for  through  passengers  or  freight  passing  over  said 
bridge,  than  tlie  rate  per  mile  paid  for  their  transportation  over  the  railroads  le^wiiog 
to  the  said  bridge ;  and  equal  privileges  in  the  use  of  said  bridge  shall  be  gram«Mi  to 
all  t^^legraph  companies ;  and  the  United  St^ites  shall  have  the  right  of  way  forposUl 
telegraph  and  telephone  lines  acro^;8  said  'bri<lge. 

Skc.  2.  That  the  plan  and  location  of  said  bridge,  with  a  detaile<1  map  of  <he  river 
at  the  proposed  site  of  the  brid^je  and  near  thereto,  exhihitiug  the  depths  ami  cor- 
rents,  sliall  be  submitted  to  the  Secretary  of  War  for  his  approval,  and  until  lie  ap- 
]>r(>ve  the  plan  and  location  of  said  bridge  it  shall  not  be  built ;  but  upon  the  approval 
of  said  plan  by  the  Secretary  of  War  the  said  company  or  corporation  may  i>r(M:eeil  to 
the  erection  of  said  briclge  in  conformity  with  said  appro vcxl  plan,  and  should  any 
change  be  made  in  the  plan  of  said  bridge  during  the  progress  of  the  work  tbere<»n, 
such  change  shall  be  subject  likewise  to  the  approval  of  the  Secretary-  of  War. 

Skc.  3.  'J'hat  Congi-ess  reserves  the  right  to  alter,  amend,  or  repeal  this  act  at  any 
time;  and  that  if  at  any  time  navigation  of  the  said  river  shall  in  the  opinion  of  tho 
Secretary  of  War  be  iu  any  manner  obstructed  or  impaired  by  the  said  bri(l<^e.  the 
Secretary  of  War  shall  have  authority,  and  it  shall  be  his  dnly,  to  require  the  sanl 
railroaii  company  to  alter  and  change  the  said  bridge,  at  it«  own  expense,  in  *^uch 
manner  as  may  be  proper  to  secure  free  and  complete  navigation  without  inipidiinent; 
and  if  upon  reasonable  notice  to  said  railroad  company  to  make  such  changt^  or  iw- 
provemeiits  the  said  C(unpany  fails  to  do  s<^,  the  Secretary  of  War  shall  have  antlioritj 
to  make  the  same  at  the  expense  of  said  company,  or  to  remove  said  bridge,  and  all 
the  rights  conferred  by  this  act  shall  be  forfeited;  and  Congress  shall  have  jjowerto 
do  any  and  all  things  necessary  to  secure  the  free  navigation  of  the  Siiid  river. 

Sicc.  4.  That  the  britlge  hereby  authorized  to  be  constructed  may  be  used  by  anj 
other  railroad  company  dt'siring  to  cross  the  Ouachita  River  at  the4>oint  where  said 
bri(l<ie  is  built.  The  ainonnt  of  compensation- to  be  paid  the  corporation  C(nitn>llinu 
said  bridge  shall  be  lixed  by  the  parties;  and  in  the  event  of  their  being  unable  to 
a^ree  on  the  amount,  the  Secretary  of  War  shall  establish  such  rate  of  compensaiioD. 
The  light  of  Congress  to  repeal,  alter,  or  amend  the  provisions  of  this  act  is  heiebr 
exjU'CHsly  reserved. 

Skc.  5.  That  unless  the  construction  of  this  bridge  be  commenced  within  one  and 
coinplrted  within  three  years  after  the  passage  of  this  act,  all  privileges  conferrwl 
hereby  shall  become  null  and  void. 

Approved,  July  16,  1868. 


AX  ACT  to  aiithorizo  the  C  Inmhia  River  Bridge  Company  to  constnict  and  maintahi  a  bridge  wr^ 
tlic  Coluiuliia  Jiiver  between  the  State  of  Oroj;>tn  and  the  Territory  of  Washington,  and  to  eaUUisk 
it  a»  a  poMt  ro.id.  ^ 

Hit  it  inncted  hif  the  Senate  and  House  of  Representatives  of  the  United  States  of  Amvrici 
in  Con gn'^<H  asHt'm hied,  That  it  shall  be  lawful  for  the  Columbia  River  Bridge  Company, 
a  corporation  created  and  existing  under  and  by  virtue  of  the  laws  of  the  State  ot" 
Oregon,  or  its  assigns,  to  erect,  construct,  and  maintain  a  bridge  over  the  Columbia 
Kiver  from  La  Camas  in  the  Territory  of  Washington  to  a  point  on  the  westerly  shore 
of  the  Sandy  River  in  the  State  of  Oregon.  Said  bridge  shall  be  constructed  to  pn»- 
vide  for  the  passage  of  the  railway  trains,  and  at  the  option  of  the  corporation,  or  its 
assigns,  by  which  it  may  be  built,  may  be  used  for  the  passage  of  wagons  and  vehicles 
of  all  kinds,  for  the  transit  of  animals,  foot  passengers,  and  of  all  kinds  of  cooinierct', 
travel,  or  communication. 

Skc.  t(*.  'fhat  any  bri<lge  built  under  the  act  and  subject  to  it^j  limitatiouB  shall  l>e 
a  lavvtnl  strnctnre,  and  shall  be  recognized  and  known  as  a  post-roate  njwn  wbioh 
also  no  chargt^s  shall  be  made  for  the  transmission  over  the  same  of  the  mails,  ili<» 
troops,  and  the  munitions  of  war  of  the  United  States,  or  for  passengers  or  frtji^iht 
passing  over  sai<l  bridge  than  the  rate  per  mile  paid  for  the  transportation  over  the 
railroad  or  public  highways  leading  to  said  bridge,  and  it  shall  enjoy  the  rights  aQ<i 
privileges  of  other  post-niads  iu  the  United  States.  And  equal  privileges  in  the  nse 
of  said  bridge  shall  be  grant«Ml  to  all  telegraph  companies;  and  the  United  State* 
shall  have  the  right  of  way  across  said  bridge  and  its  approaches  for  postal  telegraph 
purposes. 
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Sec.  3.  That  said  bridge  may  be  constmcted  as  a  draw-bridj^e,  with  no  opening 
over  tbe  center  of  tbe  cbanuel  of  such  width  as  the  Secretary  of  War  shall  detenuim^ 
and  which  shall  be  at  least  one  hundred  and  twenty  feet  in  the  clear:  FrovUhdj  ahOy 
That  said  draw  shall  bo  opened  promptly  upon  reasonable  signal  for  the  passage  of 
boats,  vessels,  or  other  water-craft,  and  in  no  case  shall  unnecessary  delay  occur ; 
and  said  company  or  corporation  shall  maintain,  at  its  own  expense,  from  sunset  to 
eui^ise,  such  lights  or  other  signals  on  said  bridge  as  the  Light-House  Board  shall 
prescribe,  and  such  sheer-booms  or  other  structures  as  may  be  necessary  to  sufely 
£uide  vessels,  boats,  raft-s,  or  other  water-craft  safely  through  said  draw  openings  as 
shall  be  designated  and  required  by  the  Secretary  of  War. 

Sec.  4.  That  said  bridge  shall  be  built  and  located  under  and  subject  to  such  reg- 
ulations for  the  security  of  navigation  of  said  river  as  the  Secretary  of  War  shall  pre- 
scribe, and  to  secure  that  olgect  the  said  company  or  corporation  shall  submit  to  the 
Secretary  of  War,  for  his  examination  and  approval,  a  design  and  drawings  of  the 
bridge  and  a  map  of  the  location,  giving  for  the  space  of  one  mile  above  and  one 
mile  below  the  proposed  location  the  topography  of  the  banks  of  the  river,  the  shore- 
lines at  high  and  low  water,  the  direction  and  strength  of  the  current  at  all  stages, 
and  the  sounding,  accurately  showing  the  bed  of  the  stream,  and  shall  furnish  such 
other  information  as  may  be  required  for  a  full  and  satisfactory  understanding  of  the 
subject;  aiid  until  the  said  plan  and  location  are  approved  by  the  Secretary  of  War 
the  bridge  shall  not  be  built,  and  should  any  changes  be  made  in  the  plan  of  said 
bridge  during  the  progress  of  construction,  such  change  shall  be  submitted  to  the 
approval  of  the  Secretary  of  War. 

Sec.  5.  That  all  railroad  companies,  desiring  the  use  of  said  bridge,  shall  have  and 
be  entitled  to  equal  rights  and  privileges  relative  to  the  passage  of  railway  trains, 
engines,  or  cars  over  tliesame,  and  over  the  approaches  thereto,  upon  payment  of  a 
reasonable  compensation  for  such  use,  and  in  case  the  owner,  or  owners,  of  said 
bridge,  and  the  several  railroad  companies,  or  any  one  of  them,  desiring  such  use, 
fail  to  agree  upon  th^sum,  or  sums,  to  be  paid,  and  upon  rules  and  conditions  to 
which  each  shall  conform  in  using  said  bridge,  all  matters  at  issue  between  them 
shall  be  decided  by  the  Secretary  of  War  upon  a  hearing  of  the  allegations  and  p-  oofs 
of  the  parties:  Proridedy  That  the  provisions  of  section  two,  in  regard  to  charges  for 
passengers  and  freight  across  said  bridge,  shall  not  govern  the  Secretary  of  War  in 
determining  any  question  arising  as  to  the  sum,  or  sums,  to  be  paid  to  the  owners  of 
said  bridge  by  such  railroad  companies  for  the  use  of  said  bridge. 

Sec.  6.  That  the  ri^ht  to  alter,  amend,  or  repeal  this  act,  or  to  require  any  changes 
in  such  structure,  or  its  entire  removal  at  the  expense  of  the  owners  thereof  when- 
ever the  Secretary  of  War  shall  decide  that  th^  public  interest  requires  it,  and  the 
right  to  prescribe  such  rules  and  regulation^i  in  regard  to  toll  and  otherwise,  as  may 
be  deemed  reasonable,  are  expressly  reserved. 

Sec.  7.  That  this  act  shall  be  null  and  void  if  actnal  construction  of  the  bridge 
herein  authorized  be  not  commenced  within  one  year  and  completed  within  three 
years  from  the  date  thereof. 

Approved,  July  16, 18^8. 


AN  ACT  aathoriziog  the  construction  of  a  bridge  across  the  Red  River  of  the  North. 

Beit  enacted  bif  the  Senate  and  House  of  E^preaentatives  of  the  United  States  of  America 
in  Congress  assembled j  That  the  assent  of  Congress  is  hereby  given  to  the  North  Da- 
kota and  Pacitic  liailroad  Company,  a  corporation  existing  under  the  laws  of  the  State 
of  Minnesota,  and  to  its  successors  and  assigns,  to  construct  and  maintain  a  bridge 
and  approaches  thereto,  across  the  Re<l  Rive*  of  the  North,  between  the  State  of  Min- 
nesota and  the  Territory  of  Dakota,  at  such  point  on  said  river  on  the  boundary-line 
between  Norujan  or  Polk  County,  in  the  State  of  Minnesota,  and  Traill  or  Cass  County, 
in  the  Territory  of  Dakota,  as  may  accommodate  the  lines  of  railroad  which  said  cor- 
poration may  build  to  said  point.  Said  bridge  shall  be  constructed  to  provide  for  the 
passage  of  railway  trains,  and,  at  the  option  of  the  said  corporation,  may  be  used  for 
the  passage^of  wagons  and  vehicles  of  all  kinds,  for  the  transit  of  animals,  and  for 
foot-passengers,  for  reasonable  rates  or  tolls  to  be  fixed  by  said  company ;  and  tbe 
Secretary  of  War  shall  have  the  right,  from  time  to  time,  to  revise,  prescribe,  and 
determine  such  rates  or  tolls. 

Sec.  2.  That  any  bri«lge  built  under  this  act  shall  be  constructed  as  a  pivot  draw- 
bridge, with  a  draw  over  the  main  channel  at  an  accessible  and  the  best  navigable 
point,  and  with  spans  giving  a  clear  water-way,  measured  at  the  lowest  stage  of  water 
known  at  the  locality,  of  not  less  than  eighty  feet  in  the  clear  on  each  side  of  the  cen- 
tral or  pivot  pier  of  the  draw ;  and  the  bottom  chord  of  the  bridge  shall  not  be  of 
less  elevation  than  one  foot  above  the  plane  of  the  highest  flood  known  at  the  lo- 
cality, and  provision  shall  also  be  made  in  the  location  and  construction  of  abutments 
and  approaches  to  allow  the  free  passage  of  llood  water :  and  the  *>iers  of  said  bridge 
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Bhall  be  parallel  to  aud  the  bridge  itself  at  rigbt  angles  to  the  carrent  of  said  riyer: 
Frovidedj  Tbat  the  said  draw  shall  be  opened  promptly,  npon  reasonable  signal,  for 
the  passage  of  boat«  and  other  water-craft,  except  when  trains  are  passing  over  said 
draw ;  but  In  no  case  shall  unnecessary  delay  occ'ur  in  opening  the  said  draw  duria«; 
or  after  the  passage  of  trains;  and  said  corporation  shall  maintain  at  its  own  expeuse, 
from  sunset  to  suurise,  such  lights  or  other  signals  on  said  bridge  as  the  Light-Uoux; 
Board  sliiili  prescribe;  and  said  corporation  shall  provide,  at  its  own  expense,  such 
sheer-booms,  guide  piers,  or  other  device  as  may  be  necessary  to  facilitate  the  jsafe 
passage  of  bouts  or  other  water-craft  through  the  spans  of  said  bridge.  The  liaid 
bridge  shall  bo  located  and  built  under  and  subject  to  such  regulations  for  the  security 
of  the  navigation  of  said  river  as  the  Secretary  of  War  shall  prescribe;  aud  to  secure 
that  object  the  said  company  shall  submit  to  the  Secretary  of  War,  for  his  exaniinii- 
tion  and  approval,  a  design  and  drawing  of  said  bridge,  and  a  map  of  the  locatioa, 
giviug  for  the  space  of  one  mile  below  aud  one  mile  above  the  proposed  K^catioD, 
the  topograi»hy  of  the  banks  of  the  river,  the  shore-lines  at  high  and  low  water,  the 
direciiou  aud  strength  of  the  current  at  all  stages,  and  thesoundings  accurately  show- 
ing the  bed  and  channel  of  the  stream,  and  snail  fuiuiish  such  otner  information  as 
shall  be  required  for  a  full  and  satisfactory  understanding  of  the  subject,  and  autii 
the  said  location  and  plan  of  the  bridge  hereby  anthorized  to  be  constructed  are  ai>- 
proved  by  the  Secretary  of  War,  the  said  bridge  shall  n6t  be  bailt,  and  should  any 
change  be  made  in  the  plan  of  such  bridge  during  the  progress  of  the  construction 
thereof,  such  change  shall  be  subject  to  the  approval  of  the  Secretary  of  W'ar,  and  io 
case  of  any  litigat  ion  arising  from  the  obstruction  of  or  alleged  obstruction  c^hishI 
by  said  bridge  to  t,he  free  navigation  of  said  river,  the  cause  may  be  tried  l>efore  thti 
circuit  court  of  the  United  States  in  whose  jurisdiction  any  portion  of  said  bridge  u 
located. 

Skc.  3.  That  all  railroad  com])anie8  desiring  the  use  of  the  bridge  constructed  under 
til  is  act  shall  have  aud  be  entitled  to  equal  rights  and  privileges  relative  to  the  j>as- 
sage  of  railway  trains,  cars,  and  locomotives  over  the  same,  afid  over  the  approaches 
thereto,  upon  the  payment  of  a  reasonable  compensation  for  such  use;  and  in  ca^e  the 
owner  or  owners  of  the  said  bridge  and  the  several  railroad  ci)mpanies,  or  any  otthein, 
desiring  such  use,  shall  fail  to  agree  npon  the  sum  or  sums  to  be  paid,  and  upon  niles 
and  conditions  to  which  each  shall  conform  in  using  said  bridge,  all  such  matters  of 
ditierence  between  them  shall  be  decided  by  the  Secretary  of  War,  upon  a  hearing  of 
the  allegations,  and  proof  of  the  parties. 

Skc.  4.  That  the  biidge  authorized  to  be  constructed  under  this  act  shall  be  a  law- 
ful structure,  and  shall  be  recognized  and  known  as  a  post- route,  and  the  same  is 
hereby  declared  to  be  a  post-route^  upon  which  also  no  higher  charge  shall  be  made 
for  the  transuiission  over  the  saiue  of  the  mails,  troops,  and  munitious  of  war  of  the 
lluitod  States,  or  for  through  railway  passengers  or  freight  passing  over  said  bridj^e, 
than  the  rate  per  mile  for  the  transmission  over  the  railroads  leading  to  said  bridsje; 
and  equal  privileges  in  the  use  of  said  bridge  shall  be  granted  to  all  telegraph  com- 
panies ;  and  the  tlnitcd  States  shall  have  the  right  of  way  across  said  bridge  aud  its 
approaches  for  postal  telegraph  purposes. 

Si:c.  5.  That  the  right  to  alter,  amend,  or  repeal  this  act,  so  as  to  prevent  or  reniove 
all  uiaterial  aud  substautijil  obstructions  to  the  navigation  of  said  river  by  the  cva- 
struction  of  the  said  bridge,  is  hereby  expressly  reserved,  and  any  alterations  or 
changes  that  may  be  required  by  the  Secretary  of  War  in  the  brfdge  constructwi  umit^r 
this  act,  shall  be  maiie  by  the  corporation  owning  or  controlling  the  same,  at  it^^own 
expense;  and  if  said  bridge  shall  not  be  huished  within  two  years  from  the  passage  of 
this  act,  the  rights  and  privileges  hereby  granted  shall  be  null  and  void. 

Approved,  July  16,  1888. 
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AN  ACT  to  authorize  tho  construction  of  a  bridge  across  the  Mississippi  River  at  or  near  the  city  of 

Oqiiawkii,  iu  the  State  of  Illinois,  and  to  ost^iblish  it  as  a  post-rood. 

r 

lie  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United  Stakes  of  Ameria 
in  Coiifjnsft  assembled.  That  it  shall  be  lawful  for  the  Chicago,  Oquawka  aud  Kanjaa 
City  Short  Line  Railway  Coin])any,  a  corporation  organized  under  the  laws  of  the 
State  nt'  Illinois,  or  its  successors  or  assigns,  to  construct  a  bridge  across  the  Mi-s.-*!*- 
sij)i)i  River  at  a  point  suitable  to  the  interests  of  navigation  in  the  vicinity  <>f  the 
city  of  Oquawka,  iu  the  county  of  Henderson,  State  of  Illinois  :  Providedy  Thatapnl)- 
lic  necessity  exists  for  said  bridge;  that  said  bridge  may  be  constructed  for  rail  «^  ay 
and  postal  service,  with  single  or  double  tracks  mr  railway  trathc,  and  which  nliall 
be  under  tho  conditions  aud  limitations  hereinafter  specified. 

Sk<?.  2.  That  sa'd  bridge  shall  not  interfere  with  the  free  navigation  of  said  river 
lH\Vond  what  may  be  necessary  to  carry  into  effect  the  rights  and  privileges  heiyin 
granted;  aud  in  ciise  of  any  litigation  arising  therefrom,  such  litigation  may  be  tried 
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and  determined  by  any  circuit  court  of  the  United  States  whose  jurisdiction  embraces 
either  terminus  of  said  bridge. 

Sec.  3.  That  the  bridge  hereby  authorized  to  be  coustrnctcd  must  be  constructed 
either  as  a  draw- bridge  or  of  unbroken  spans.  If  constructed  of  unbroken  spans,  then 
it  shall  have  a  clear  head-room  of  not  less  than  fifty-five  feet  above  extreme  high 
water,  as  understood  and  determined  at  the  point  of  location.  Nor  shall  any  span  of 
said  bridge  be  less  than  two  hundred  and  fifty  feet  in  length,  and  the  piers  tnereof 
shall  be  parallel  with  the  current  of  the  river.  The  main  span  or  spans  shall  be  over 
the  main  channel  or  channels  of  the  river  and  not  less  than  three  hundred  and  fifty 
feet  in  length.  In  case  said  company  shall  elect  to  construct  said  bridge  as  a  draw 
bridgt^,  the  same  shall  be  constructed  as  a  pivot  draw-bridge,  with  a  draw  over  the 
main  channel,  with  spans  not  less  than  two  hundred  feet  in  length  in  the  clear  on 
each  side  of  the  pivot-piers,  and  the  next  adjoining  span  or  spans  to  the  draw  shall 
give  a  clear  widtn  of  water-way  of  not  less  than  three  hnndred  and  fifty  feet,  and  the 
silid  bridge  shall  give  a  clear  head- room  of  not  less  than  ten  feet  at  highest  water ;  and 
the  piers  of  said  bridge  shall  bo  parallel  with  the  current  of  the  river  where  said 
bridge  may  be  erected.  And  it  is  further  provided  that  said  draw  shall  open  promptly, 
upon  proper  signal,  for  the  passage  of  boats,  except  when  trains  are  on  said  draw. 

Sec.  4.  That  any  bridge  constructed  and  properly  maintained  and  managed  under 
this  act  and  acconliugto  its  limitations  shall  be  a  lawful  structure,  and  shall  be 
known  as  a  post- road,  and  the  same  is  hereby  declared  to  be  a  post- road,  over  which 
no  higher  charge  shall  be  made  for  the  transmission  of  mails,  troops,  and  munitions 
of  war  of  the  Government  of  the  United  States,  or  for  passenger  or  freight  passage 
over  the  same  than  the  rate  per  mile  charge  for  their  transportation  over  the  railroad 
or  public  highways  leading  to  said  bridge.  And  equal  privileges  in  the  use  of  said 
bridge  shall  bo  granted  to  all  telegraph  companies.  The  United  States  shall  have 
also  the  right  of  way  over  said  bridge  for  postal-telegraph  purposes. 

Sec.  5.  That  all  railway  companies  desiring  to  use  said  bridge  shall  be  entitled  to 
equal  rights  and  privileges  in  using  the  same,  of  the  machinery  and  fixtures  thereto 
belonging,  and  also  of  the  approaches  thereto,  upon  such  terms  and  conditions  as 
shall  be  prescribed  by  the  Secretary  of  War  upon  hearing  the  allegations  and  proofs 
of  the  parties  in  interest,  in  case  the  parties  in  interest  shall  not  be  able  to  agree  upon 
such  terms  and  conditions. 

Sec.  6.  That  said  railway  company  before  entering  upon  the  construction  of  said 
bridge  shall  submit  to  the  Secretary  of  War,  for  his  examination  and  approval,  plans 
and  drawings  of  such  structure,  together  with  a  map  of  the  location  thereof,  for  one 
mile  above  and  one  mile  below  said  location,  the  topography  of  the  banks  of  the 
river,  the  shore-lines  at  high  and  low  water,  the  direction  and  strength  of  the  cur- 
rent of  said  river  at  all  stages  of  water,  showing  also  the  bed  of  the  river  and  the 
channel,  with  such  other  and  further  information  as  the  Secretary  of  War  may  re- 
quire for  a  full  and  satisfactory  understanding  of  the  subject,  which  said  drawings 
and  other  information  aforesaid  shall  be  examined  by  him,  and  if  he  shall  approve 
the  same,  he  shall  so  notify  the  said  railway  company  of  such  approval,  and  there- 
upon the  said  company  may  proceed  to  the  erection  of  said  bridge.  But,  if  the 
Secretary  of  War  decides  that  the  plans  or  location  are  such  as  to  materially  afi'ect 
the  interests  of  navigation,  the  bridge  shall  not  be  commenced  or  built.  The  Secre- 
tary of  War  may  make  such  alterations  in  such  plans  as  he  may  deem  necessary  to 
the  better  protection  of  navigation  ;  and  such  alterations  shall  be  adopted  by  said 
railway  company,  and  the  said  bridge  shall  be  constructed,  with  such  aids  to  the 
passage  of  said  bridge,  in  the  form  of  booms,  dikes,  piers,  or  other  suitable  and  proper 
structures  for  confining  the  flow  of  water  to  a  permanent  channel  for  a  distance  of 
not  less  than  one  mile  above,  and  a  sufficient  distance  below  the  bridge  site,  and  for 
the  guiding  of  rafts,  steam -boats,  and  other  water  craft  safely  through  or  under  said 
bridge,  as  the  Secretary  of  W^ar  shall  prescribe  and  order  to  be  constructed  and  main- 
tained at  the  expense  of  the  company  owning,  controlling,  or  operating  said  bridge. 

The  said  railway  company  may,  at  any  time,  make  any  alterations  deemed  advis- 
able to  be  made  in  such  bridge,  but  must  first  submit  such  proposed  alterations  to  the 
Secretary  of  War,  and  his  approval  shall  be  first  had  before  they  shall  be  authorized. 

Sbc.7.  That  the  said  bridge  and  accessory  aids  to  navigation  herein  authorized 
and  provided  for  shall  be  so  kept  and  managed  at  all  times  as  to  afibrd  proper  means 
and  ways  for  the  passage  of  vessels,  rafts,  and  other  water  craft  under  or  through  it 
both  by  day  and  night.  There  shall  be  displayed  on  said  bridge  from  sunset  to  sun- 
rise such  lights  and  signals  as  may  be  direct-ed  by  the  Secretary  of  War.  And  such 
changes  may  be  made  from  time  to  time  iu  the  structure  of  said  bridge  as  Congress 
may  direct,  at  the  expense  of  said  railway,  in  order  the  more  effectually  to  preserve 
the  free  navigation  of  said  river ;  or  the  said  structure  shall  be  altogether  removed 
if,  in  the  judgment  of  Congress,  the  public  good  may  require  such  removal,  and  with- 
out expense  or  charge  to  the  United  States. 

Skc.  8.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby  expressly  re- 
served. 
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tborized  to  constract,  operate,  and,  maintain  a  briil^e  over  the  Caney  Fork  River,  be- 
tween Rock  Island  and  Cartbage,  in  tbe  State  of  Tennessee.  •  Said  bridge  nbali  be 
constructed  to  provide  for  tbe  passage  of  railway  trains  and,  at  tbe  option  of  tbe  per- 
sons by  wbom  it  may  be  built,  may  be  used  for  tbe  passage  of  wagons  and  vebicles  of 
all  kinds,  for  tbe  transit  of  animals,  and  for  foot-passengers,  for  siicb  reasonable  rates 
of  toll  as  may  be  approved  from  time  to  time  by  tbe  Secretary  of  War ;  and  in  case  of 
any  litigation  concerning  any  alleged  obstruction  to  tbe  free  navigation  of  ^id  river 
on  account  of  said  bridge,  tbe  cause  may  be  tried  before  tbe  circuit  court  of  the  United 
States  in ^wbose  jurisdiction  any  portion  of  said  obstruction  or  bridge  is  located. 

Sbc.  2.  Tbat  any  bridge  constructed  under  tbis  act,  and  according  to  its  limitations 
sball  be  a  lawful  structure,  and  sball  be  recognized  and  known  as  a  post-route,  upon 
which  also  no  higher  charge  sball  be  made  for  the  transmission  over  the  same  of  the 
mails,  the  troops^  and  the  munitions  of  war  of  the  United  States  than  the  rale  per 
mile  paid  for  their  transportation  over  the  railroads  or  public  highways  leading  to 
84id  bridge ;  and  equal  privileges  in  tbe  use  of  said  bridge  shall  be  granted  to  all 
telegraph  companies;  and  the  United  States  shall  have  the  right  of  way  for  postal 
telegraph  and  telephone  purposes  across  said  bridge. 

Sec.  3.  That  said  bridge  shall  be  made  under  such  specifications  and  plans  as  to 
the  spans,  draw-bridge,  and  so  forth  as  may  be  approved  by  the  Secretary  of  War. 

Sec.  4.  That  all  railroad  companies  desiring  the  use  of  said  bridge  shall  have  and 
be  entitled  to  equal  rights  and  privileges  relative  to  the  passage  of  railway  trains 
over  the  same,  and  over  the  approaches  thereto,  upon  payment  of  a  reasonable  com- 
pensation for  such  use ;  and  in  case  the  owner  or  owners  of  said  bridge  and  the  sev- 
eral railroad  companies,  or  any  of  them  desiring  such  use,  shall  fail  to  agree  upon  the 
sum  or  sums  to  be  paid,  and  upon  rules  and  conditions  to  which  each  sball  conform  in 
using  said  bridge,  all  matters  at  issue  between  them  shall  be  decided  by  the  Secre- 
tary of  War  upon  a  hearing  of  the  allegations  and  proofe  of  the  parties. 

Sec.  5.  That  any  bridge  authorized  to  be  constructed  under  tuis  act  sball  be  built 
and  located  under  and  subject  to  such  regulations  for  the  security  of  navigation  of 
said  river  as  tbe  Secretary  of  War  shall  prescribe ;  and  to  secure  that  object  the  said 
company  or  corporation  shall  submit  to  the  Secretary  of  War,  for  his  examination 
and  approval,  a  design  and  drawings  of  tbe  bridge,  and  a  map  of  the  location,  giving,  for 
tbe  space  of  one  mile  above  and  one  mile  beloW  the  proposed  location,  tbe  topography 
of  the  banks  of  the  river,  tbe  shore-lines  at  high  and  low  water,  the  direction  and 
strength  of  the  currents  M  all  stages,  and  the  soundings,  accurately  showing  the  bed 
of  tbe  stream,  tbe  location  of  any  other  bridge  or  bridges,  and  shall  furnish  such 
other  information  as  may  be  required  for  a  full  and  satisfactory  understanding  of  tbe 
sabject ;  and  until  tbe  said  plan  and  location  of  the  bridge  are  approved  by  the  Sec- 
retary of  War  tbe  bridge  sball  not  be  built ;  and  should  any  change  be  made  in  tbe 
plan  of  said  bridge  during  theproj^ress  of  construction,  such  change  sball  be  subject 
to  the  approval  of  the  Secretary  ot  War ;  and  if  said  bridge  is  not  commenced  within 
two  years,  and  completed  within  four  years  from  the  passage  of  this  act,  the  rights 
and  privileges  hereby  granted  shall  be  null  and  void. 

Sec.  6.  That  the  ri^t  to  alter,  amend,  or  repeal  tbis  act  is  hereby  expressly  re- 
served, and  the  right  to  require  any  changes  in  said  structure  or  its  entire  removal, 
at  the  expend  of  the  owners  thereof,  whenever  the  Secretary  of  War  shall  decide 
tbat  tbe  public  interest  requires  it,  is  also  expressly  reserved. 

Approved,  July  16, 1888. 


AH  ACT  to  aothorise  the  oonstmotion  of  a  railroad,  waeon,  and  foot-passenger  bridge  aoroaa  the 

Miaeiaeippi  Birer  at  or  near  Clinton,  Iowa. 

Be  it  enacted  by  the  Senate  and  House  of  Bepreseniatives  of  the  United  States  of  America 
in  Congress  assembled,  Tbat  tbe  Clinton  and  Illinois  Bridge  Company,  a  corporation 
organized  and  existing  under  tbe  laws  of  the  State  of  Iowa,  its  successors  and  assigns, 
be,  and  they  are  hereby,  authorized  to  construct  and  maintain,  if  in  the  opinion  of 
the  Secretary  of  War  the  same  be  a  public  necessity,  a  railroad,  wagon,  and  foot- 
passenger  bridge  across  tbe  Mississippi  River,  at  a  place  suitable  to  the  interests  of 
navigation,  at  a  point  at  or  near  the  city  of  Clinton,  Iowa,  and  to  lay  on  or  over  said 
bridge  a  track  or  tracks  for  tbe  more  perfect  connection  of  any  railroad  or  railroads 
tbat  are  or  sball  be  constructed  to  said  river,  on  either  or  both  sides  thereof,  at  or 
opposite  said  point,  under  the  limitations  and  conditions  hereinafter  provided  ;  that 
said  bridge  shall  not  interfere  with  the  free  navigation  of  said  river,  and  in  case  of  any 
litigation  arising  from  any  obstruction  or  alleged  obstruction  to  the  free  navigation 
of  said  river,  tbe  cause  may  be  tried  before  the  circuit  court  of  the  United  States  in 
and  for  any  district  in  whose  jurisdiction  any  portion  of  said  bridge  or  obstruction 
may  be.  Said  bridge  sball  be  constrncted  to  provide  for  the  passage  of  railroad  trains, 
and  for  tbe  safe  and  convenient  passage  of  wagons  and  vehicles  of  all  kinds,  animals. 
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Uuitod  StaUis.  and  for  passengeni  or  freight  passing  over  said  biids 
per  niilo  paid  for  their  transportation  over  the  railroads  and  pnblio  u  ^_ 
to  euid  bridge;  and  equal  privileges  in  the  nseof  said  bridge  ahttl)  tm  £..._ 
tolegraph  cuiDpanies;  and  the  United  States  shall  have  tbu  right  of  way  I 
telegrajih  purposes  across  said  bridge. 

Sec.  4.  That  all  railway  companies  dedring  to  use  said  bridge  aball  have  a 
entitled  to  eijual  rights  and  privileges  in  the  passage  of  tbu  saitii?.  liuiI  iti  ihr  1 
the  miichin(!ry  andfiitures  thereof^  and  of  all  the  apprnn''      'V   -  *  '   .       ' 
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design  and  drawing  of  the  bridge  and  a  map  of  tbe  1<>' 
one  mite  above  and  one  mile  bnlnw  the  proposed  locatii'i. 
of  the  river,  the  ehoro-liQc  at  liish  and  low  water,  tbe  din 
rent  at  nil  dtageg,  and  the  sonndinga,  ncouratoly  showiti.: 
cation  of  itny  bridgn  <it  bridges,  and  shall  fliruish  bqi'Ii 
requir»l  for  a  full  and  satiaractoiy  nnderatanding  of  1  h 
plan  and  local  loo  of  the  bridge  are  decided  by  the  Son ' 
not  inateriully  at!ec1  the  iutciresl«  of  navigation,  ihc  bu 
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or  liuiU ;  and  should  any  change  be  made  in  the  plan  of  said  bridge  during  the  prog- 
ress of  construction,  such  change  shall  be  subject  to  the  approval  of  the  Secretary  of 
War;  and  the  said  bridge  shall  be  constructed  with  such  aids  to  the  passage  of  said 
bridge,  in  the  form  of  booms,  dikes,  piers,  or  other  suitable  and  proper  structures  for 
confining  the  flow  of  water  to  a  permanent  and  easily  navigated  channel,  for  a  dis- 
tance of  not  less  than  one  mile  above  the  bridge  location,  and  for  the  guiding  of  rafts, 
steam-boats,  and  other  water-craft  safely  through  the  draw  and  raft  spans,  as  the 
Secretary  of  War  shall  prescribe  and  order  to  be  constructed  and  maintained  at  the 
expense  of  the  company  owning  said  bridge :  and  the  said  structure  shall  be  at  all 
times  so  kept  and  managed  as  to  offer  reasonable  and  proper  means  for  the  passage  of 
vessels  through  or  under  said  structure ;  and  for  safety  of  vessels  passing  at  night 
there  shall  be  displayed  on  said  bridge,  fjrom  the  hours  of  sunset  to  sunrise,  such  lights 
as  may  be  prescribed  by  the  Light-House  Board ;  and  the  said  structure  shall  be 
changed  at  the  cost  and  expense  of  the' owners  thereof,  from  time  to  time,  or  entirely 
removed,  as  the  Secretary  of  War  may  direct,  so  as  to  preserve  the  free  and  conven- 
ient navigation  of  said  river;  and  the  authority  to  erect  and  continue  said  bridge 
shall  be  subject  to  revocation  and  modification  by  law,  when  the  public  good,  in  the 
Judgment  of  the  Secretary  of  War,  so  requires,  without  any  expense  or  charge  to  the 
United  States. 

Sec.  6.  That  if  actual  construction  of  the  bridge  herein  authorized  shall  not  be  com- 
menced within  one  year  from  the  passage  of  this  act,  and  be  completed  in  three  years 
from  the  same  date,  the  rights  and  privileges  hereby  granted  shall  cease  and  be  deter- 
mined. 

Sec.  7.  That  the  right  to  alter,  amend,  or  repeal  this  act  i»  hereby  expressly  re- 
serve. 

Approved,  July  16,  1888. 


AN  ACT  to  aathorixe  the  conBtmotion  of  a  railroad,  wagon,  and  foot^paBBcnger  bridge  across  the 

Mississippi  River  at  or  near  Muscatine,  Iowa. 

Be  it  enacted  by  the  Senate  and  House  of  Bepreaentativte  of  the  United  States  of  America 
in  Congress  assembledy  That  the  Muscatine  Bridge  Company,  its  successors  and  assigns, 
be,  and  they  are  hereby,  authorized  to  construct  and  maintain  a  railroad,  wagon,  and 
foot-passenger  bridge  across  the  Mississippi  River  at  a  place  suitable  to  the  interests 
of  navigation,  at  a  point  at  or  near  the  city  of  Muscatine,  Iowa,  and  to  lay  on  or  over 
said  bridge  a  track  or  tracks  for  the  more  perfect  connection  of  any  railroad  or  rail- 
roads that  are  or  shall  be  constructed  to  said  river,  on  either  or  both  sides  thereof,  at 
or  opposite  said  point,  under  the  limitations  and  conditions  hereinafter  provided ; 
that  said  bridge  shall  not  interfere  with  the  free  navigation  of  said  river  beyond  what 
is  necessary,  and  in  case  of  any  litigation  arising  from  any  obstniction  or  alleged  ob- 
struction to  the  free  navigation  of  said  river,  the  cause  may  be  tried  before  the  circuit 
court  of  the  United  States  in  and  for  any  district  in  whoso  jurisdiction  any  portion 
of  said  bridge  or  obstruction  may  be.  Said  bridge  shall  be  constructed  to  provide  for 
the  passage  of  railroad  trains,  and  for  the  safe  and  convenient  passage  of  wagons  and 
Tebicles  of  all  kinds,  animals,  and  foot-passengers,  for  such  reasonable  rates  of  toll 
as  may  be  fixed  from  time  to  time  by  the  Secretary  of  War :  Provided,  That  the  pro- 
viso regarding  wagons,  animals,  foot-passengers,  and  so  forth,  shall  not  affect  the  lo- 
cation of  said  bridge  in  its  relation  to  the  interests  of  navigation. 

Sec.  2.  That  any  bridge  built  under  the  provisions  of  this  act  may,  at  the  option 
of  the  company  building  the  same^  be  built  as  a  dmw-bridge  or  with  unbroken  and 
continuous  spans:  Provided,  That  if  the  said  bridge  shall  be  made  with  unbroken  and 
continuous  spans,  it  shall  have  one  or  more  channel -spans,  each  having  not  less  than 
three  hundred  and  fifty  feet  clear  channel- way,  and  not  less  than  fifty-five  feet  clear 
head-room  above  high-water  mark,  and  the  clear  head-room  under  other  than  chan- 
nel-spans may  be  less  than  fifty-five  feet :  Provided,  That  no  part  of  the  superstructure 
of  such  spans  shall  give  a  less  head-room  than  ten  feet  above  high- water  mark :  And 
provided  further.  That  the  interests.of  navigation  be  not  injured  by  such  reduction  in 
height :  And  provided  further,  That  if  any  bridge  built  under  the  provisions  of  this 
act  shall  be  constructed  as  a  draw-bridge,  the  same  shall  be  constructed  as  a  pivot 
draw-bridge,  which  shall  have  two  or  more  draw-openings,  each  having  not  less  than 
two  hundred  feet  clear  channel- way,  and  in  addition  to  said  draw-openings,  shall  have 
one  or  more  fixed  channel-spans,  each  having  not  less  than  three  hundred  and  fifty 
feet  clear  channel-way ;  and  every  part  of  the  superstructure  of  said  low  bridge  shall 
give  a  clear  head-room  of  not  less  than  ten  feet  above  high-water  mark :  Provided, 
That  all  spans  of  both  high  and  low  bridges  shall  bo  so  located  as  to  afford  the  greatest 
possible  accommodation  to  the  river  trafilc,  and  a  draw-opening  of  the  low  bridge 
shall,  if  practicable,  be  located  next  or  near  the  shore  .Provided,  also,  That  in  case  of 
a  low  bridge,  if  the  physical  characteristics  of  the  locality  so  require,  and  the  inter- 
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AjJproveil,  July  t«,  1888. 
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(1  by  virtue  of  the  lawH  of  tbo  States  of  Lonisiana  and  Arkansas,  be,  and  is 
J  anthorized  to  construct  and  maintain  a  bridge,  and  approaches  thereto,  over 

IVArbonne,  in  Union  Parish,  Lonisiana,  near  the  town  of  Farmerviile,  at  the 
where  said  company's  line  of  railway  as  now  projected  crosses  said  bayou,  or 
b  point  as  may  bo  seldcted  by  said  company.  Said  bridge  shall  bo  constructed 
^ide  for  the  passage  of  railway  trains,  and  at  the  option  of  said  company  by 

it  may  be  built,  may  be  used  for  the  passage  of  wagons  and  vehicles  of  all 

for  tlie  transit  of  animals,  and  for  foot-passengers,  for  such  reasonable  rates  of 

may  be  approved  from  time  to  time  by  the  Secretary  of  War. 

t^.  That  if  said  bridge  over  the  said  Bayou  D'Arbonne  shall  be  constructed 
mbroken  and  continuous  spans,  there  shall  be  at  least  one  span  of  a  height  of 
«  than  eighty  feet  above  low  water  or  fifty  feet  above  highest  water  measured 

lowest  part  of  the  ^nperstrncture  of  said  bridge,  and  said  span  shall  have  a 
opening  of  at  least  one  nundred  feet  between  the  piers,  measure4  at  right  an- 
►  the  current  at  every  stage,  and  shall  be  over  that  portion  of  the  bayou  nsod 
ats  during  the  ordinaiy  stages  of  water ;  and  the  bridge  shall  be  at  right 

to,  and  the  piers  parallel  with,  the  current  of  the  bayou.    And  if  the  said 

over  said  Bayou  D'Arbonne  shall  be  constructed  as  a  draw-bridge,  the  draw 
3t  shall  be  over  the  main  channel  of  the  bayou  at  an  accessible  navigable  point, 
le  opening  on  each  side  of  the  pivot-pier  shall  be  not  less  than  one  hundred  feet 
clear:  and  as  nearly  as  practicable  both  of  said  openings  shall  be  acccsHibio  at 
ges  of  water,  and  the  spans  shall  be  not  les^  than  ten  feet  above  extreme  high 

as  understood  at  the  point  of  location,  to  the  lowest  part  of  the  superstructure  of 
idge,  and  the  piers  and  draw-rests  shall  be  parallel  with,  and  the  bridge  itself 
it  angles  to,  the  current  of  the  bayou  at  that  stage  of  the  bay^n  which  is  most 
;ant  for  navigation  |  and  no  riprap  or  other  outside  protection  for  imperfect 
ktions  shall  be  permitted  to  approach  nearer  than  four  feet  to  the  surface  of  the 
at  its  extreme  low  stage,  or  otherwise  to  encroach  upon  the  channel-ways  pro- 
for  In  this  act.^  Said  £raw  sh^l  be  opened  promptly  upon  reasonable  signal 
I  passing  of  boats;  and  said  company  shall  maintain,  at  its  own  expense,  from 

till  sunrise,  such  lights  or  other  signals  on  said  bridge  as  the  Light-llouse 
may  prescribe. 

3.  That  said  bridge  built  under  this  act  and  subject  to  its  limitations  shall  be 
ul  structure,  and  ^all  be  recognized  and  known  as  a  post-route,  upon  wbich 
)  higher  charge  shall  be  made  for  the  transmission  over  the  same  of  the  mails, 
•ops,  and  the  munitions  of  war  of  the  United  States  than  the  rate  per  mile  paid 
i  transportation  over  the  railroad  or  public  highways  leading  to  the  said  bridge, 
shall  enjoy  the  rights  and  privileges  of  other  post-roads  in  the  United  States ; 
ual  privileges  in  the  use  of  said  bridge  shall  be  granted -to  all  telegraph  com- 
;  and  the*  United  States  shall  have  the  right  of  way  across  said  bridge  aud  its 
kches  for  postal-telegraph  purposes. 

4.  That  if  said  bridge  erected  or  maintained  under  the  authority  of  this  act 
kt  any  time  substantially  or  materially  obstruct  the  free  navigation  of  said 

or  sl^ll,in  the  opinion  of  the  Secretary  of  War,  obstruct  such  navigation,  ho 
by  authorized  to  cause  such  change  or  alteration  of  such  bridge  to  bo  made  as 
fectually  obviate  such  obstruction ;  and  such  alteration  shall  be  made  and  all 
bstructions  be  removed  at  the  expense  of  the  owner  or  owners  of  said  bridge : 

case  of  any  litigation  arising  from  any  obstructiou  or  alleged  obstruction  to  the 
bvigatiou  of  said  river,  caused  or  alleged  to  be  caused  by  said  bridge,  the  case  * 
3  brought  in  the  circuit  court  of  the  United  States  of  the  State  of  Louisiana  iu 
jurisdiction  any  portion  of  said  obstruction  or  bridge  may  bo  located :  Provided^ 
lothing  in  this  act  shall  be  so  construed  as  to  repeal  or  modify  any  of  the  pro- 
\  of  law  now  existing  in  reference  to  the  protection  of  the  navigation  of  rivers, 
xempt  said  bridge  from  the  operation  of  the  same. 

5.  That  all  railroad  companies  desiring  the  use  of  said  bridge  shall  have  and 
itled  to  equal  rights  and  privileges  relative  to  the  passage  of  railway  trains 
le  same,  and  over  the  approaches  thereto,  upon  payment  of  a  reasonable  com- 
ion  for  such  use.  And  ii  the  rate  of  compensation  can  not  be  agreed  upon  by 
rties,  the  same  shall  be  fixed  by  the  Secretary  of  War. 

6.  That  the  bridge  authorized  to  be  constructed  under  this  act  shall  be  built 
:ated  under  and  subject  to  such  regulations  for  the  security  of  navigation  of 
lyou  as  the  Secretary  of  War  shall  prescribe ;  and  to  secure  that  object  the 
mpany  or  corporation  shall  submit  to  the  Secretary  cf  War,  for  his  examina- 
id  approval,  a  design  and  drawings  of  said  bridge,  and  a  map  of  the  location, 
,  for  the  space  of  one  mile  above  aud  one  mile  below  the  proposed  location,  the 
aphy  of  the  banks  of  the  bayou,  the  shore-lines  at  high  aud  low  water,  the  di- 

and  strength  of  the  currents  at  all  stages,  and  the  soundings,  accurately  show- 
bed  of  the  stream,  the  location  of  any  other  bridge  or  bridges,  aud  shall  furnish 
her  information  as  may  be  required  for  a  full  and  satisfactory  understanding  of 
tjeot ;  and  until  the  said  plan  and  location  of  the  bridge  are  approved  by  the 
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Secretary  of  War,  tbe  bridge  shall  not  be  commenced  or  built,  andsbonld  any  cliaoi^e 
be  made'  in  the  plan  of  said  bridge  during  the  progress  of  construction,  such  cbiioge 
shall  be  subject  to  the  approval  of  the  Secretary  of  War,  and  said  structure  shall  be 
changed,  at  the  cost  and  expense  of  the  owners  thereof,  from  time  to  time,  as  Con- 
gress may  direct,  bo  as  to  preserve  the  free  and  convenient  navigation  of  said  bayou ; 
and  tbe  authority  to  erect  and  continue  said  bridge  shall  be  subject  to  revocation  by 
law  whenever  the  public  good  shall,  in  the  Judgment  of  Congress,  so  require. 

8ec.  7.  That  this  act  shall  be  null  and  void  if  actual  construction  of  the  bridge 
herein  authorized  be  not  commenced  within  one  year  and  completed  within  three 
years  from  the  date  of  this  act  being  approved. 
Skc.  8.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hefeby  expressly  re- 

I  served. 

t  Approved,  July  16, 1888. 

'i  


AN  ACT  authorizing  the  conntraction  of  a  bridge  across  the  Missoari  River  at  or  near  the  city  of 

Nebraska  City,  Nebraska,  and  for  other  porpoeea. 

Be  it  enacted  hy  the  Senate  and  House  of  Representatives  of  the  United  States  ofAmniea 
in  Confjress  asaembledf  That  the  city  of  Nebraska  City,  Nebraska,  a  city  and  municipal 
corporation  organized  under  the  laws  of  the  State  of  Nebraska,  its  successors  or  as- 
signs, is  hereby  authorized  to  construct,  maintain,  and  operate  a  bridge  across  tbe 
Missouri  River  at  Nebraska  City,  in  the  county  of  Otoe  and  State  of  Nebraska,  and  at 
such  a  point  as  may  be  hereafter  selected  by  said  city,  Us  successors  or  assigns,  and 
at  least  one-third  "of  a  mile  from  any  other  bridge,  as  shall  best  promote  the  public 
couvenienco  and  welfare  and  the  necessities  of  business  and  commerce,  and  also  to 
construct  a»d  maintain  the  accessory  works  necessary  to  secure  the  best  practicable 
channel-way  for  navigation  and  to  confine  the  flow  of  the  waterto  a  permanent  channel 
at  such  point,  and  also,  if  the  said  corporation,  its  successors  or  assigns,  shall  deem 
it  for  the  best  interests  of  the  public  so  to  do,  to  lay  on  and  over  said  bridge  a  rail* 
way  track  for  the  more  perfect  connection  of  any  railroads  that  are  or  shall  bo  con- 
structed to  said  river  at  or  opposite  to  said  point;  and  said  corporation,  its  snc- 
cesHors  or  assigns,  shall  construct  and  maintain  ways  for  carriages,  wagons,  and  for 
footpasscugers,  and  may  charge  and  receive  such  reasonable  toll  therefor  as  may  be 
approved  from  time  to  time  by  the  Secretary  of  War :  Provided,  That  said  bridge  and 
all  the  property  belonging  thereto  or  connected  therewith  may  be  constmcted, 
maintained,  and  used  as  a  combined  railway  and  wagon  bridge,  for  the  safe  and  con- 
venient passage  of  wagons,  carriages,  stock,  steam,  cable,  and  street  cars,  foot-passen- 
gers, and  all  road  travel,  eras  a  wagon  bridge  alone,  for  the  safe  and  conven  Lent 
piissago  of  wagons,  carriages,  stock,  and  foot-passengers,  as  the  said  corporation, ita 
successors  or  assigns,  shall  elect,  as  hereinbefore  provided;  but  if  the  said  corpora- 
tion, its  successors  or  assigns,  shall  elect  to  build  a  combined  railroad  and  wagon 
bridge,  then  the  track  for  wagons,  carriages,  stock  and  foot-passengers  shall  not  be 
upon  the  same  space  as  that  used  for  railroad  track  and  cars. 

8kc.  2.  That  said  bridge  shall  be  constructed  and  built  without  mat-erial  interference 
with  the  security  convenience  of  navigation  of  said  river  beyond  what  is  necessary 
to  carry  into  effect  the  rights  and  privileges  hereby  granted;  and  in  order  to  eecure 
that  object  the  said  comx)auy  or  corporation,  its  successors  or  assigns,  shall  submit 
to  the  Secretary  of  War,  for  his  examination  and  approval,  a  design  and  draw- 
ings of  the  bridge,  and  a  map  of  the  location,  giving,  for  the  space  of  one  mile  above 
and  one  mile  below  the  proposed  location,  the  topography  of  the  banks  of  the  river, 
tlie  shore-lines  at  high  and  low  water,  the  direction  and  strength  of  the  currents  at 
all  stages,  and  the  soundings,  accurately  showing  the  bed  of  the  stream,  the  location 
of  any  other  bridge  or  bridges,  and  shall  furnish  such  other  information  as  may  be  re- 
quired for  a  full  and  satisfactory  understanding  of  the  subject;  and  until  the  said 
Ij  plan  and  location  of  the  bridge  are  approved  by  the  Secretary  of  War  the  bridge 

I  shall  not  be  built:  Frovidtd,  That  said  bridge  shall  be  built  as  a  high  bridge  with 

'  unbroken  and  continuous  spans,  having  at  least  one  channel-span  of  not  less  than 

I  four  hundred  feet  clear  channel-way,  all  other  spans  over  the  water-way  to  have  a 

clear  channel-way  of  not  less  than  three  hundred  feet,  and  all  spans  shall  have  a  clear 
head-room  of  not  less  than  lifty  feet  above  high- water  mark,  and  the  piers  of  said 
I  bridge  shall  be  parallel  with  the  current  of  said  river  and  the  bridge  itself  at  right 

]  angles  thereto,  and  no  riprapping  or  other  protection  for  imperfect  foundations  which 

will  le.sseu  the  required  water-way  shall  be  permitted;  and  said  company  or  co^ 
poration,  it«  successors  or  assigns,  shall  maintain,  at  its  own  expense,  from  sunset  nn- 
til  sunrise,  such  lights  or  other  signals  on  said  bridge  as  the  Light-House  Board 
shall  prescribe :  And  provided  aJsOy  That  if  said  company  or  corporation,  its  8ucc«- 
sors  or  assigns,  shall  elect,  as  is  hereinbefore  provided,  to  erect  a  combined  railroail 
and  wagon  \>T'id^c,U\v>i\  ^Wx^Ww^^  ec^v[\T;\aiiiea  desiring  to  ose  said  bridge  shall  have 
and  bo  entitled  to  ii(\\\v.\.\i\^\i\ii*  at\\»V  v'^\\\\'ei^«6^\\i\3^<ek>^^«»ak'5yb^ll^  same,  and  in  the  uje 
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of  the  maehinery  and  fiztares  thereof,  and  of  all  the  approaches  thereto,  nnder  and 
upon  such  terms  and  conditions  a^  shall  be  prescribed  by  the  Secretary  of  War,  upon 
hearing  the  allegations  and  proofs  of  the  parties  in  case  they  shall  not  agree. 

Sec.  3.  That  the  Secretary  of  War  is  horel^  authorized  and  directed,  npon  receiv- 
ing soeh  plan  and  map  and  other  information,  and  upon  being  satisfied  that  a  bridge 
built  on  such  plan  and  with  such  accessory  work  and  at  such  locality,  will  conform 
to  the  prescribed  conditions  of  this  act,  to  notify  the  company,  its  successors  or  assigns, 
that  he  approves  the  same;  and  npon  receiving  such  notification  the  said  company, 
its  successors  or  assigns,  may  proceed  to  an  erection  of  said  bridge,  conforming 
strictly  to  the  approved  plan  and  location ;  and  should  any  change  be  made  in  the 
plan  of  the  bridge  or  said  accessory  works  daring  the  progress  of  the  work  thereon, 
such  change  shiSl  be  subject  likewise  to  the  approval  of  the  Secretary  of  War ;  and 
in  case  of  any  litigation  arising  from  any  obstruction  or  alleged  obstruction  to  the 
free  navigation  of  said  river,  caused,  or  alleged  to  be  caused,  by  said  bridge,  the  case 
may  be  brought  in  the  circuit  court  of  the  United  States  for  the  State  of  Nebraska  or 
the  State  of  Iowa,  in  whose  jurisdiction  any  portion  of  said  obstruction  or  bridge  may 
be  located. 

And  the  expense  of  altering  said  bridge  or  removing  any  obstr actions  to  navi- 
gation in  respect  thereof  shall  be  paid  by  the  owners  of  or  persons  controlling  said 
bridge. 

Sec.  4.  That  thd  said  bridge  and  accessory  works,  when  built  and  constructed 
under  this  act  and  according  to  the  terms  and  limitations  thereof,  shall  be  lawfnl 
structures ;  and  said  bridge  shall  be  recognized  and  known  as  a  post-route,  upon 
which  also  n»  higher  charge  shall  be  made  for  the  transmission  over  the  same  of  the 
mails,  the  troops,  and  the  munitions  of  war  of  the  United  States  than  the  rate  per 
mile  paid  for  the  transportation  over  the  railroads  or  public  highways  leading  to  said 
bridge ;  and  said  bridge  shall  enfoy  the  rights  and  privileges  of  other  post-routes  of 
the  United  States;  and  equal  privileges  in  the  use  of  said  bridge  shall  be  granted  to 
alt  telegraph  companies ;  and  the  United  States  shall  have  the  right  of  way  across 
said  bridge  and  its  approaches  for  postal-telegraph  purposes;  and  Congress  reserves 
the  right  at  any  time  to  regulate  by  appropriate  legislation  the  charges  for  freight 
and  passengers  over  said  bridge. 

Sec.  5.  That  the  United  States  shall  have  the  right  of  way  for  such  postal- 
telegraph  lines  across  said  bridge  as  the  Qovemment  of  the  United  States  may  con- 
struct and  control. 

Sec.  6.  That  this  act  shall  be  null  and  void  if  actual  construction  of  the  bridge 
herein  authorized  be  not  commenced  within  two  years  and  completed  within  four 
years  from  the  date  thereof.  *  ^ 

Sec.  7.  That  Congress  shall  have  power  at  any  tinvp  to  alter,  amend,  or  repeal  this 
act.  ^ 

Sec.  8.  This  act  shall  take  effect  and  bd  in  force  from  and  after  its  passage. 

Approved,  July  16,  1888. 


AN  ACT  to  anthorizo  tho  Birmingham,  Selma  and  New  Orleans  Bailroad  Company  to  balld  a  bridge 

aorofls  the  Tombigbee  River  in  Alabama. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United  States  of  America 
in  Congress  assembled^  That  the  Birmingham,  Solma  and  New  Orleans  Railroad  Com- 
pany, a  corporation  created  and  existing  nnder  the  laws  of  Alabama,  be,  and  is  hereby, 
authorized  to  erect  and  maintain  a  bridge  across  the  Tombigbee  River,  at  such  point 
between  Point  Jackson  and  Demopolis  as  shall  be  selected  by  said  railroad  company 
for  crossing  said  river  with  their  railroad  line,  the  said  bridge  to  have  a  draw-spaii, 
so  as  not  to  interfere  with  the  navigation  of  said  river:  Provided^  That  any  bridge 
constructed  under  this  act  and  according  to  its  limitations  shall  be  a  lawful  structure, 
and  shall  be  known  and  recognized  as  a  post-route,  and  the  same  is  hereby  declared 
to  be  a  post-route,  upon  which  also  no  higher  charge  shall  be  made  for  the  transmission 
over  the  same  of  the  mails,  the  troops,  and  munitions  of  war  of  the  United  States,  or 
for  through  passengers  or  freight  passing  over  said  bridge,  than  the  rate  per  mile  paid 
for  their  transportation  over  the  railroads  leading  to  the  said  bridge ;  and  equal  priv- 
'ileges  in  the  use  of  said  bridge  shall  be  granted  to  all  telegraph  and  telephone  com- 
panies; and  the  United  States  shall  have  the  right  of  way  across  said  bridge  and  its 
approaches  for  postal-telegraph  purposes. 

Sec.  2.  That  the  plan  and  jocatiou  of  said  bridge,  with  a  detailed  map  of  the  river 
at  the  proposed  site  of  the  bridge  and  near  thereto,  exhibiting  the  depths  and  currents, 
shall  be  submitted  to  the  Secretary  of  War  for  his  approval,  and  until  ho  approves  the 
plans  and  location  of  said  bridge  it  shall  not  be  built;  but  upon  tho  approval  of  said 
plan  by  the  Secretary  of  War  the  said  company  or  corporation  may  proceed  to  the 
erection  of  said  bridge  in  comformity  with  said  approved  plan,  and  should  any  change 
be  made  in  the  plan  of  said  bridge  during  the  progress  of  the  work  thereon,  such 
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vliunjCiMliitll  bii  HiiliJacC  hkcwlxo  to  tbaoppniviU  of  the  SecnUnr  of  Wmr.    Audi 
Hbullliu  illHViluy''''  ""  "<>'''  lifl'lg"  fii'^  auMHtil  to  HitnriM  MUib  li|llU  Or  othtt m^Mmm 
tut  uiuy  lia  iimHdfllinJ  by  tlio  U||;lit-HuiiB>.'  I!<>,'itil. 

Src.  3.  That  UongTDkB  rcHtrToa  llii"  riL''--   -  -  ■  '■  -   ■  ■   .  ■   ' -'  ■'  ■--      

liiuoi  dn-l  tli^it  ir  at  an;  timti  navi^-i' 
•Imolixl  or  Imjinlreil  b;  tboeald  briil.- 
und  It  nIiaII  Ih>  liU  duty,  to  reiiitir«  ili< 

Wtlil  Lrlrtgi!,  at  ita  awa  oxpciw",  in  n.. 

(.■oin^iluli!  llavlgiltinu  vritbuiii  < 

lOBil  (lonipftuy  lo  tDukoanrh  < 

ibn  Sopmtftry  of  War  abull  li 

Mtnniiny,  unci  uU  ibe  rigljt 

•bill]  Uavo  iiowar  to  do  »tij   '  ^. 

the  iiUd  river. 

Sco.  4.  Thai  nil  milruiul  oouipaulM  detiiriuf  tho  «m  of  (Aid  briilxv  lAtM  bamul 
beeiititleil  tuei|aal  righritftnd  privilDgosrelAtiva  tfl  tbo  itaMa^  ofnUway  (TllMiiI 


SRC.  i:     I  LuM    ll]l»   .ll-l    ..lllill    l"i  hull    a 

linrniii  niitli<iri(uit  bo  nnt  ixiniiiieuced  v 
jrnra  from  Lho  dnto  tbcnwf. 


ilbiii  two  ymtm  »nd  D0iii|ik>t«<1  « 


Apiirovwl,  July  IG.  1968. 


b>ia»*. 


^idriuicfsdl'jy  Chn  8rnataan<I  iloiue  of  Beprttmiatlen  •■/ 
In  Conqreta  mumhlrd,  Tliat  it  Hb»U  bo  Ikwhit  for  tbe  (.'b 
City  Sliort  Liue  Jtiiilwoy  Coiopaoy,  it  oorpuntiun  urga"i 
BUI:«  or  IlliuoiB,  or  iUauoousorH  or  smigiiB,  tocoiiatruci  . 
Biv«T  at  u  noiiit  o|>piuiit«  or  nearly  opposite  tbe  town -j 
Kitiv'ut'f,  lliutHiii'I  bridf{p  may  be  -    ■   ' 

bIhkIu  or  doubtu  tritolu  fur  railwny  .. 
nod  liuiitNtious  bortriDurttir  apocilicd. 

Hec'J.  Tli»t  BHid  bridKaatiuil  uot  interfere  wttb  th«  Iree  uavigaUon  of  nuil  riMT 
b«yoiid  what  may  be  nuoewary  to  curry  \nlo  efl'ui't  Ibo  ri);btB  and  iirivilcfivs  iiMeiii 
granted  {  Had  ia  uase  of  auy  litigatiuo  urittiu);  ttier^l'rom  hiicU  litigation  may  be  trivd 
aud  dHtermiiied  by  anyoirouitvuurtuf  the  Uiiitud  SUitui*  wbonu Jmriadiutiou  eudnon 
eiLber  [ermiuus  of  stud  bridge. 

8ec.  !t.  That  tbe bridge  hereby  autborized  to  be  riiiiqlrijt'l'.t  itiii->(  hn  r:.<n»in]FL'il 
eitber  as  a  draw-bridge  or  of  unbrolien  spati-. 
tbeaitsball  oolbeleM  tu  elevation  tbao  briy  i 
dnrstoodand  dutermiaed  at  tbe  point  of  luaali"  i 
Nnr  dball  tbe  «pnu  of  said  bridge  be  leas  tliau  ( ^i 
and  the  picra  thereof  eball  be  parallel  irilh  Ibi'  ' 
nbnU  be  over  tbe  ohaaael  of  the  river  aad  not  ]■■■-■ 

Inngtb.    iDcase  thesaidcompaay shall oleot  to <: 

the  same sball  be  conatruoted  aeapivot  drsn-bini 

tie]  witbapaua  not  lev*  ibao  tno  baodredfeet  m  <.  iil:ii>  i  i 

the  pivot-piora,  anil  tbe  next  adjoin iag  spaQM  Lu  tlii'  ur.iw  rii.m  iii'- 

hitndreil  foot,  and  the  said  epaa  aball  uot  be  la^a  tUau  tbtrt^'   I'u'^i   ■' 

luark,  and  not  Ion  than  ten  foel  above  extreme  Ui|;b-wati!>c  mark ,  ii- .  < 

bottom  chord  of  aaid  bridge ;  aud  tbe  piora  nf  said  briilice  xball  bi'  ii ' 

onrreiil  of  tho  rivor  wham  naid  bridge  may  be  «rHi;tj>ii.     Aiul  u  i-  ■ 

that  aaid  draw  ahull  opoo  promptly  upou  proper   i  i 

Sro.  4.  That  aoy  bridKo  00QStriiet«d  nnder  tli 
ehall  bu  known  an' a,  poat-road.undlbe  Hamei-tli. 
wliieh  no  higher  i-h/irgo  aball  be  made  fi>r  thii  t  r 
nitioDH  or  war  uf  tbu  Ooveroineat.  of  th>'  I'tjiii  .1 
posalng  over  the  sanjB,  than  tbe  rate  jur  i.,,!,  . 
therailroador  piibtJo  hiKUwaysleadiiiL;  < 
niH  of  aaid  bridge  aball  be  granted  I'l  • 
Khali  have  also  the  rlghtof  way  uvur  ~: ■ 

3l!C.  f'.  Tbtit  aWtailway  cflniBauiw-d.-iiiiiiiK  i.. ..-.—,. n.  i., ,.,;;..  -,,,,ni  „..- ,-,iiKfiu  v 
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beloDffiQg,  and  also  of  the  approacheB  thereto,  apon  such  terms  aod  conditions  ns 
shall  be  prescribed  by  the  Secretary  of  War  upon  hearing  the  allegations  and  proofs 
of  the  parties  in  interest,  in  case  the  parties  in  interest  shall  not  be  able  to  agree 
npon  such  terms  and  conditions. 

Sbc.  6.  That  the  said  railway  company  before  entering  npon  the  construction  of 
snch  bridge  shall  submit  to  the  Secretary  of  War  plans  and  drawings  of  sach  struct- 
ure, together  with  a  map  of  the  location  thereof,  for  one  mile  above  and  one  mile  bo- 
low  said  location,  the  topography  of  the  banks  of  the  river,  the  shore  lines  at  high 
and  low  water,  the  direction  and  strength  of  the  current  of  said  rivor  at  all  stages 
of  water,  showing  also  the  bed  of  the  river  and  the  channel,  with  snch  other  and 
further  information  as  the  Secretary  of  War  may  require,  which  said  drawings  and 
other  information  aforesaid  shall  be  examined  by  him,  and  if  ho  shall  approve  the 
same,  he  shall  so  notify  the  said  railway  company  of  such  approval,  and  said  com- 
pany may  then  proceed  to  the  erection  of  said  bridge.  The  Secretary  of  War  may 
make  such  alterations  in  such  plans  as  he  may  deem  necessary  to  the  better  protec- 
tion of  navigation ;  and  such  alterations  shall  be  adopted  by  said  railway  company. 
The  said  railway  company  may,  at  any  time,  make  any  alterations  deemed  advisable 
to  be  made  in  said  bridge,  but  must  first  submit  such  proposed  alterations  to  the  Sec- 
retary of  War,  and  his  approval  shall  be  first  had  before  they  shall  be  authorized ; 
and  all  expense  attending  any  such  changes  shall  be  paid  by  the  company. 

Sbc.  7.  That  the  said  bridge  herein  authorized  to  be  constructed  shall  be  so  kept  and 
managed  at  all  times  as  to  aSbrd  nroper  means  and  ways  for  the  passage  of  vossols 
under  it  both  by  day  and  night.  There  shall  be  displayed  on  said  bridge  from  sunset 
to  sunrise  such  lights  and  signals  as  may  be  directed  by  the  Secretary  of  War.  And 
such  changes  may  be  made  rrom  time  to  time  in  the  structure  of  said  bridge  as  the 
Secretary  of  War  may  direct  at  the  expense  of  said  railway,  in  order  the  more  effecl- 
nally  to  preserve  the  free  navigation  of  said  river ;  or  the  said  structure  shall  bo  al- 
together removed,  if  in  the  judgment  of  the  Secretary  of  War,  the  public  good  may 
require  snch  removal,  and  without  expense  or  charge  to  the  United  States. 

esc.  8.  That  this  act  shall  be  null  and  void,  nnless  actual  construction  of  the 
bridge  herein  authorized  be  commenced  within  one  year  and  completed  within  three 
years  from  the  date  of  this  act  being  approved. 

Sec.  9.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby  expressly  re- 
served. 

Received  by  the  President  July  5, 1888. 

[NoTK  BY  THE  DEPARTMENT  OF  STATE. — ^The  foregoing  act  having  been  pre- 
sented to  the  President  of  the  United  States  for  his  approval,  and  not  having  been 
returned  by  him  to  the  house  of  Congress  in  which  it  originated  within  the  time 
prescribed  by  the  Constitution  of  the  United  States,  has  become  a  law  without  his 
approval.  ] 


^K  ACT  making  appropr  iAtions  to  provide  for  the  expenaea  of  the  government  of  the  District  of 
Columbia  for  the  fiscal  year  ending  Jane  thirtieth,  eighteen  hundred  and  eighty -nine,  and  for  other 
purpoaes. 

Be  it  enacted  hy  the  Senate  and  House  of  Representativee  of  the  United  States  of  America 
in  Congress  assembled^  That  the  half  of  the  following  sums  named,  respectively,  is 
hereby  appropriated,  out  of  any  money  in  the  Treasury  not  otherwise  appropriated, 
and  the  other  half  out  of  the  revenues  of  the  Districtof  Columbia,  for  the  purposes  fol- 
lowing, being  the  estimated  expenses  of  the  government  of  the  District  of  Columbia 
for  the  fiscal  year  ending  June  thirtieth,  eighteen  hundred  and  eighty-nine,  namely  : 

FOR  SALARIES  AND  CONTINGENT  EXPENSES. 

For  executive  office  :  For  •  •  •  one  Engineer  Commissioner,  nine  hundred 
and  twenty-four  dollars  (to  make  salai'y  five  thousand  dollars). 

WASHINGTON  AQUEDUCT. 

For  engineering,  maintenance,  and  general  repairs,  twenty  thousand  dollars. 

•  •••••• 

Approved,  July  18, 1868. 


AN  ACT  aathorizing  the  Missiaaippi  and  Lonisiana  Bridge  and  Railroad  Company  of  Natchez,  Mis- 
Biasippi,  to  conetmct  a  bridge  over  the  Mieaiaaippi  River  at  or  near  Natchez,  Miasissippi. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United  States  oi 
in  Congress  assembled,  That  the  Mississippi  and  Louisiana  Bridge  aud  Rail 
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Sony  of  Nktchez,  M'uiHiiiBip,')),  n  corporation  ilnl;  iRcorpomtnit  iimtcr  tliA  Unxoril 
t.ato  of  Mifwifwipt)!,  be,  knil  tli«>y  ore  linreby,  anthortiiMl  to  roninracl,  luutiiUIn, 
uHi  n  railroad  btiilgu  iivvr  tbe  MisBiMippl  Biver  »t  ur  utAt  Natcluri  at  tncb  f 
■I'liTtud  by  Uiem  lu  tbn  luoat  «uitablu. 

Km:.  2.  TbiitMtid  bridge  may  beeoostrnctadoroontinnoatt, nnbrukMi  iip»n*,m 
•  cuntilrver  or  BDiipeDaioa  bridge,  or  a  combination  of  thitMi  ■yt'eniB.  toKnitlHr  • 
siioh  iiniiroTuueiits  fta  MtieDce  and  practical  experience  may  soggpst.  un<l  Muliail  Iw  J 
dcotnvd  biMt,  and  to  cToas  Maid  river  at  rfglit  au^IeM  lo  tlio  current  tbvreof,  ai 
eiipported  uu  irau  oylliidera  fllled  with  concrete  or  other  material,  wilh  a  anpcrolmrl-l 
lire  of  maMury  or  iron  piliog,  or  a  combination  of  niavonry  and  iron  pihng,  at  i 
Other  approved  tnodes  of  enpport  for  tbe  BoperstTnolnre  lu  may  be  dccinn)  boat. 

BBC.  3.  Tbat  the  maiu  cltanuel-span  ehall  not  be  Ioh  than  mvoq  hnndred  Itvt  «id>  I 
fti  the  clear,  to  b«  placed  at  right  angles  to  tba  direction  ot  the  corrciit,  nnd  tliat  lb*  I 
■pans  on  either  side  of  and  ni^xt  to  the  main  span  shall  not  be  Lews  tlian  six  limnind.^ 
fnet  In  clear  width,  and  that  the  boigtat  in  the  clear  of  the  etians  and  the  k 
Ibe  pieri  ahall  be  approved  by  theSectotarvof  WarbiilDrtt  tbe  bridgtt  in  cou 
ProvliUd,  That  tbe  Uuight  of  naid  span  bIiuIi  not  lie  leee  than  •eveniy-fivi^  fiv 

gxc.4.  That thopionoftheBpaasHhallbo built paralblwith the ciiirtTii  ii;  t 
of  the  river,  and  tbat  no  ripraps  will  l>epermittedia  tbeufaaanel-"'  - 

8icc.  5.  ThatBudMissisaippiandLDnisiana  Bridge  and  Railronii  < 
dna  notice  by  pablicBti  on  for  one  wf^lcin  onoor  moT«  uf  tbe  afv.-; 
ot  Pltbibnrgh,  Cineinuatli,  Loaisvtlle,  Saint  Lonis,  Uempbis,  N 
Orleans,  nod  shall  submit  to  the  Soeretary  ofWar,  for  bistuiaiaiai^k.^L.  -:.••> 
a  design  and  drawings  of  the  bridge  and  piers,  and  the  map  of  tho  lucatiai 
br  tha  space  of  three  thouBaad  feet  bollt  above  and  below  tbe  silo  of  l^^ 
bridge,  the  topoerapby  of  the  banks  of  tbe  ^iver,  and  tlie  sboro-linoe  at  b 
water.    Tbem  shall  also  aeooinpatiy  the  maps  or  drawiiisB  a  [rrni''>  ■•'"  ■'■ 
the  river  for  one  tboniiiad  font  above  and  below  tbe  nil"  <  r 
tbo  voandinsB  as  made  by  the  UoitcHl  States  Eogieeti » 
minion,  or  by  its  own  engineers,  and  also  to  show  m  > 
And  location  of  the  piers  an  exact  proftle,  and  also  ti> 
one  tbuosand  feet  nbove  and  below  the  loeation  of  Ihi-  i' 
direction  of  tbe  cnrrenta  at  low  water,  at  high  water,  ami  tit  t>ii< 
and  tbe  higliest  and  lowest  water-mark  for  tlie  yean  eigbteun  liuudred  aud  « 
two,  eighteen  hundred  and  eigbty-ttiree,  eiirbteen  hundred  aud  eighty-four  and  si 
ecu  Imndrecl  and  eigbtf-flve,  at  Nalchox,  Misiiiiwippi. 

8rc.  B.  Tbnt  said  maps  and  drawings  sball  be  eiibmitt«d  to  Ibe  Bectvtary  u\ 
nilb  Bni-li  olh<^^  infomiallon  aa  he  may  desire,  siilyoet  to  siicb  modlficalious,  ctiaa(«[ 
or  iuiprovenifntcaa  may  be  snggestedby  him. 

Skc.  7,  That  the  ntapa  and  drawings  sball  be  open  t«  public  iiupeelionatttisad 
of  liit>  Si^crptary  of  War,  anil  a  dn plicate  thereof  at  tbeofSceof  tlie  Mississippi  • 

Louisiana  Bridge  and  Railroad  Company,  at  Nntchet,  MiBBis8ippi,uf  which  di ' 

sball  be  given  by  pablicalioo  in  ono  or  more  of  tbe  newHpapurs  iti  tbe  uitiM 
York,  WasblDgtoii, Philadelphia,  Baltimore,  Pittabiirgb,CLuriDnali,  Loulsville.S 
Lonis,  Memphia,  Natohei;,  and  New  Orleans. 

Skc.  S.  That  all  parties  owning  or  oyeratinc  said  bridge  aball  maintain,  at  t1 
own  expense,  from  sunset  to  ennriso,  socb  lights  on  said  bridge  aa  may  be  i«(|a 
by  the  Light-OoiiBe  Board  for  secnrily  of  navigation,  aud  shall,  in  any  eveut,  m 
tain  all  lights  nncessary  for  tbe  security  of  navigation. 

Sec.  t).  That  tbe  bridge  conslmcted  nnder  tbix  act  shall  be  a  lawful  -ilrn 
sball  be  known  and  recognixed  aa  a  pi)Bt-n>itt«  for  the  trDnsiulm^nti  <i<   n 
tary,  and  meoitions  of  war  of  tbt>  United  SlatM,  aawell  an  ii>: 
property  ;  and  In  case  of  any  nnlawfnl  obstruction  of  said  Hv- 1  < 
struction  of  said  bridge,  the  oanse  or  qaoation  arising  may  be  Iru  '. 
rnnrlnf  tbe  United  States  for  Miss Jasippi  orLooisiana,  in  whose  ]>ii      i. 
tion  of  said  ol>stmollon  or  bridgi)  is  located;  aodeiinal  privilej^m  i.i 
bridge  sball  be  granted  to  all  telegraph  companies ;  and  tbe  Uuitod  St" 
the  right  of  way  across  said  bridge  and  itaapproaches  for  postal  teleg 

Skc.  10.  That  tbe  bridge  hereby  anthoriced  may  be  ooostrnoied  fr~ 
wagons  and  other  vehicles,  and  of  foot-passencers.or  animalaof  any  _. 
Iho  ratea  of  toll  therefor  shall  bo   approved  liy  the  Secretair  of  War. 
tlxed  by  him  from  time  to  lime  atBncb  reasonable  amoentaaa  he  may  del 
all  railroad  companies  wishing  to  use  said  bridge  for  the  jiaMage  of  tbnfa 
liavo  tbe  right,  ou  such  terms  oa  may  be  agreed  opoo  between  tbn  owi 
bridge  and  the  companies  or  persons  applying  tonae  the  Baine;  and  If  4i 
innnt  sball  arise  between  the  partiea  as  to  the  t«nn8,  the  aamo  shall  be  fli 
mined  by  the  Secretary  of  War. 

Skc.  tl.  Tbat  tbe  right  Ui  alter,  amend,  or  repeal  this  aot  is  hereby  «  .,  . 
served;  andif  the  Secretary  of  War  shall  ut  any  tin>e  deem  It  necessary  in  tbe  pi 
JDteTCst  to  canae^dhridge,  or  any  part  thereof,  to  be  altered   in   any  r 
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same  shall  be  done  at  the  cost  of  the  parties  owning;  or  controlling  said  bridge  ;  and 
any  litigation  in  regard  to  said  bridge  may  be  had  in  the  circuit  conrt  of  the  United 
States  tor  Mississippi  or  Louisiana,  within  whose  jurisdiction  the  bridge,  or  any  part 
thereof,  isloeated. 

Sec.  12.  That  if  the  construction  of  said  bridge  is  not  commenced  in  two  years  from 
the  passage  of  this  act,  and  completed  in  five  years  thereafter,  all  rights  hereby  con> 
ferred  shall  cease  and  determine. 

Approved,  July  19, 1888. 


AK  ACT  aathorixins  tiie  oonstmotion  of  a  bridge  across  Flint  River  in  the  State  of  Georgia. 

Be  it  enacted  by  the  Senate  and  House  of  R^esentatives  of  the  United  States  of  America 
in  Congress  assembledy  That  the  assent  of  Congress  is  hereby  given  to  the  Amoriciis, 
Preston,  and  Lumpkin  Railroad  Company,  an  organization  incorporated  under  the 
laws  of  the  State  of  Georgia,  its  successors  and  assigns,  to  construct  and  maintain  a 
bridge  over  Flint  River,  in  the  State  of  Georgia. 

Sec.  2.  That  said  bridge  shall  be  a  draw-bridge,  to  consist  of  two  spans  of  forty 
feet  on  each  side,  and  a  draw  of  one  hundred  and  eighty-four  feet  in  the  centre  of  the 
stream ;  the  spans  shall  not  be  less  than  thirty-eight  feet  above  low-water  mark : 
Provided,  That  if  said  bridge  shall,  in  the  opinion  of  the  Secretary  of  War,  obstn^ct 
Ifhe  navigation  of  said  river,  he  is  hereby  authorized  to  cause  such  change  or  altera- 
tion of  said  bridgo  to  bo  made  as  will  effectually  obviate  such  obstruction ;  and  all 
such  obstructions  shall  be  removed,  and  alterations  made  at  the  expense  of  the  owner 
or  owners  of  said  bridge. 

Sec.  3.  That  any  bridge  built  under  this  act  and  subject  to  its  limitations  shall  be 
a  lawful  structure,  and  shall  be  recognized  and  known  as  a  post-route,  upon  which 
also  no  higher  charge  shall  be  made  for  the  transmission  over  the  same  of  the  mails, 
the  troops,  and  the  munitions  of  war  of  the  United  States,  or  passengers  or  freight 
passing  over  said  bridges,  than  the  rate  per  mile  paid  for  the  transportation  over 
the  railroads  or  public  uighways  leading  to  said  bridges;  and  they  shall  enjoy  the 
rights  and  privileges  of  other  post-roads  of  the  United  States.  And  equal  privileges 
in  the  use  of  said  bridge  shall  be  granted  to  all  telegraph  companies,  and  the  United 
States  shall  have  the  right  of  way  across  said  bridge  and  its  approaches  for  said  postal 
telegraph  purposes. 

Sec.  4.  That  said  bridge  shall  be  built  and  located  under  and  sabject  to  such  regu- 
lations for  the  security  of  navigation  of  said  rivers  as  the  Secretary  of  War  shall 
prescribe ;  and  to  secure  that  object  said  company  or  corporation  shall  submit  to  the 
Secretary  of  War  a  design  and  drawing  of  said  bridge,  for  his  examination  and  ap- 
proval, and  a  map  of  its  location,  and  ^all  furnish  such  other  information  as  ma^  be 
required  for  a  full  and  satisfactory  understanding  of  the  subject,  and  in  all  things 
shall  be  subject  to  said  rules  and  regulations  as  may  be  prescribed  by  the  Secretary 
of  War ;  and  until  said  plan  and  location  of  said  bridge  are  approved  by  the  ^:^ecre- 
tary  of  War  the  construction  of  said  bridge  shall  not  be  commenced ;  and  should 
any  change  be  made  in  the  plan  of  said  bridge,  during  the  progress  of  the  work  of 
construction,  such  change  shall  be  subject  to  the  approval  of  the  Secretary  of  War. 

Sec.  5.  That  this  act  shall  be  null  and  void  if  actual  construction  of  the  bridge 
therein  authorized  be  not  commenced  within  one  year  and  completed  within  three 
years  from  the  date  thereof. 

Sec.  6.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby  expressly  re- 
served ;  and  the  right  to  require  any  changes  in  said  structure,  or  its  removal,  at  the 
expense  of  the  owners  thereof,  whenever  the  Secretary  of  War  shall  decide  that  the 
public  interest  requires  it,  is  also  expressly  reserved. 

Approved,  July  19,  1888. 


AN  ACT  to  aathorize  the  bailding  of  a  railroad  bridge  at  Fort  Smith,  Arkansas. 

Be  ii  enacted  by  the  Senate  and  House  of  Representatives  of  the  United  States  of  America 
in  Congress  assembled^  That  it  shall  be  lawful  for  the  Fort  Smith,  Paris  and  Dardanelle 
Bailway  Company,  a  corporation  organized  under  the  laws  of  the  State  of  Arkansas, 
to  construct  and  maintain  a  bridge,  and  approaches  thereto,  over  the  Arkansas  River, 
at  a  point  on  said  river  at  or  near  the  city  of  Fort  Smith,  in  the  state  of  Arkansas, 
and  to  lay  on  and  over  said  bridge  a  railroad  track  or  tracks  for  the  more  perfect  con- 
nection of  any  railroad  or  railroads  that  are  or-shall  hereafter  be  constructed  to  the 
said  river,  on  either  or  both  sides  thereof,  at  or  opposite  said  point,  under  tbe  limita- 
tions and  conditions  hereinafter  provided:  said  bridge  shall  bo  constructed  to  provide 
for  the  passage  of  railway  trains,  and,  at  the  option  of  the  builders  and  owners  thereof, 
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ni»v  Ixi  iiKeil  ftir  tliopM(uicni>f 'n'*xoiia«nilToluolnaf  nil  kiniU,rar  tlin  tnoiKiira- 
rihU  lit  nil  kluila,  unil  for  foot-pwannfftm  fat  snith  maMoatilH  nUc«  of  Uill  w  u«rN 

rt|,|irovo(l  tVnm  dino  lo  tlm«  by  tlio  SwHvUry  .<r  W«r.  ^ 

Sr  ■■    ■'    ''''■■:'   iv"  Iniitao limit  ouilw  tUi*  iH't  noil  sabjont  t"  ii-  ' •■■' 

:i  mil  Nball  bd  nsovKaitHl  and  known  «•  a  t'" 

I.  ■  MliitllboiiutilDniTUie  Irnauniwion  otpt  t; 

I  .! lions  uf  n&r,  or  otbiT  prupeity  of  th»  I' 


hii]"-i-iriii-liiir.i..l  hiu-l  l..rtiJ({Ci  IIjuI.  Ili'i  !"■ 
luull  [•nrallcl  wUb  the  cDrmtt  at  ttifttel:i^ 
iMvi;;»iinii.  nnd  lbs  bridge  jtMlf  at  iif!b>   i 
niilKUlr  protFtclion  for  imperfeot  (<iiiDdalU'i:~ 
roiir  feet,  to  tlieanrfacoorthewaterat  itsi'iiK'iiK   i< 
iilioii  tlio  channel-waya  provided  for  io  this  uioii  ii 
oponcd  by  thn  tompaoy  or  [tenoDS  owuiug  skid  brMi< 
puMKo  of  boata ;  nod  tbere  aball  be  nmintaiued,  n<.  i 
mira  snoKct  till  Riinriap,  aucb  lightaor  other  atgnalHn 
Bnard  «hall  prvsaribn, 

8kc.  4.  That  all  raUrond  companiea  deBiriug  tbo  ui 
bo  ontltlvd  tn,  nqiial  righta  anil  privileges  rolaUvo  .         ^ 

nvor  the  saiop,  and  over  tbo  approaches  to  tbe  aamn,  xii'on'  i.Tivt»*>ni  ofn  n 
cumpoDsntioQ  forailcli  UHe;  and  !□  case  the  owner  nr 
sovflral  railroad  oompaniea,  or  any  of  them,  deaicinu 
the  snm  or  snnia  to  l>a  paid,  and  npon  rnlea  and  coliI 
In  uaiUEanid  liridgo,  nil  inatUirsat  issue  botween  tin 
tary  ofWar  apfin  brarlng  of  the  oJleentiona  and  pri" 

S'kc.  r>.  Tbat  aoy  bridge  antboriKed  to  be  oonUrucI 
null  lorn  I  r'd  under  and  siil^oot  to  the  regalationa  for  tlie  uvouiiliy  ui  wtUlj 
Seivtaiy  nt'WarsballprcacHbe;  nndtoeecure  tbat  object  tbeowa«>rO  ' 
hIiiiII  fiiitiDilt  tn  tbn  Sccrotary  of  War,  for  hia  examination  and  appNi 
ili':in'in<;itof  the  bridge,  and  tt  map  of  tbo  location,  giviiic;,  f 
above  ami  one  mile  bolow  the  proposed  looation,  tbo  i< 
river,  tbo  ehorO'Ilne  at  bigli  or  low  water,  tbo  dlrecfi 
all  stages,  and  tho aoiindlngi,  aoourately  showing  lb< 
of  any  other  bridgo  or  brIdgM,  and  shall  famish  sn<  l\ 
quired  for  I  be  fiilTnml  iatjaftkctor;  underatandingol  1 1.  .  , 
anil  location  of  the  bridge  are  approved  by  tbeSeoreFiLn  ol'  Vint,  !)>■•  )>tiijg»d._ 
be  coramoneed  or  lioilt ;  and  abniild  any  change  be  niwlo  iu  tho  \A!M  of  uid  b 
dnrlng  the  progreas  of  constructiou,  such  change  shall  be  subject  to  (h«  apiitD 
the  Secretary  of  War, 

Sko.  Ij.  Tbat  tbo  right  Io  alter,  amend,  or  repeal  this  act  is  hereby  vsprtMSlfd 
aerred,  and  the  right  to  rcqnlre  auy  changes  insaldstructiire,  0(llsenl)r»rDiDutal< 
thnexpenaaof  the  owners  thereof,  whonover  flie  Beeretarfnr  War  eh»tl  decidBll 
the  pnblio  lulereBlHTeignireBit,  ia  also  expressly  reserved. 

Sec.  7.  That  this  act  shall  he  null  and  void  if  actual  constrtiotluD  at  tli«  fa 
hun-'in  atithnriKcd  be  nut  cnmmcnf^ed  within  one  year  and  onnipletMl  within  li 
years  from  tbo  date  thereof.  And  if  any  litigation  shall  arise  in  niganl  to  said  M 
under  the  provisions  of  this  aot^  tbosomeshall  bebadinthecircnlt  court  uf  the  I'al 
Etutoa  in  whono  jarisdiotion  the  bridge  or  any  part  thereof  is  located. 

Approved,  July  19,  ISBH. 


AM  ACT  IniuitliaHicUinoonatnicllDnofik  bri 
and  JMlciwn  CiiDDly.  UlMoarl.  at  a  polatto  I 
EatloD  iHitwecD  Sanaa*  C1I.;.  Mliamiri.  and  a 


Be  it  tnacted  bn  the  Srnatc  and  HavAe  of.  Eeprei'^latlTai  af  thr  I 

in  CougrcM  a»KemMtrl,  Tbat  tbo  Randolph  and  Kansas  City  Hi . 
iior.itiondnls  ctealudikniloiiBlmjjiiadorand  bv  virtue  of  tin- 
MiMOtiri,  IWaUBCeaaoxs  w  ai!B\p\a,\«!,»,\-i4  mu  liqtcbr,  anllmriz 


••■rfk-*?*./ 
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maintai  i  a  brlrlge  and  approaches  theretp  across  the  Missouri  River,  between  Clay 
Connty  and  Jackson  County,  in  the  State  of  Missouri,  at  some  point  at  least  one- 
fourth  of  a  mile  from  any  other  bridge,  to  be  selected  consistent  wit^  the  interests  of 
river  navigation  between  Kansas  City,  Missouri,  and  a  point  within  five  miles  below 
said  city.  Said  bridge  shall  be  constructed  to  provide  for  the  passage  of  railway 
trains,  wagons,  and  vehicles  of  all  kinds,  steam  and  street  cars,  animals,  foot-pas- 
sengers, and  for  all  road  travel,  for  such  reasonable  rates  of  toll  and  under  such  reason- 
able rules  aud  regulations  as  may  be  prescribed  by  said  cor|)oration,  its  successors  or 
assigns,  and  be  approved  from  time  to  time  by  the  Secretary  of  War. 

Sec.  2,  That  any  bridge  built  under  this  act  aud  subject  to  its  limitations  shall  be  a 
lawful  structure,  and  shall  be  recognized  aud  known  as  a  post-route,  upon  which  also 
DO  higher  charge  shall  be  made  for  the  transmission  over  the  same  of  the  mails,  the 
troops,  and  the  munitions  of  war  of  the  United  States  than  the  rate  per  mile  paid  for 
the  transportation  over  the  railroad  or  public  highways  leading  to  the  said  bridge, 
and  it  shall  enjoy  the  rights  aud  privileges  of  other  post-roads  in  the  United  States; 
and  equal  privileges  in  the  use  of  said  bridge  shall  be  granted  to  all  telegraph  com- 
panies ;  and  the  United  States  shall  have  the  right  of  way  across  said  bridge  and  its 
approaches  for  postal-telegraph  purposes. 

Src.  3.  That  said  bridge  shall  be  constructed  as  a  ponton  draw-span  bridge,  and 
shall  contain  a  ponton  draw-span  of  not  less  than  four  hundred  feet  in  length,  which 
draw-span  shall  be  maintained  over  the  main  channel  of  the  river  at  an  accessible 
and  navigable  point,  and  the  piers  of  said  bridge  shall  be  paralled  with,  and  the 
bridge  itself  at  right  angles  to,  the  current  of  the  river:  Provided,  aho.  That  said 
draw  shall  be  opened  promptly  by  said  company,  upon  reasonable  signal  for  the  pass- 
age of  boats  or  rafts,  audsaidcompanyorcorporation  shall  maintain,  atitsown  expense, 
from  sunset  till  sunrise,  such  lights  or  other  signals  on  said  bridge  as  the  Light-House 
Board  shall  prescribe.  No  bridge  shall  be  erected  or  maintained  under  the  authority  of 
thisact  which  shall  at  any  time  substantially  or  materially  obstruct  the  free  navigation 
of  said  river,  and  if  any  bridge  erected  under  such  authority  shall,  in  the  opinion  of 
the  Secretary  of  War,  obstruct  such  navigation,  he  is  hereby  authorized  to  cause 
snch  change  or  alteration  of  said  bridge  to  be  made  as  will  effectually  obviate  such 
obstruction ;  and  all  such  alterations  shall  be  made  and  all  such  obstructions  be  re- 
moved at  the  expense  of  the  owner  or  owners  of  said  bridge;  and  in  case  of  any  liti- 
gation arising  from  any  obstruction  or  alleged  obstruction  to  the  free  navigation  of 
said  river,  caused  or  alleged  to  be  caused  by  said  bridge,  the  case  may  be  brought  in 
the  district  court  of  the  United  States  of  the  State  of  Missouri  in  which  any  portion 
of  said  obstruction  or  bridge  may  be  located :  Provided  furtherf  Th.it  nothing  in  this 
act  shall  be  so  construed  as  to  repeal  or  modify  any  of  the  provisions  of  law  now  ex- 
isting in  reference  to  the  protection  of  the  navigation  of  rivers,  or  to  exempt  this 
bridge  from  the  operation  of  the  same. 

Skc.  4.  That  all  railroad  companies  desiring  the  use  of  said  bridge  shall  have  and 
be  entitled  to  equal  rights  and  privileges  relative  to  the  passage  of  railway  trains  or 
cars  over  the  same,  and  over  the  approaches  thereto,  upon  payment  of  a  reasonable 
compensation  for  such  use ;  aud  in  case  the  owner  or  owners  of  said  bridge  and  the 
several  railroad  companies,  or  any  one  of  them,  desiring  such  use  shall  fail  to  agree 
upon  the  sum  or  sums  to  be  paid,  and  npon  rules  and  conditions  to  which  each  shall 
conform  in  nsin^  said  bridge,  all  matters  at  issue  between  them  shall  be  decided  by 
the  Secretary  ot  War,  upon  a  hearing  of  the  allegations  and  proofs  of  the  parties. 

Sec.  5.  That  any  bridge  authorized  to  be  constructed  under  this  act  shall  be  built 
and  located  under  and  subject  to  such  regulations  for  the  security  of  navigation  of 
{•aid  river  as  the  Secretary  of  War  shall  prescribe ;  and  to  secure  that  object  the  said 
company  or  corporation  shall  submit  to  the  Secretary  of  War,  for  his  examination  and 
approval,  a  design  aud  drawings  of  the  bridge,  and  a  map  of  the  location,  giving,  for 
the  space  of  one-half  mile  above  and  one-half  mile  below  the  proposed  location,  the 
topography  of  the  banks  of  the  river,  the  shore-lines  at  high  and  low  water,  the  di- 
rection and  strength  of  the  currents  at  all  stages,  and  the  soundings,  accurately  show- 
ing the  bed  of  the  stream,  the  location  of  any  other  bridge  or  bridges,  and  shall  furnish 
such  other  information  as  may  be  required  for  a  full  and  satisfactory  understanding 
of  the  subject ;  and  until  the  said  plan  and  location  of  the  bridge  are  approved  by  the 
Secretary  of  War  the  bridge  shall  not  be  built ;  and  should  any  change  be  made  in 
the  plan  of  said  bridge  during  the  progress  of  construction,  such  change  shall  be  sub- 
ject to  the  approval  of  the  Secretary  of  War. 

Sec.  6.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby  expressly  reserved. 
Aud  the  right  to  require  any  changes  in  said  structure  or  its  entire  removal,  at  the 
expense  of  the  owners  thereof,  whenever  the  Secretary  of  War  shall  decide  that  the 
public  interest  requires  it,  is  also  expressly  reserved. 

Sec.  7.  That  this  act  shall  be  null  and  void  if  actual  construction  of  the  bridge 
herein  authorized  be  not  commenced  within  one  year  and  completed  withiu  three 
years  from  the  date  thereof. 

Approved,  July  23, 18«8. 
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AS  ACT  Is  MiUiuriH  Uw  cmutiactlnD  of  k  I>iUk>-  i 
LutdUs.  LUitolD  U 

Br  II  ntaeltd  6y  IA«  S/matta-ad  Aohm  of  Btpraemtmirfi  nT : 
Ik  ruR^rHi  lUtmUilMi,  Tbat  HahslUHi  fnwful  for  tbo  K 
llrli-»iii  Itailwiiy.  >^  i'ur)i<irMion  organltM,  chuUM-t-il. 
In  full  M.'<Hinliuii.'t  vWii  tli«  stfttnUMi  if  the  StAto  oi  .' 
8l)iU8.  Lu  cuuBlruut  !iuil  iiiuint>in  a  bridge,  »iid  npi'i 
Ml.-'  KiviT,  ;it  :k  I'ninl  i-ii  k\\A  nvoi  >l  or  Uour  ClIUiIi.].! 
t'i.  .--  I''  .1  'il:..ui-.i,,  I'.il  111  I'ly  [in  ADtloVRr  Bftidlir.'. 
il  .   ■    ■■  ■,::■.    1. 1  Jiny  milroiul  <«  ruilr- 

i.i   .  .   i  I    ..  r.  <m  oithurnr  bol.b  - 

I I.I iiid  conditions  ti^rnirun'. 

I >.'' '1  I'l  i'lv.  i'Il' {"[  iliD  paBsagoof  railway  i: 

l.iirlili  p-.u(iil  invticrM  tlifcool'  ma^llO  niwd  for  the  liruisatLn  i..    -...„-,,. 
till  hiiiilM.  t'u[  thti  transit  or  ammalBof  kll  kinds,  and  for  foot-pas 
ri^iuuinaltlo  rntes  of  toll  as  ma;  be  approved  from  timn  to  time  by  th^ 
Wat  1X9  to  ruilway  trains;  and  att  to  vrasoiu,  vobielus,  anioialfl  aiid  fan 
siirli  rutoa  ob  may  lie  pravidnd  by  lbs  lavrs  of  Ibe  Slat«  u(  Arkitiiiux. 

tiKO.  3.  That  any  bridge  built  nudoTthia  not  is  Biibject  to  iin  Uintt 
a  luwfnl  etrnoioru,  and  shall  bo  reDcHcnited  and  known  >h  a  pu»t-rouU\^ 
also  UD  higher  oluirge  shall  bo  made  fur  tbe  tnuisuiission  over  tbo  Muua  r* 
troupN,  and  tbu  niuiiitiona  of  war,  or  ulber  tiro{xirty  of  tbe  United  Sts 
rate  per  mile  paid  for  the  tranitportatian  of  the  same  over  tbu  railroad  or 
ways  leading  to  the  said  bridge,  Mid  it  ■ball  unjuy  the  rigbta  oud  privilM 
pust-roudH  in  the  Unilod  States.    Kqnal  prlvilegi^  in  the  uMt  of  ooid  bid, 
granted  to  all  telegraph  oorapanles ;  and  the  IJniI«d  Btotve  shall  hav»  % 
w»y  acrusa  «aid  hridge  nnd  its  appmoobeii  for  ptistttt  telegmph  pan^f  M-    -J^ 

Hko.  3.  That  BUid  bridge  sball  be  conBtruoleil  witb  a  draw  or  iilvot-t^Hi,  1f__ 
ebnil  be  over  the  main  ehannel  of  the  river,  al  on  acocssiblo  navigable  point,  fl 
tbo  openinsB  un  eoeb  side  of  tbe  pivot-pier  shall  be  of  eiieb  width  ns  Ibe  Seonl^ 
of  War  Bboll  pruKribe,  and  aa  nearly  as  practicable,  both  of  aaid  opBHUigi  dial 
ncccaeible  at  all  slages  of  water ;  that  tbo  apans  shall  be  of  biiob  bo)ghk^''~~^ 
tromu  blgb-wator  mark,  oe  nnderstood  at  the  point  of  location,  t«  tbe  lawr 
tbu  ell perstru future  of  aaid  bridge  oa  may  be  diieolod  by  (he  Secretary  oT 
iuteruHts  of  navigation;  that  tbo  piora  and  draw  rests  on  Mid  bridge  a 
parallel  with  tbo  current  at  that  stase  of  the  river  wliii '  ' 
igutiun,  luid  tba  bridge  tlself  at  rigUt  anglee  tbcrct.. 
ontaide  protcution  for  imperfect  foundations  bo  [".-i  i 
four  fvet  to  tbo  surface  of  the  watorat  its  extreme  1<>  . 
ii]Kiu  the  i-hannel-ways  provided  for  iu  tbissot:  1' 
upeuLMl  by  tho  company  or  persunH  owning  said  hritl;:' 

]iiuisaj;o  of  boats;  and  there  sball  be  tnointnined,  at  tlit- 1    ,  . 

from  Bunent  till  sunrise,  such  ligbts  or  otber  signals  on  snid  bri'lge  as  tbo  LIB 
Uouw  Board  sbatl  prescribe. 

Sec.  a.  That  aU  rsilroad  oompauiea  desiring  the  uw  of  said  bridge  sball  lu. 
entittod  to,  equal  rishta  and  pririleges  relative  to  tbe  passage  of  railway  b 
tbo  HATue,  and  over  the  approaches  lo  tbo  same,  upon  payment  of  a  n — 
pensatinn  forsncb  use;  and  iu  code  tbe  owner  or  owners  of  oaiil  bridg. 
etal  railroad  companies,  or  any  of  tbem,  desiring  suob  use,  shall  fAil ! 
tbe  Slim  orsams  to  be  paid,  and  apon  rul«s  and  oundtlii'i 
in  usin^  said  bridge,  all  matters  at  issue  between  Hi'  <  ■ 
%,axi  nxVilM  Tipou  bearing  of  the  allegatious  and  fri   ■ 

Hrc.  5.  Tbat  any  bridge  authorized  to  bo  oonsttn 
and  located  under  and  subject  to  tbe  regoLitloOB  for  . 
SBcrctnry  of  War  sball  pn»oribe;  and  to  secure  1 1' 
thereof  shall  submit  to  tbe  Secretary  of  War,  for  I 
design  and  drawings  of  the  bridgu,  and  a  map  of  Hn- 
one  mile  abovo  anil  one  mile  bolow  the  proposxl 
banka  of  tbe  river,  tbo  shoro-Utie  at  high  or  low  >v  1 1 
tbo  uurronta  at  all  staees,  and  thpsouudin^f  ni'in  ii: 
the  locution  of  any  other  bridge  or  bridKi-i".  :" ''  i  i 
ueniay  be  rcqnirrd  for  the  full  ttnd  saii«<'i 

until  snob  plan  and  locution  of  the  briii/>     

Ibo  bridge  xhall  nut  bo  comiueuced  OC  bmli,   i:  u   - i -i 

I'lan  of  snid  liridRn  diulog  tbe  [iroepessol  c.iiiMii'iiij.iu,  n»vM  t  iiii.itti.  dbuUl 
m  Ihe  iijiprovjil  of  llio  aceretary  <if  War, 

" iylit  to  Hirer,  amend,  ( 


r.ijbl. 


tbat  Ibu  iiuUic  u 


repeal  this  act  is  hereby  axpi 
o  ruijuiiv  any  obaugcs  iuaaid  ftlructitte,  or  iU entire  n. 
hu  owners  ibureof,  wbeuevcr  Iho  SucMlary  of  War  ■liaQ  d 
vwYnLniCft  it,  U  also  expressly  reserved. 


,-*>,jfm* 
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Sko.  7.  That  this  act  shall  be  null  and  void  if  aotnal  oonBtraction  of  the  bridge 
herein  aathorized  bo  not  commenced  within  eighteen  months  and  completed  within 
four  years  fpom  the  date  thereof. 

Approved,  July  24, 1888. 


AN  ACT  to  Mithotixe  the  baildiDg  of  a  bridge  aerMS  the  IClMiasippl  Biver  at  Wabasha,  Minneeota. 

Be  it  enacted  by  the  Senate  and  House  of  Bepreaentativee  of  the  United  States  of  America 
in  Congreee  aeeembled.  That  the  city  of  Wabasha,  in  the  State  of  Minnesota,  be,  and 
is  hereby,  anthorized  to  constrnct  and  maintain  a  bridge  for  the  passage  of  vehicles 
of  all  kinds,  animals,  and  foot-passengers,  across  that  part  of  the  Mississippi  River 
east  of  the  main  channel  of  said  river,  at  a  point  opposite  or  nearly  opposite  the 
said  city  of  Wabasha,  and  to  charge  for  sach  nse  sach  reasonable  rates  of  toll  as 
may  be  approved  fh>m  time  to  time  by  the  Secretary  of  War. 

Sso.  2.  That  any  bridge  constracted  nnder  this  act  and  according  to  its  limitatioos 
shall  bo  a  lawfal  structure,  and  shall  be  recognized  and  known  as  a  post-route,  upon 
which  also  no  higher  charge  shall  be  made  for  the  transmission  over  the  same  for  the 
mails,  the  troops,  and  the  munitions  of  war  of  the  United  States  than  the  rate  per 
mile  paid  for  their  transportation  over  railroads  or  public  highways  leading  to  said 
bridge ;  and  the  United  States  and  aU  companies  and  individuals  shall  have  the  right 
of  way  for  telegraph,  postal-telegraph,  and  telephone  purposes  across  said  bridge. 

Sec.  3.  That  auy  bridge  authorized  to  be  constructed  under  this  act  shall  be  built 
and  located  nnder  and  subject  to  such  regulations  for  the  security  of  navigation  of 
said  river  as  the  Secretary  of  War  shall  prescribe ;  and  to  secure  that  object  the  said 
company  or  corporation  shall  submit  to  the  Secretary  of  War^  for  his  examination 
and  approval,  a  design  and  drawings  of  the  bridee,  and  a  map  or  the  location,  giving, 
for  the  space  of  one  mile  above  and  one  mile  below  the  proposed  location,  the  topog- 
raphy of  the  banks  of  the  river,  the  shore-lines  at  high  and  low  water,  the  direction 
and  strength  of  the  current  at  all  stages,  and  the  soundingf^  accurately  showing  the 
l)ed  of  the  stream,  the  location  of  any  other  bridge  or  bridges,  and  shall  furnish  such 
other  information  as  may  be  required  for  a  full  and  satisfactory  understanding  of  the 
subject ;  and  until  the  said  plan  and  location  of  the  bridge  are  approved  by  the  Sec- 
retary of  War  the  construction  of  said  bridge  shall  not  be  commenced ;  and  should 
any  change  be  made  in  the  plan  of  said  bridge  during  the  progress  of  construction, 
such  change  shall  be  subject  to  the  approval  of  the  Secretary  of  War :  and  in  case  of 
any  litigation  arising  from  any  obstruction  or  alleged  obstruction  to  the  free  naviga- 
tion of  said  river,  caused  or  alleged  to  be  caused  by  said  bridge,  the  case  may  be 
brought  in  the  circuit  court  of  the  United  States  within  *whose  jurisdiction  said 
bridge  or  any  portion  thereof  may  be  located. 

Sec.  4.  That  the  right  to  alter,  amend,  or  rppeal  this  act  is  hereby  expressly  re- 
served, and  the  right  to  require  any  changes  in  said  structure,  or  its  entire  removal, 
at  the  expense  of  the  owners  thereof,  whenever  the  Secretary  of  War  shall  decide 
that  the  public  interest  requires  it,  is  also  expressly  reserved. 

Sec.  5.  That  this  act  shall  be  null  and  void  if  actual  construction  of  the  bridge 
herein  anthorized  be  not  commenced  within  one  year  and  completed  within  three 
years  from  the  date  hereof. 

Approved,  July  24, 1888. 


AN  ACT  to  authorise  the  oonstrnetlon  of  a  raflroad,  wagon,  and  foot-paeeenger  bridge  acrosB  the 

Misaiaaippi  Biver  at  or  near  Bnrilnigtoii,  in  the  State  of  Iowa. 

Be  it  enacted  by  the  Senate  and  House  of  Bepresentatives  of  the  United  States  of  America 
in  Congress  assembled,  That  the  Burlington  and  Illinois  Bridge  Company,  its  successors 
and  assigns  be,  and  they  are  hereby,  authorized  to  construct  and  maintain,  if  in  the 
opinion  of  the  Secretary  of  War  the  same  be  a  public  necessity,  a  railroad,  wagon,  and 
foot-passenger  bridge  across  the  Mississippi  Biver  at  a  place  suitable  to  the  interest  of 
navigation,  at  a  point  at  or  near  the  city  of  Burlington,  Iowa,  and  to  lay  on  or  over 
said  bridge  a  railroad  track  or  tracks  for  the  more  perfect  connection  of  any  railroad 
or  railroads  that  are  or  shall  be  constructed  to  said  river,  on  either  or  both  sides 
thereof  at  or  opposite  said  point,  under  the  limitations  and  conditions  hereinafter 
provided;  that  said  bridge  shall  not  interfere  with  the  free  navigation  of  said  river 
beyond  what  is  necessary  in  order  to  carry  into  effect  the  rights  and  privileges  hereby 
granted ;  and  in  case  of  auy  litigation  arising  from  any  obstruction  or  alleged  obstruc- 
tion to  the  free  navigation  of  said  river,  the  cause  may  be  tried  before  the  circuit 
conrt  of  the  United  States  in  and  for  any  district  in  which  any  portiou  of  said  bridge 
or  obstruction  is  located.    Said  bridge  snail  be  constructed  to  provide  for  the  passage 
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iimiliml  u 


"  8<'cretai7  of  Wm. 

'    IK  iindw  IbepniviiiioD<^ 

iiTK,  be  trailt  uadii 

it  If  the  said  bridge  ~' 

I  ii';ir  heiidrootii  of  iii': 

<   :ii   higli-irkter  mark,  UH 

I  MLiil  bridge  give  a  clcni  i' 

1,  acid  the  piers  of  said  1'. 


^ _._..,  n  Bjiau  eball  bo  '■ 

•lid  jjlvt'  B  rlpnr  ivirllli  of  w»lflr-w»y  of  not  lesti  JU-.i: 
tidnl  Jur I l<ry   'i'Unr  if  i.nv  lpriil!.-.i  bQill  under  tho  im. 

RtnioU'il  11-. I  '  '■iiueeballbeeoDSU'iii  : 

niiivui  ()>"  r  f  he  river  at  an  at'i  < 

wiih  tipiiri-  ■ '  h  lit  wuMt-vuj  of  I"'! 

ooch  Hidix't  I       .     .  <.:ii>i  pier  of  tbe  draw, -- 

HpmiM  fr>  iiii.''ii:in  "iijiii  Ki*"  "  •\vA-r  width  of  watfu- ^' 
uud  lin.v  l>'i>l :  i'rveiiitil,  Tlittl.  if  the  pivot  pier  of  - 
wilUiii  leHH  tban  four  huudred  and  Ibd  feet  of  tiix  "  < 
I'uuBl  rni'loil  west  of  Bail!  pivot  pier  may  be  lesa  tbixi 
Huiil  B[<iiiis  fball  give  a  clear  bead'tuom  of  not  Infri  t : . 
wiLtur  mark  ;  Nod  the  pirrs  of  said  bridga  bball  t>«  i 
liver  wtifii>  BUid  btiil^  aball  be  erected ;  And  pntn-:. 
uixMii.ll  |>r»iui>tly  upuu  rea«ooablo  eigual  for  tbe  ^if--- 
lire  iianaiii};  over  the  draw ;  but  ia  uo  cue  shall  iim 
t,hp  Hiiid  draw  ilDriag  or  aft«r  the  passage  of  traina  ;> 
Bhall  bti  pluc^  npoD  iiaiit  bridge  when  construDlMl  !u 
qoin 


I    H^J'-IioB* 


.    .    .  That  any  bridge  coastraGt«d  tuider  this  act  aud  accordiiiE  t«  Itn  llotitatM 
Bhuil  be  a  laivfnl  stmutare,  andabail  beknoirn  aaanust  route,  nnd  thoM 
ti;  declared  to  be  a  poat  roate  opoa  which  also  no  higher  charge  t'-   "  *- 
the  trunB[>ortation  over  the  same  of  tho  maila,  the  trooi'i.  aud  the  nii 
lht>  UuiteJ  States,  and  for  pasaeugeia  or  freight  paaalng  over  Baid  I; 

rate  per  lullo  paid  for  thoir  tiranapurCatioa  over  the  roilruada  and  pi _,_ 

leadiug  lu  Baiu  bridge;  and  'ho  IJnited  Static  shall  hare  the  right  ofvaffl 
toltsyraiih  imrpases  across  s^d  bridge, 

Sbc  4.  That  all  railwu;  comjiaiiies  deitiria^  to  oso  said  bridge  Hball  bare  aai 
eutillud  to  <M|na]  rights  and  pnvileKsa  iu  the  pasaoge  t>I  the  aame,  luid  in  tfaa  ui 
tlio  niutihiiierj  and  flstares  thereof,  aud  of  nJl  tho  appraoobr's  tli't^i.'.  i-mW 
upon  siiiih  tenns  and  oonditlona  as  shall  ho  presortbed  by  the  Hp.ri.ii.ii  i-  .if  Wm-  n 
buarin|c  tb»  allegationa  and  proofs  of  the  portiea,  iu  nun  they  ^i:   . 

Sbc.  6.  That  tho  atmotare  herein  authorised  shall  bobulll  ,ii: 
subject  to  snch  regulations  for  the  Beouritj  of  the  tMvigatii<:i 
Secretary  of  War  shall  prescribe;  and  t»  seonm  that  oI>]t'i  t  I1i< 

pornt ion  shall  submit  to  tho  Beoretarv  of  War,  fiir  1i: "  -  — 

deaij'n  and  drawing  of  the  bridga  antl  a  ml^>  of  tbi'  I 

lb'  above  and  one  mile  below  the  prupowHl  loin. . 

',  tho  shore-line  at  high  aud  low  water,  i '  < 
Lll  stages,  and  the  soandiuga,  necnrut^'h  - 
tbL>  location  of  any  other  bridge  or  bridgoa,  anil  sbui. 
:lh  shall  be  reqnirod  for  a  foil  oiid  aatiafaetory  ui;<.' 
until  tho  said  plan  aud  looation  of  the  bridge  arc  ili  < 
be  siK^h  OS  will  not  affect  ths  ial«restsof  naTlgatiiMi  i 

lueuc^d  or  bnllt,  and  shoold  any  change  bo  mode  1 1  <  i  ' 

the  progress  of  constmotion,  saoh  ehauKe  shall  lie  mi. 
rvtaryof  War;  and  the saiabridgeshiul be  constrin  i 
of  said  bridge,  in  the  form  of  booms,  dikes,  piers,  m  ■  | 

lU'LU  for  condning  the  flow  of  water  to  a  pprmaun  : 
for  adistanoeof  nut  leas  than  one  mile  aborc  the  In  .' 
inguftsfts,  eteamboats,  and  other  wator  orafl safely  ■■' 
us  the  Secretai'y  of  War  aball  prescribe,  and  order  t>> 
ut  thu  expense  of  the  eoinpany  owning  eaid  bridge,  ;i 
nil  times  no  kept  aud  uianagedaa  tooflerro&.4unn1>li 
of  vessels  thriranh  or  under  said  atrnoturo- . 
night  thuiv  ahall  Iw  displayed  on  said  Li  <i 
Hooh  lights  twi  may  be  prescribed  by  the  I. 
niiky  be  chnneud  or  removed  at  the  cosi  :i.. 

of  War  may  direct,  soaa  to  prus.  r  ._ 

■■,  and  V\iB  aiiUiot\\.-3\*nste«AindcoriIiiiui'Biiid  Ltnlge  ulnii  W 
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Yocation  and  modification  by  law,  when  the  public  good  shall,  in  the  judgment  of 
Congress,  so  re(|nire,  without  any  expense  or  charge  to  the  United  States. 

Sec.  6.  That  if  actual  construction  of  the  bridge  herein  authorized  shall  not  be 
oommenciKl  within  two  years  from  the  passaf^e  of  this  act,  and  be  completed  in  four 
years  from  the  same  date,  the  rights  aud  privileges  hereby  granted  shall  cease  and 
be  determined. 

Sec.  7.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby  expressly  re- 
served. 

Approved,  August  6,  1868. 


▲K  ACT  aathoiizing  the  ereoiion  of  a  bridge  aoroes  the  Miaeoori  Biver  at  Ponoa,  Nebraaka. 

Be  it  enacted  hy  the  Senate  and  House  of  Repree^tatives  of  ihe  United  States  of  America  in 
Congress  assembled^  That  it  shall  be  lawful  for  the  Nebraska  and  Dakota  Bridge  Com- 
pany, a  corporation  organized  under  the  laws  of  Nebraska,  ^t  its  successors  or  as- 
signs, to  construct,  under  and  subject  to  the  conditions  ahd  limitations  hereinafter 
provided,  a  bridge  across  the  Missouri  River  at  or  near  Ponca  City,  Nebraska,  and 
lay  on  or  over  said  bridge  railway  tracks  for  the  more  perfect  connection  of  any  and 
all  railways  that  now  are  or  which  may  hereafter  be  construct'Cd  to  the  Missouri 
River  at  or  near  Ponca  City,  or  to  the  river  on  the  oppos'te  of  the  same  aiear  Ponca 
City,  and  build,  erect,  and  lay  on  and  over  said  bridge  ways  for  wagons  and  vehicles 
of  all  kinds,  and  for  the  transit  of  animals,  and  to  keep  up  aud  maintain  aud  operate 
said  bridge  for  the  pnrx>oses  aforesaid  ;  and  that  when  said  bridge  is  constructed  all 
trains  of  all  railroads  terminating  at  said  river  and  ontbe  opposite  side  thereof,  at  or 
near  Ponca  City,  Nebraska,  shall  be  allowed  to  cross  said  bridge  for  reasonable  com- 

Ssnsatiou  to  be  made  to  the  owners  of  the  same  under  the  conditions  and  limitations 
ereinafter  named. 

The  owners  of  said  bridge  may  also  charge  and  receive  reasonable  compensation 
or  tolls  for  the  transit  over  said  bridge  of  all  wagons,  carriages,  vehicles,  animals, 
and  foot-passengers :  Providedy  That  the  Secretary  of  War,  may  at  any  time  pre- 
scribe such  rules,  regulations  and  rates  of  toll  for  transit  and  transportation  over 
said  bridge  as  may  bo  deemed  proper  and  reasonable. 

Sec.  2.  That  any  bridge  built  under  the  provisions  of  this  act,  shall  be  built  as  a 
high  bridge,  with  unbroken  and  continuous  spans,  all  spans  over  the  water-way  to 
have  a  clear  channel-way  of  not  les^  than  three  hundred  feet  and  a  clear  head-room 
of  not  less  than  fifty  feet  above  high-water  mark,  aud  the  piers  of  said  bridge  shall 
be  parallel  with  the  current  of  the  river  and  the  bridj^e  itself  at  right  angles  thereto: 
Provided,  That  the  person  or  persousor  corporation  building  said  bridge,  may,  subject 
to  the  approval  of  the  Secretary  of  War,  enter  upon  the  banks  of  said  river  either 
above  or  below  the  point  of  location  of  said  bridge  and  confine  the  flow  of  the  water 
to  a  permanent  channel,  aud  to  do  whatever  may  be  necessary  to  accomplish  said 
objects,  but  shall  not  impede  or  obstruct  the  navigation  of  said  river,  and  shall  be 
liable  in  damages  for  all  injuries  to  private  property ;  and  all  plans  for  such  work  or 
erections  upon  the  banks  of  the  river  shall  first  be  submitted  to  the  Secretary  of  War 
for  his  approval. 

Sec.  3.  That  no  bridge  shall  be  erected  or  maintained  under  the  authority  of  this 
act  which  shall  at  auy  time  obstruct  the  free  navigation  of  said  river ;  and  no  bridge 
shall  be  commenced  or  built  under  this  act  until  the  location  thereof  and  the  plans 
and  specifications  for  its  construction  shall  have  been  submitted  to  and  approved  by 
the  Secretarv  of  War  ;  aud  any  change  in  the  plan  of  such  construction,  or  any  al- 
teration in  the  bridge  after  its  construction,  shall  be  subject  to  the  like  approval. 

Aud  whenever  said  bridge  ehall,  in  the  opinion  of  the  Secretary  of  War,  substanti- 
ally obstruct  the  free  navigation  of  said  river,  he  is  hereby  authorized  to  cause  such 
change  or  alteration  of  said  bridge  to  be  made  as  will  effectoally  obviate  such  ob- 
struction, or  its  entire  removal ;  and  all  such  alterations  shall  be  made  and  such 
obstructions  bo  removed  at  the  expense  of  the  owners  of  said  bridge ;  and  in  case  of 
any  litigation  arising  from  any  obstruction,  or  alleged  obstniction,  to  the  free  navi- 
gation of  the  Missouri  River  at  or  near  the  crossing  of  said  bridge,  caused  or  alleged 
to  be  caused,  thereby,  the  case  shall  be  commenced  and  tried  in  the  district  courts  of 
either  judicial  district  of  Nebraska  or  Dakota  Territory  in  which  said  bridge  or  any 
portion  of  such  obstruction  touches. 

Sec.  4.  That  any  bridge  built  under  this  act,  and  according  to  its  limitations,  shall 
be  a  lawful  structure  and  shall  be  recognized  and  known  as  a  post-route,  upon  which . 
also  no  higher  charge  shall  be  made  for  the  transportation  over  the  same  of  the  mails, 
the  troops  and  munitions  of  war,  of  the  United  States  than  the  rate  per  mile  paid  for 
their  transportation  over  the  railroatls  ur  public  highway  leacling  to  such  bridge ;  and 
equal  privileges  in  the  use  of  said  bridge  shall  be  granted  to  all  telegi'aph  companies, 
and  the  United  States  shall  have  the  right  of  way  across  said  bridge  and  its  approaches 
for  postal  telegraph  purposes.    Such  lights  shall  be  kept  upon  said  bridge  as  the  Light* 
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nnitBoBuknIahttllrtircat,  Anduud  tiri(1^BhiUliiioreoT«rbeprori<I(>d  wllb  k11  (t 
■ifttguorila  Tor  l.Iio  wMsnrity  i>f  i»r»on  nnd  wropotty. 

Sku.  &.  That  (liis  act  ahall  be  dqU  »di1  void  If  Mitn>]  coiistmotlon  of  Ui«  Mitf 
lienio  aalhorieml  bo  uot  cnuiniinaoisil  within  onu  ;ear  mnA  Gi>i(i|)leU)il  williln  ll 
gran  from  Ihn  dnto  thereof. 

Skc,  6.  Tliut  Cnngrcaa  mnjr  Dt  utiy  time  ftltor,  unond,  or  ri'pe*!  this  Mct. 

ApprovKiI,  Aiij^nat  0, 1488. 


AN  ACT  to  withnrtH 


i«  oaDBtmotUin  of  ■  bridge  I 


tliD  Mbxmri  BiTcr  la  Mm 


t,  lionUin,  1A  b«  in 


Be  it  unacted  hjr  tht  Senate  and  Ilmue  of  Utjiv — '-'•-"-. 
in  CoKSTtM  aumblfd,  I'h&ttho  O«nton  Ilrlii - 
tlielftwaof  theTcrriUir;  of  MnntBiin,  uiti  i-. 
tdSn  a  hriilae  acmss  the  M|sir>nri  River  at  <<i 
lean  la  Etaid  Territory-  bo,  luid  is  lirrcby.  .i  i       . 
tbo  pnrnoM)  of  mokinz  *  morn  nprfcct  rmum^  "i  ^'^mi 
vear,  »  tiriilKe  nomas  tbo  Mtld  Mlssnuri  River  nt  or  neai 

xij  tbo  mUiI  oomimny,  ita  aiicCMeora  or  uaeigns,  for  nil  parpiwes  nt  raii  aQi]  n 
tnutaportatlon  ovnr  said  rtvnr. 

8k<i.  i.  TbAt  «ny  bridjco  built  nndnr  tbia  actahall  be  oonatmctcd  and  bntU 
tnat^rial  Interfoioiiao  with  the  aecarlty  and  convADlonm  nt  nnvigatlaii  qC^ 
be;aud  wbrtt  Ib  ni^ensaary  to  carry  into  ofifeotthorigbta  ami  prlvilo^a  hi — ' 
And  in  nnlor  to  Monre  that  nbJMt  the  said  company  or  cnriiorotion  r 
tb«  SccKtary  of  War,  for  his  oxamination  and  apiirovnl,  adnlgn  n 
the  bridgo  aud  of  all  aneosaory  work*  for  il«  protnctjon,  auil  a  niap  a 
fur  tho  apace  of  ouc-half  mile  abovo  and  the  aame  txiloir  tlio  proposed 
ing  the  tQ|)ograpby  of  tbo  banks  of  tlio  river,  the  Hbom-liuB  at  nlgli  * 
tbo  dtrcction  and  stmigth  of  tbo  onrrcnt  at  all  aUgea,  aed  the  g- 
ral«ly  Bhowingtbobedof  theBtteam,  ami  shall  famlah  inch  other  iaft._. 
bo  m<)airDd  fur  a  full  and  satinfaotory  underatandiiic  of  tho  subject; 
said  plan  nnd   loaation  of  tho  bridga  are  anprovod  by  tho  6Mrot*r 
building  of  tho  brid^Rsbnll  uot  bo  coramenoed ;  that  tbo  a^d  biiitgoal 
angles  to  and  the  piers  parallel  with  the  onrrout  of  anld  river ;  an' 
horeafUir  that  the  said  brldgo  or  oooeBBory  workH  mstoriaUy  inlerl 
onrlty  andconvBaieuM  of  niivigation  of  said  rivni  beyond  vrhar  h  t: 
into  etfeot  tho  rights  iMid  priviloKea  hereby  gntnted,  by  reason  <>f.i 
in  the  a(1C(^Mory  works  albreaaid  to  accoiDplinh  the  pQr|>oBe  fiir  > 
Bignod,  it  shall  bo  the  duty  of  theSecBatary  of  War  to  roqairo  tht>   .< 
to  be  made  tboroiniu  the  interest  of  navication,  at  ttaeexpense  ui  i 
vidr4.  That  as  to  any  brldgo  built  nuder  tub  act,  if  tho  aaid  bridge 
iinliroken  and  contloauua  spans,  it  Bhall  nut  he  of  less  elevation  in  » 
foet  above  extreme  high-water  marh,  as  ouderstood  at  the  point  of  U 
lowest  part  of  tbo  supentmotnre  of  Iho  bridga,  nor^all  the  span*  of 
less  than  one  buudred  and  twenty  feet  in  length,  clear  of  the  pion. 
spans  shall  be  over  tho  main  channel  of  the  river:  And  proviafdal 
bridge  bailt  nndor  the  provisions  of  this  act  shall  be  constmcted  Ba  i 
the  same  shall  be  oonBtruoted  as  a  pivot  draw  bridge,  with  a  draw  r 
channel  of  the  river  at  an  accessible  and  navigable  points  and  with  apai 
not  less  than  ton  feet  above  extreme  high,  water  mark  at  the  point  of  loe 
uot  less  than  sixty  feet  on  each  sido  of  tho  oeotral  or  pivot  pier  of  tho  i*~ 
next  adjoining  spans  sliall  be  not  loss  than  one  hoQared  and  twenty 
Pravldtd,  also,  That  said  draw  shall  be  opened  promptly  upi>n  reasouabf' 

Kaasingof  bouts;  and  said  eomiiany  or  corporation  shall  maintain,  at  it 
■ora  sunset  to  aiinrise,  snob  lights  aud  otbereignala  on  said  bridge  m  tl 
Board  may  prescribe:  Provided,  aUo,  That  all  railway  oomponies  d««ii 
bridge  shall  have,  and  bo  ootitled  to,  equal  rights  and  privileges  in 
same,  and  in  the  nseof  thoinaohinery  and  flxtares  thereof  andofkll  tl 
thereto,  under  and  ayta  sDch  terms  and  uonditinns  as  shall  b«  pree  ~" 
retary  of  War  npon  heATlng  the  atlegstioiiB  aud  proofs  of  the  pa 
shall  not  agree.    The  owners  of  said  bridgvinay  alBooharKe  and  I.  .. 
compel  sation  or  tolls  for  the  transit  over  aiiid  bridge  of  all  wagons,  ( 
clea,  animals,  aud  foot  passengers ;  Provided,  That  the  Setretwy  of  M 
time  prescribe  snch  rules,  regulations,  and  rates  of  toll  for  transit  and  t; 
over  said  bridge  ad  may  be  deemed  proper  and  reasonable. 

Sec.  3.  That  any  bridge  and  ncccatiory  works,  when  built  and  t'oniitnie1i»l  a 
this  act  aud  uoconling  to  tho  terms  ami  limitations  tliereof,  alinll  bp  it  litnfnl  *r 
lire,  Anilfiaid  bridge  shull  bo  roco^'uiEed  and  known  as  a  post-ruut*- niH 
110  uigbor  charge  sbuWXvsnMiAii^di  \\t«>  UKasavissiun  over  tho  name  oft 


^'- 
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troops,  and  miinitioDS  of  war  of  the  United  States,  tban  the  rate  per  mile  paid  for 
the  transportation  over  the  railroads  or  public  highways  leading  to  said  bridge ;  and 
said  bridge  shall  enjoy  the  rights  and  privileges  of  other  post-roates  in  the  United 
States,  and  Congress  reserves  the  right  to  regnlate  by  appropriate  legislation  the 
charges  for  frsignt  and  passengers  over  said  bridge. 

Sec.  4.  That  equal  privileges  in  the  use  of  said  bridge  shall  be  granted  to  all  tele- 
graph companies,  and  the  United  States  shall  have  the  right  of  way  for  postal  tele- 
graph across  said  bridge. 

Skc.  5.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby  expressly  re- 
served, and  the  right  to  require  any  changes  in  the  said  structure  or  its  entire  re- 
moval at  the  expense  of  the  owners  thereof  whenever  the  Secretary  of  War  shall  de- 
cide that  the  public  interests  reqnire  it  is  also  expressly  reserved. 

Sbo.  6.  That  this  act  shall  be  null  and  void  if  actual  construction  of  the  bridge 
herein  authorized  be  not  commenced  within  one  year  and  completed  within  three 
years  from  the  date  thereof. 

Approved,  August  6, 1888, 

AN  ACT  sathoiising  theoonstraotioii  of  a  bridge  acrofls  the  Oomalgee  Riyer,  in  the  State  of  Georgia, 

and  for  other  parposee. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  ihe  United  States  of  America 
in  Congress  tissembledj  That  the  assent  of  Congress  is  hereby  given  to  the  Americus 
Preston  and  Lumpkin  Railroad  Company,  an  organization  incorporated  under  the 
laws  of  the  State  of  Georgia,  its  successors  or  assigns,  to  construct  and  maintain  a 
bridge  over  the  pcmnlgee  Biver,  in  the  State  of  Georgia. 

Sec.  2.  That  said  bridge  shall  be  constructed  as  a  draw-bridge,  and  shall  consist  of 
one  span  of  seventy-five  feet  and  a  draw-span  of  one  hundred  and  eighty-four  feet. 
The  spans  shall  not  be  less  than  twenty-eight  feet  above  low  water  mark :  Provided, 
That  if  said  bridge  shall,  in  the  opinion  of  the  Secretary  of  War,  obstruct  the  navi- 
gation of  said  stroam,  he  is  hereby  authorized  to  cause  such  change  or  alteration  of 
said  bridge  to  be  made  as  will  effectually  obviate  such  obstruction ;  and  all  such  ob- 
structions shall  be  removed  and  alterations  made  at  the  expense  of  the  owner  or 
owners  of  said  bridge. 

Sbc.  3.  That  any  oridge  built  under  this  act  and  subject  to  its  limitations  shall  be 
a  lawful  structure,  and  shall  be  recognized  and  known  as  a  post-route,  upon  which 
also  no  higher  charge  shall  be  made  for  the  transmission  over  the  same  of  the  mails, 
the  troops,  and  the  munitions  of  war  of  the  United  States,  or  passengers  or  freight 
phasing  over  said  bridges,  than  the  rate  per  mile  paid  for  the  transportation  over  the 
railroads  or  public  highways  leading  to  said  bridges;  and  they  shall  enjoy  the  rights 
and  privileges  of  other nost-rontes  of  the  United  States.  And  equal  privileges  in  the 
use  of  said  bridge  shall  be  granted  to  all  telegraph  companies,  and  the  United  States 
shall  have  the  right  of  way  across  said  bridge  and  its  approaches  for  said  postal- tele- 
graph purposes. 

Sec.  4.  That  said  bridge  shall  be  built  and  located  under  and  subject  to  such  regu- 
lations for  the  security  of  navigation  of  said  rivers  as  the  Secretary  of  War  shall  pre- 
scribe ;  and  to  secure  that  object  said  company  or  corporation  shall  submit  to  the 
Secretary  of  War  a  design  and  drawings  of  said  bridge,  for  his  examination  and  ap- 
proval, and  a  map  of  its  location,  and  shall  farnish  such  other  information  as  may  bo 
required  for  a  fuU  and  satisfactory  understanding  of  the  subject,  and  in  all  things 
shall  be  subject  to  such  rules  aud  regulations  as  may  be  prescribed  by  the  Secretary  of 
War ;  and  until  said  plan  and  location  of  said  bridge  are  approved  by  the  Secretary  of 
War,  the  building  of^said  bridge  shall  not  be  commenced ;  and  should  any  change 
be  made  in  the  plan  of  said  bridge,  during  the  progress  of  the  work  of  construction, 
such  change  shall  be  subject  to  the  approval  of  the  Secretary  of  War. 

Sec.  5.  That  this  act  shall  be  null  and  void  if  actual  coustraotion  of  the  bridge 
herein  anthorized  be  not  commenced  within  one  year  and  completed  within  three 
years  from  the  date  thereof. 

Sec.  6.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby  expressly  re- 
served ;  and  the  right  to  reqnire  any  changes  in  said  structure,  or  its  removal,  at  the 
expense  of  the  owners  thereof,  whenever  &cretary  of  War  shall  decide  that  the  pub- 
lic interest  requires  it,  is  also  expressly  reserved. 

Approved,  Angnst  6,  1888. 

AN  ACT  to  aathorixe  the  GODBtraction  of  a  bridge  aorofls  the  Missoari  River  at  Forest  City,  Dakota, 

by  the  Foreet  City  .and  Watertown  Railway  Company. 

Be  it  enacted  by  the  Senate  aud  House  of  Representatives  of  the  United  States  of  America 
in  Congress  assembled,  That  the  Forest  City  and  Watertown  Railway  Company,  a 
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I'liriinr^hllcin  iliily  orgnniKctl  uoilcr  tliie  gem>M' 
Dskiito,  >U  tuicRCflnnni  nail  nsaif^a,  in  1irr<.'t' 
u  briilK"  acTHH  tbo  Miuotui  Biver  ut  or  ti«:ii  '. 
ulax  Ui  Iky  OD  and  <^ror  eaob  briil^u  a.  tnllw.i 
wiiy  trains ;  And  said  oorporfttluii  ii<  > 
riagpM,  BDtl  foot^puBeogen,  obnrc'i. 
uiAy  Ix)  »ni>rciVGd  from  timo  bi  tinM 
Sue.  'i.  TbatMid  bridgaxliiill  l>"  - 

tbo  Becurit;  and  oaavBoieniioof  u;i\^n' » 

carry  inloeffnct  tbotightattndprivik'^-es  lii^rebv  yra' 
object,  tlin  naid  earpoMtiun  Bhall  Bubnut  to  the  goL'rc 


rcanoauliln  tolls  thnrntiir 4^ 


il  niiprnval,  n  duignMid  drawinsBof  tbHbrid);i>,  omla  tuap  k(  \ 
for  tbaspnon  of  uue  mile  above  sudoneiui!!'  h.il<n  i1ii>iirii]iu"'.\  i,. 
phy of tunbonksof tUoiivar, thoBliortilioes  ji  '      ' 
strcnfCtbof  tlieoiirrentaatallBtiiigiM,  and  thc- 
tbu  streaio,  Ibo  location  uf  any  otbei  briilf;'. 
infonaatiun  as  may  bo  required  for  a  full  ii;i 
jMit;  and  nolil  the  said  plan  and  looation  i'( 
tary  of  War  th«  brid)[H  obull  not  be  bailt;  Preridal,    I 
made  with  nnbruken  and  ouulinnoDB  Bpana,  it  Bball  n 
oa<e  tban  fifty  feet  above  extreme  higb-vratvr  luiirk,  ii  - 
cation,  to  bo  tbfl  loveot  part  of  the  Bupantruotum  of  r ' 
of  Buid  bridge  be  k>e8  thnn  three  bnndred  feut  iu  lenK'li 
■hall  be  parallel  vrith  tbo  current  of  «aid  riv«r,  and  tli< 
thereto,  and  the  main  spaa  sball  be  over  the  niaincli.i 
than  three  hundred  feet  In  leagth :  And  prtmiei,  al*(r,  '! 
this  act  shall  bo  uonstracted  as  a  druw'bridge,  the  s  < 
pivot  draw-bridge,  witb  a  draw  over  the  main  ('haiiii< 
andnavigablo  point,  and  with  Hpans  of  not  less  than  i 
leuirth  in  the  Dlear  on  each  side  of  tli»>  oeutral  or  pivnr  : 
adjoining  span  or  spans  to  Ihe  draw  shall  not  lie  IeK-<   '■ 
the  head-room  nnder  aaeh  span  shall  nut  be  lesstbau  t' 
mnrk :  Provided,  alio,  Tbal/said  draw  ahall  be  opened  1 
nal  tor  the  passiog  of  boala;  and  aaid  cuinpany  or  cuj  i' 
own  eJlpenBe,  from  BDns«t  till  sunrise,  Hueh  liglits  or  '■' 
the  Liglit-IIomte  Board sbnll presuiibo :  FroviStd,  alto.  1 : 
airing  l«  use  aaid  bridge  shall  have  and  be  entitled  Iu  ij<,    . 

the  nasMge  of  the  same,  and  in  the  use  of  Ibe  machiuei y  iiml   Ih  . 

of  all  the  approaches  thereto,  andor  and  upon  suub  t«rms  aud  eouditions  oa  tl 
be  prescrilied  by  Iho  Secretory  of  War,  upon  bearing  the  allegaliu 
the  parties,  in  cxoa  Ihcy  shall  not  agree. 

Sbc.  3,  That  the  Secietary  of  War  is  hereby  autbonrrr'  —  '  -■--.■ 
ach  plan  and  map  and  other  information,  and  ' 


proves  the  saine,  und  npoa  recoiviug  nuoti  noUllantiun  . 

loan  cn.-ction  of  said  bridge,  eonforniing  strictly  to  ili 

and  shonld  any  change  be  made  in  the  plan  of  tlie  l> 

log  the  progresn  of  the  work  tbereoa  aiiiili  change  shall 

liroval  of  the  So«retary  of  War;  and  in  caao  of  niiy  li    . 

stniotioo  or  alleged  obsiraotion  to  tlie  free  uavjgntiuti  <  ' 

to  be  caDSud  by  s^d  biidge,  the  cane  tuny  be  brought  m  any  ciriN 

tJuitod  Slalceor  any  district  oonrt  of  tho  Territory  of  Dakota,  iVithtn 

tiou  any  portion  of  said  bridgo  may  lie  loaaled. 

8KC.4.  That  the  said  bridge  and  acceeaory  works,  wbrtn  built  and  c unit .rticteA nal 
this  act,  and  according  to  the  termn  aud  limitations  tboreut,  «lia11  bo  latr'-'  -^** 
ure«i  and  naid  bridgo  ahall  be  recogniteii  and  known  as  a  ponU-ronl*-,  1 
aim  no  higher  ctwrgo  nhall  be  made  for  the  trnnsmiaaion  over  Uia  aame  a' 
the  troops,  and  the  mnnitionsof  ivarof  tbo  trnited  States  than  tbe  rat«  i* 
(br  the  transportation  over  the  railr«ads  or  imhtio  bigbwayn  leading  to  HMI 
and  Mid  bridge  shallon^oy  the  rights  and  pTiviWeaDfothnriKMit-niatraiatE? 
Stal««;  and  cr|iial  privileges  iu  the  use  of  suid  nriilge  nbuU  ba  gmnled  lo  al 

O*  companies;   and  the  United  Stales  Nbull  have  tbo  riglit  iiT  way  • 
go  and  its  approaches  for  postal  telegraph  pnrpoaes. 
Skc.  0,  That  all  railroad  companies  desiring  Iho  use  of  tlin  bridgn  ci 
der  this  act  shall  have,  aud  be  entitled  lo,  e*inul  rights,  nnd  privi1eB|ea,n 
the  passttgo  of  railway  trains,  cure,  nnd  loooniolivoa  ovt-r  lUo  same  and  " 
preaches  tliurcin,  npon  the  poywenl  of  a  reanonabin  nouipniiHatlon  ft*  m, 
iti  caao  Iho  owner  or  owners  of  the  snid  Iirldgo  nnd  tho  «>  voral  railroad  oi 
any  of  them,  deBiringsnchnse  shall  fail  to  agr««  npoo  Ibo  mmr-  - 


ir- 
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• 

and  apon  rales  and  conditions  to  which  each  shall  conform  in  osing  said  bridge,  all 
aach  matters  of  difference  between  them  shall  be  decided  by  the  Secretary  of  War 
upon  a  hearing  of  the  allegations  and  proofs  of  the  parties. 

Sbc.  6.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby  expressly  re- 
served; and  the  right  to  reqaire  any  changes  in  said  structare,  or  its  entire  removal, 
at  the  expense  of  the  owners  thereof,  whenever  the  Secretary  of  War  shall  decide 
that  the  pnblic  interest  rea aires  it,  is  also  expressly  reserved. 

Sxc.  7.  That  this  act  shall  be  nnll  and  void  if  actual  constrnotion  of  the  bridge  herein 
authorized  be  not  commenced  within  one  year  and  completed  within  three  years  from 
the  date  thereof. 

Approved,  August  6,  1888. 


AN  ACT  grmntinR  to  the  Abefdeen,  Bismarck  and  Korthwestem  B*ilirfty  Gompftiiv  the  rlcht  to  con- 
atmct  Mid  maintain  a  bridge  acroes  the  Miaaoari  Biver,  near. Winooa, 'Emmons  County  Dakota. 

Be  it  enacted  by  the  Senate  and  House  of  Bepresentativea  of  the  United  States  of  America 
in  Congress  assembled,  That  the  Aberdeen,  Bismarck  and  Northwestern  Railway  Com- 
pany, a  corporation  organized  under  the  laws  of  the  Territory  of  Dakota,  is  hereby  an- 
thorized  to  constrtict  and  maintain  a  bridge  across  the  Missouri  River,  at  snch  point 
as  may  be  hereafter  selected  bv  said  corporation,  within  ten  miles  of  Wiiiona,  Emmons 
Coanty,  Dakota,  dne  regard  being  had  to  the  pablio  convenience  and  welfare  and 
to  the  necessities  of  business  and  commerce ;  and  also  to  construct  acce.ssorv  workH  to 
secure  the  best  practical  channel-way  for  navigation  and  to  confine  the  now  of  the 
water  to  a  permanent  channel  at  such  point ;  and  also  to  lay  on  and  over  such  bridge 
a  railway  track,  for  the  more  perfect  connection  of  any  railroads  that  are  or  shall  be 
constructed  to  said  river  at  or  opposite  said  point;  and  said  corporation  may  construct 
and  maintain  ways  for  wagons,  carriages,  and  for  foot-passengers,  charging  and  re- 
ceiving reasonable  toll  therefor,  as  may  be  approved  from  time  to  time  by  the  Secre- 
tanr  of  War. 

Sjec.  2.  That  the  said  bridge  shall  be  constructed  without  interference  with  the 
security  and  convenience  of  navigation  of  said  river  beyond  what  is  necessary  to 
carry  into  effect  the  rights  and  privileges  hereby  granted ;  and  in  order  to  secure  that 
object  the  said  corporation  shall  submit  to  the  Secretary  of  War,  for  his  examination 
and  approval,  a  design  of  and  drawings  for  said  bridge,  and  a  map  of  the  proposed 
location,  giving,  for  the  space  of  one  mile  above  and  one  mile  below  such  proposed 
location,  the  topo^aphy  of  the  banks  of  the  river,  with  shore-lines  and  soundings, 
and  such  other  intormation  as  may  be  required  for  a  full  understandiug  of  the  sub- 
ject ;  and  until  the  said  plan  and  location  of  the  bridge  are  approved  by  the  Secretary 
of  War  the  construction  of  said  bridge  shall  not  be  commenced :  Providedy  That  if  the 
said  bridge  shidl  be  made  with  unbroken  and  continuous  spans,  it  shall  have  three  or 
more  channel-spans,  and  shall  not  be  of  less  elevation  in  anv  case  than  fifty  feet 
above  extreme  high- water  mark,  as  understood  at  the  point  of  location,  to  the  lower 
part  of  the  superstructure  of  the  bridge,  nor  shall  the  spans  of  said  bridge  be  loss  than 
three  hundred  feet  in  length,  and  tbp  main  span  shall  be  over  the  main  chauuel  of 
the  river,  and  the  piers  of  the  said  bridge  shall  be  parallel  with  the  current  of  said 
river,  and  the  bridge  itself  at  right  angels  thereto :  And  provided^  also ^  That  if  any 
bridge  built  under  this  act  be  constructed  as  a  draw-bridge,  it  shall  have  a  draw  over 
the  main  channel  of  the  river  at  an  accessible  and  navigable  point,  and  with  a  span 
or  spans  not  less  than  three  hundred  feet  in  length  in  the  clear,  and  no  river  spans  shall 
be  leas  than  three  hundred  feet  in  length  in  the  clear,  and  the  head-room  uuder  such 
spans  shall  not  be  less  than  ten  feet  above  extreme  hij^h- water  mark ;  and  the  piers  of 
said  bridge  shall  be  parallel  with  the  current  of  said  river,  and  the  bridge  itself  at 
right  angles  thereto,  that  said  draw  shall  bo  opened  promptly  upon  reasonable  signal 
for  the  passing  of  boats,  barges  and  rafts,  and  said  corporation  shall  maiotaiu,  at  its 
own  expense,  from  sunset  to  sunrise,  such  lights  or  other  signals  on  said  bridge  as 
the  Light-House  Board  shall  prescribe:  Provided  also.  That  all  railroad  companies 
desiring  to  use  saitl  bridge  shall  have  and  be  entitled  to  equal  rights  and  privileges 
in  the  passaged  the  same,  and  in  the  use  of  the  machinery  and  fixtures  thereof,  and  of 
all  approaches  thereto,  under  and  upon  such  terms  and  conditions  as  shall  be  pre- 
aoribed  by  the  Secret^  of  War,  in  case  the  parties  shall  be  unable  to  agree  upon 
the  same. 


requirements , ^  .      _  - 

of  the  same :  and  upon  receiving  such  notification  the  said  company  may  proceed  to 
erect  said  bridge,  conforming  strictly  to  the  approved  plan  and  location ;  and  should 
any  change  be  made  in  the  phin  of  the  bridge  or  accessory  works  during  the  progress 
of  the  work  thereon,  such  change  shall  be  subject  likewise  to  the  approval  of  the 
Secretary  of  War. 


I 
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BB€.  4.  That  Willi  IirLdt;e»»il  actxaaary  works,  wh<-a  >", 
ill  act  fiRoctnliiiK  to  Ihe  wmis  aod  limiUitiotu  tlisreof .  > : 
nd  iinltl  liilil);e  KtMtl  ba  terogaized  aitil  known  m  a  po^t  . 

ichnr  >'bikr^-<'  nliiill   !><<  i>i!uln  for  tho  Usnsmiwioa  oth-t!. 
^..~  of  war  of  tha  United  fitates  tlmu  lUo  r.'>l.-  ].< 

tM  railroftds  iDoding  to  Maid  briiiecL  luulwuil 


for  th' 
cnjo.i  I 

Sac. 


of  other  post-nntica  In  (ho  united  SlntM;  ■ 
.^[ly  (.Jme  to  rejnitate  b;  approprisM  legialatinc  ~^~ 
-^  liver  said  brldgD. 
Iiul  llii.i  Uitilcd  Stiit«flHhall  bavo  the  right  of  way  for  snob  postkl-ti 
BUid  liTJdtte  as  tho  GovomnioDt  in»  constmct  or  mntnil ;  wnA  m" 
ieu«s  lu  iiiu  aw  of  Bald  brldce  nhall  lie  |p-aDl«d  to  all  telegrapb  conpAnitii. 
Seo.  0-  Thut  Congr«as  sbul  have  power  at  any  time  to  alt«c,  amend,  t  - ' 
•ct,  BO  M  to  remove  all  material  and  enbatautial  obstrnctiona  to  thu  n 
Mtiu  rjr«r  I>j  the  constrnction  of  said  bridge  and  its  aacessory  workn,  c 
snch  ob«triicUon ;  auil  the  oxpense  of  altering  said  bridge  or  removing  itnch  lil 
tion*  shall  ba  at  tho  expense  of  the  owners  of  anoh  bridge. 

Sec.  7.  That  this  act  ahall  bennll  and  void  if  actaal  coustmctiuu  of  tlull 
liDroiii  aiithorixMl  be  not  commenced  within  one  year  and  completed  wllk' 
years  from  the  date  thereof. 
Approved,  Angnst  6,  I89S. 


AN  ACT  aalUurlilDE  t 

BeittiutBltdbg  tkt  SmaUand  HouMof  BmrtMiiUilititt  of  the  UiuI'a^  ~ 
{n  Congreit  amepibUd,  Tb&t  it  aiiall  be  lawflil  for  the  Cioointtali,  N.i 
OrkaDH  Bullroad  Company  of  Alabama,  a  corporation  dnlyand  li.-^' 
nndor  tUa  lawa  of  the  State  of  Alabama,  its  Bocceseors  or  aaaiKn^.  i 
maintain  a  bridge  over  tbe  TunneMee  River  at  or  near  Milton's  Bluli  <  ' 
Alabama.  Said  bridge  aball  be  conatracted  to  provide  for  the  possu;,''^ 
trains,  and,  at  the  option  of  the  persona  bv  whom  it  may  be  built,  uuy  bo  b»mI  for 
the  passage  of  wagons  and  vehicles  of  all  kindx,  for  the  tranBit  of  aulmaLt,  and  for 
foot-passeugen,  for  such  reosouabla  ratiuof  toll  as  may  be  approvi^il  rn>ni  tlm^f" 
time  by  tbe  Seorstaryof  War. 

Hko.  2.  That  any  bridge  Milt  nnder  this  act  and  subject  tuiUlJti    ' 
a  lawful  strnotore,  and  shall  be  recognized  and  known  aa  a  pust-ri> 
also  no  higher  charge  shall  he  made  for  the  transmisaion  over  tht  r< 
the  troops,  and  the  manitiona  of  war  of  the  United  Statea,  <ir  ;>.\- 
paasing  over  said  brj^^  than  the  rate  per  mile  paid  fur  I'l' 
railroad  orpabLo  highways  leading  to  the  said  bridge;  iir.  ' 
and  piivileKOH  of  other  nost-roads  in  the  United  Btatea ;    r 
useof  said  bridgeshall  be  granted  to  alt  telegraph oomp:! 
ohall  have  the  tight  of  way  across  said  bridge  audits  appr" 
purposes. 

8sc.  3.  That  the  said  bridge  shall  be  ooostruolul  sa  a  draw-bridge,  tbe  ilii«« 
pivot  pier  shall  bo  at  snub  point  in  tbe  ohiianet  of  the  river  oa  the  Secretory  of  Vrtt 
may  direct,  and  tho  openiug  or  [lassage-way  of  said  dntw-piur  ahull  hi-  *"  j-mtwrt^ 
and  arranged  that  water-craft  can  be  worked  tbrousb  it  at  any  au'l  "H  nniru  buI 
the  draw-span  shall  not  be  of  leaa  width  than  the  wTdest  draw-«piiT'  - 
Congress  for  any  bridge  on  the  TenueBsae  River,  and  tbe  lowest  [i<> 
span  shall  beoA  high  above  the  wal«r  as  the  hi  gliest  draw -span  i-i>'  i 
bridge  over  the  Tenncaseti  Biver,  and  tho  piers  of  said  bridge  aJial  t   : 
and  the  bridge  itself  at  right  nugleato  the  onneut  of  the  river :  I'r-' 
said  draw  shall  bo  opened  promptly  upun  reasonable  signal  for  tli' 
and  said  company  or  corporation  ehall  maintain,  at  its  own  expeti~' 
auuriso,  such  lights  or  other  aignals  on  said  bridge  oa  tbe  Light  I  '■ 
presoribo.     No  bridge  Bboll  be  erected  or  malutaiiiud  irndcr  ili.>  nu 
which  shall  at  any  lima  substantially  or  materially  obi^i:  - 
said  river;  and  if  any  bridge  ereoted  under  snch  anthont' 
Secretary  of  War,,  otiBtractsuoh  navigation,  lie  is  horeti', 
change  or  alteration  of  eoid  bridge  to  be  made  as  will  <  < 

struotion;  and  all  snch  alterations  shall  bemadeondallsiti !.  . 

ut  theexpcnaoof  tho  owneror  owners  of  said  bridgo:  and  m  i-jl^ 
arisiocfroni  any  ubstruction or  alleged  obstrnotion  to  toef^enaii);.! 
ooused  or  alleged  to  ho  caused  by  said  bridgo,  tbe  cause  may  be  l<ri 

t  coort  of  the  United  States  of  the  State  of  Alabama  in  whoite  .i<  i       .   :.i'>a::< 
"  a  of  laid  obatractiou  or  bridge  may  be  located,  Pnviiti,fartkwr, 
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in  this  act  shall  be  so  oonstmed  as  to  repeal  or  modify  aa^  of  the  provisions  of  law 
DOW  existing  in  reference  to  the  protection  of  the  navigation  of  rivers,  or  to  exempt 
this  bridge  from  the  operation  of  the  same. 

Sec.  4.  That  all  railroad  companies  desiring  the  nse  of  said  bridge  shall  have  and 
be  entitled  to  equal  rights  and  privileges  relative  to  the  passage  of  railway  trains 
over  the  same,  and  over  the  approaches  thereto,  upon  payment  of  a  reasonable  com- 
pensation for  such  nse;  and  in  case  the  owner  or  owners  of  said  bridge  and  the  sev- 
eral railroad  companies,  or  any  one  of  them,  desiring  such  use,  shall  fail  to  agree 
upon  the  sum  or  sums  to  be  paid,  and  upon  rnles  and  conditions  to  which  each  shall 
conform  in  using  said  bridge,  all  matters  at  issue  between  them  shall  be  decided  by 
the  Secretary  of  War,  upon  a  hearing  of  the  allegations  and  proofs  of  the  parties. 

Sec.  5.  That  any  bridge  authorized  to  be  constructed  under  this  act  shall  be  built 
and  located  under  and  subject  to  snch  regulations  for  the  security  of  navigation  of 
said  river  as  the  Secretary  of  War  shall  prescribe ;  and  to  secure  that  object  the  said 
company  or  corporation  shall  submit  to  the  Secretary  of  War,  for  his  examination 
and  approval,  a  design  and  drawings  of  the  bridge,  and  a  map  of  the  location,  giving, 
for  the  space  of  one  mile  above  and  one  mile  below  the  proposed  location,  the  topog- 
raphy ol  the  banks  of  the  river,  the  shore-lines  at  high  and  low  water,  the  direction 
and  strength  of  the  currents  at  all  stages,  and  the  soundings,  accurately  showing  the 
bed  of  the  stream,  the  location  of  any  other  bridge  or  bridges,  and  shall  furnish  such 
other  information  as  may  be  required  for  a  full  and  satisfactory  understanding  of  the 
subject ;  and  until  the  said  plan  and  location  of  the  bridge  are  approved  by  tne  Sec- 
retary of  War  the  construction  of  said  bridge  shall  not  be  commenced ;  and  should 
any  change  be  made  in  the  plan  of  said  bridge  during  the  progress  of  construction, 
such  change  shall  be  subject  to  the  approval  of  the  Secretary  of  War. 

Sko.  6.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby  expressly  reserved. 

SsG.  7.  That  this  act  shall  be  null  and  void  if  actual  construction  of  the  bridge 
herein  authorized  bo  not  conmienced  within  one  year  and  completed  within  three 
years  from  the  date  thereof. 

Approved,  August  6,  1888. 


AN  ACT  to  Mithorixe  (he  oonatraotioii  of  a  railroad,  wagon,  and  foot-paaseneer  bridge  across  the 
HUlBboTough  River,  at  a  pohit  in  the  town  of  New  Smyrna,  in  the  county  of  Volusia  and  State  of 
Floiida. 

Be  it  enacted  by  the  Senate  and  Houee  of  Bepreeeniatives  of  the  United  Statee  of  Amer- 
ica in  CkmgresB  aeeembledf  That  the  Atlantic  and  Western  Railroad  Company,  a  corpo- 
ration organized  under  the  laws  of  the  State  of  Florida,  its  successors  and  assigns, 
be,  and  are  hereby,  authorized  to  construct  and  maintain  a  bridge,  and  approaches 
thereto,  over  the  Hillsborough  River,  in  the  county  of  Volusia,  State  of  Florida,  at 
the  most  accessible  point  on  said  river,  in  the  town  of  New  Smyrna,  in  said  county 
and  State.  Said  bridge  shall  be  constructed  to  provide  for  the  passage  of  railway 
trains,  and,  at  the  option  of  the  corporation  by  which  it  may  bo  built,  may  bo  used 
for  the  passage  of  wagons  and  vehicles  of  all  kinds  for  the  transit  of  animals  and  for 
foot-passengers,  for  such  reasonable  rates  of  toll  as  may  be  approved,  from  time  to 
time,  by  the  Secretary  of  War. 

Sec.  2.  That  any  bridge  built  under  this  act  shall  be  constructed  without  interfer- 
ence with  the  security  and  conyenience  of  navigation  of  said  river  ;  and  in  order  to 
secure  a  compliance  with  these  conditions  the  corporation,  previous  to  commencing 
the  construction  of  the  bridge,  shall  submit  to  the  Secretary  of  War  a  plan  of  the 
bridge  and  of  any  accessory  works,  together  with  a  detailed  map  of  the  river  at  the 
proposed  site  of  the  bridge  and  for  a  distance  of  a  mile  above  and  below  the  site,  to- 
gether with  all  other  information  touching  said  bridge  and  river  and  accessory  works 
as  may  be  deemed  requisite  by  the  Secretary  of  War  to  determine  whether  the  said 
bridge  when  built,  will  conform  to  the  prescribed  conditions  of  this  act :  Provided, 
That  the  piers  of  said  bridge  shall  be  parallel  with  the  current  of  said  river,  with 
clear  openings  between  them,  the  axis  of  the  bridge  as  nearly  as  possible  at  right 
angles  thereto,  and  the  lowest  part  of  the  superstructure  at  least  six  foet  above  the 
level  of  the  water  at  its  highest  stage:  Andprovidedy  also,  That  any  bridge  built  nn- 
der  this  act  shall  be  constructed  as  a  pivot  draw -bridge,  with  a  draw  over  the  main 
channel  of  the  river  at  the  most  accessible  and  navigable  point,  and  with  spans  of 
not  less  than  one  hundred  feet  in  length  in  the  clear  on  each  side  of  the  central  or 
pivot-pier  of  the  draw,  and  with  the  piers  a^acent  to  the  draw  openings  provided 
with  suitable  guide  cribs  or  piers:  Provided  aUo,  That  said  draw  shall  bo  opened 
promptly  upon  reasonable  signal  for  the  passing  of  boats ;  and  said  company  or  cor- 
poration shaU  maintain,  at  its  own  expense,  from  sunset  to  sunrine,  such  lights  or  other 
signals  on  said  bridge  as  the  Light-House  Board  shall  prescribe. 

Sjec.  3.  That  the  Secretary  of  War  is  hereby  authorized  and  directed,  upon  receiv- 
ing any  such  plan  and  map  and  other  information,  and  upon  being  satisfied  that  a 
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britlu*  built  no  ancli  iibtn  and  » 


itlM  buill 


the  proaoriboil  ooadilin 


~Z 


»  erection  of  aalil  l)TJ<ig«,  euiili'i ' ' 
bnt  iiuUl  the  8ccrctoi7  of  W»r  opptcvcn  «i  iii-  i^l:iii  i.uii  hb'hui.h  .-i  r 
kuCMwiry  work*,  iintl  Tiotilli^s  tliB«om)iiiaf  tit  tliii  oiuuo.  [lie  bi'Hl|;D  shai 
AUil  •lionUl   any  cbaiigc  bn  modo  ia  llie  [iIbu  of  tlui  bcidee  or  luid  oi 
iliirini;  ttiuiimgrewnf  thu  work  tbemao,  suoliuliaiUgVBluuL  beimbjeetlLkcniwU 
kjipniviil  of  tlio  Srwrctorj'  at  War. 

8xc.  4.  Tfant  iuiy  liriilgo  aad  AMcmciry  woikg,  wlien  Imilt  and  ooastTveted  «od«rlbi 
AOt  and  AccordiDc  to  tbo  tcrma  Mid  liniHktiorw  thonuif,  atiall  tw  n  lawrtil  ttnt" — 
Mid  aftid  l>r)d|;e  vhall  bo  recognised  «Dd  fcnuwo  ■■  a  jHUt-roate,  apim  wbich  d 
bisher  charge  aliall  be  made  Tor  tfa«  tronatninion  over  Uie  aatao  uf  Ibe  naiU  tb 
tn>o|>i.  Mid  tn«  mnidtlomi  of  war  of  tbo  United  Statm  than  tlw  ntUr  per  mil«  paM  fa 
tbo  tranaportatloa  over  the  railroads  or  pnbUahtghwaTBlMHlitigtUBahl  bndjpe;  ir 
■aid  bridge  stiall  or^Joy  the  righla  and  pririle^  of  oUier  wnA-routea  tn  tbo  Oott 
fitalen;  Mid  e(|nnl  prmlngra  in  the  nao  of  naid  bridRV,  bIiiiU  be  Rnuitisl  to  all  h' 

ah  campaoiea;  and  tbe  United  StAlea  shall  bavn  llu.'  riuht  o(  way  amat  h 
je  anil  Its  npproonhea  for  nostal-tolegraph  pnnMHM  g  and  Congmm  ntertm  tl 
right  at  any  time  to  n^olnte  by  appropriate  le^islatioo  Uw  chargca  for  b«i)ibt  ai 
pasnengerB  orer  said  bndse. 

Skc.  &.  That  all  railroad  companies  degiring  the  tu«  of  said  bridceahnll  b 
beentittpdto  equal  right«  and  privileges  re&tiveto  tbi-  {'u.ii.i 
over  tbo  sitmA,  and  over  the  approaches  tbereto,  npofi   ■ 
oouipcnsation  for  such  nse ;  and  in  case  the  owner  m  •<■ 
several  railroad  oonpanios,  or  any  o-ne  of  them  dtairiTi^ 
upon  the  sum  or  sums  to  lie  paid,  and  npon  rules  and  >  ■ 

conform  in  nslni;  lutid  bridge,  all  maHers  at  issue  Int^vi  l  ._  

the  Secretary  of  War  npoii  tbe  bearing  of  the  allegations  iinil  prooiH  <•!:  ilm  partlH 

Ssc.  6.  That  the  ri^bt  to  alter,  aneud,  or  repeal  tbia  ai^t  is  bcroby  Hsptowiy  n 
served;  and  the  right  to  raqni re  any  changes  in  said  stmctiirr,  or  entint  rpmovBl. « 
the  espenoe  of  the  owners  thereof,  wbenever  Congress  sball  decide  that  Ihn  poblh 
fnt«reBts  require  it,  is  also  expressly  reserved. 

Sxc.  7.  Tbal  tbia  act  shall  be  noil  and  void  if  aotaal  constnicKuu  of  tlm  lirid|< 
bereiu  aorhorizcd  be  not  commenced  wUhia  ooe  year  and  completed  within  tt 
years  from  the  date  thereof. 

Approved,  August  6,  1888. 


iTdieDklUubnri 

St  it  rmaeled  fty  Ilie  Sf<t<e  imd  Houtt  of  Beprmeni»titr»  of  lUe  Cnitrd  StMttBf  Awtrtt 
in  Ct>iijrw<a«wn>bE«(J,  That  to  the  lialifuxItivM  Bridge  and  Street  BailwayCointitoTi 
a  body  eorporate  existing  by  and  undor  tb«  laws  of  the  Stale  nf  Florida,  lis  tuco*- 
sorsor  assigns,  is  granted  the  consent  of  the  Governnienli  lu  uuusfruet  and  malutiun 
a  pile  bridge  i)rovided  with  a  suitable  draw,  over  tbe  Halifui  Kiver  at  Dsylniub 
Vnluttia  County,  Florida,  to  be  used  fur  the  puasage  of  ruul'iiaasengen.  aiiioiBUv  uA 
vehicles  of  alt  kinds,  for  reasonable  rates  of  toll,  to  be  approved  IVom  time  to  tloiHliy 
tlto  Secretary  of  War,  and,  at  the  option  of  tbe  ooiupouy,  to  be  naed  fur  the  pSBsga 
of  railway  trains  and  street'ears. 

SRC.  3.  That  tbe  draw  ofaald  bridge  shall  be  in  obarge  of  some  perooii,  to  th*l  <t 
all  times  the  same  may,  withont  unneceaaarj'  delay,  bu  opened  fur  tbe  pssaaM  uf 
■team  and  sail  boats  or  olber  wuter-oraft  uavignting  said  river,  and  saiil  con^^W 
abnlt  niaintain,  at  its  own  expense,  eneh  lights  on  the  bridge  as  mny  lie  nMinirril  Mj 
tbo  Ltghl^House  Board  for  the  safety  of  navigation. 

8sa  3.  That  tbe  hriiiee  conatrnated  under  this  oot  ahull  he  a  lawful  ■tmctnie,  wd 
shall  be  recognisLiI  and  known  aa  a  post-route,  upon  which,  also,  nn  hif^hcr  <ih*ns 
sliall  bo  mad»  for  tlio  trananiiMion  over  the  Bumo  of  tbo  mails,  (li  ' "' 

mnnitionnof  warof  the  United  States  than  other  personnpuy  fur  Irl. 
und  equal  privileges  In  the  use  of  snid  bridge  shall  1m  eraateil  t<< 
panics,  and  the  United  States  shall  have  the  ri^ht  of  a  way  i. 
aomsHsaiil  bridge,  and  all  mllroad  companies  desiring  tbe  dsr  ii 
hnvo  and  bo  eutitled  tn  eqnal  rigbta  and  privileges  relative  t«  tb.  . 
trains  ovar  thu  same,  and  over  tbo  npprooohes  thereto,  npoa  the  paymcl 
■i)iia1docompi<iJHa(ion  for  sucb  nse;  and  in  oaao  the  owner  or  (iwaei*  ti\ 
aiidthescvL'i-ul  railroad  companies,  or  any  one  of  them,  desiritw  anell  UMI 

[me  npou  the  snm  or  sama  to  be  paid,  and  npon  mles  and  oooditfoM  id 

ill  coDfonnlD  imD^ttMdlnidgQ,  all  matters  at  lssn« between  "■ '*■' 


-.  ■^r^**tr. 
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• 
by  the  Secretary  of  War  apon  heariBff  of  the  allegations  and  proofs  of  the  parties : 
I^ravidedf  That  before  this  act  shall  take  effect  the  plans  therefor  and  the  location  of 
said  bridge  shall  be  submitted  to  and  approved  by  the  Secretary  of  War,  and  the 
company  shall  farther  submit  to  him  a  detailed  map  of  the  river  at  the  proposed  site, 
and  for  one  mile  above  and  one  mile  below  the  same,  giving  the  topography  of  the 
iMHikB  of  the  river,  the  shore-lines  at  high  and  h)w  water,  the  direction  and  strength 
of  the  current  at  all  stages,  and  the  soundings  accurately  showing  the  bed  of  the 
stream,  the  location  of  any  other  bridge  or  bridges,  and  shall  furnish  such  other  in- 
formation as  may  be  required  for  a  full  and  satisnctory  understanding  of  the  subject: 
Atid  provided  further^  That  the  right  to  alter  or  amend  this  act,  so  as  to  prevent  or 
remove  all  material  obstructions  to  the  navigation  of  said  river,  is  hereby  expressly 
reserved,  and  all  changes  or  alterations  so  required  shall  be  made  at  the  expense  of 
the  parties  owning  or  controlling  said  bridge. 

8ec.  4.  That  this  act  shall  be  null  and  void  if  actual  construction  of  the  bridge 
herein  authorized  be  not  commenced  within  one  year,  and  completed  within  three 
years,  from  the  date  thereof. 

Approved,  August  6, 1888. 


AN  ACT  toaathorise  the  oonstmction  of  a  railroad^  wason,  and  foot-paaseDfcer  bridge  acroBs  the  Saint 
John's  River,  between  De  Land  Landing  and  Lake  Monroe,  in  the  State  of  Florida. 

Be  it  enacted  hy  the  Senate  and  House  of  Bepreeentafivee  of  the  United  States  of  Amerioa 
n  Congress  assembled,  That  the  Atlantic  and  Western  Railroad  Company,  a  corpora- 
tion organized  under  the  laws  of  the  State  of  Florida,  its  successors  and  assigns,  be, 
and  are  hereby,  authorized  to  construct  and  maintain  a  bridge  and  approaches  thereto, 
over  the  Saint  John's  River,  in  the  State  of  Florida,  at  any  accessible  point  between 
De  Land  Landing  and  Lake  Monroe,  on  said  river.  Said  bridge  shall  be  constructed 
to  provide /or  the  passage  of  railway  trains,  and,  at  the  option  of  the  corporation  by 
which  it  may  be  built,  may  be  used  for  the  passage  of  wag(ms  and  vehicles  of  all 
kinds,  for  the  transit  of  animals  and  for  foot  passengers,  for  such  reasonable  rates  of 
toll  as  may  be  approved,  from  time  to  time  by  the  Secretary  of  War. 

Sec.  2.  That  any  bridge  built  under  this  act  shall  be  constructed  without  interfer- 
ence with  the  security  and  convenience  of  navigation  of  said  river ;  and  in  order  to 
secure  a  compliance  with  these  conditions  the  corporation,  previous  to  commencing 
the  construction  of  the  bridge,  shall  submit  to  the  Secretary  of  War  apian  of  the  bridge, 
and  of  any  accessory  works,  together  with  a  detailed  map  of  the  river  at  the  proposed 
site  of  the  bridge  and  for  a  distance  of  a  mile  above  and  below  the  site,  together  with 
all  other  information  touching  said  bridge  and  the  river  and  accessory  works  as  may 
he  deemed  requisite  by  the  Secretary  of  War  to  determine  whether  tho  said  bridge 
when  built  will  conform  to  the  prescribed  conditions  of  this  act :  Provided,  That  the 

Eiers  of  said  bridge  shall  be  parallel  with  the  current  of  the  river,  with  clear  openings 
etween  them  and  the  axis  of  the  bridge  as  nearly  as  possible  at  right  angles  to  the 
current,  and  that  the  lowest  part  of  the  superstructure  of  the  bridge  shall  be  at  least 
four  feet  above  the  surface  of  the  river  at  its  highest  flood  stage,  and  with  the  piers 
adjacent  to  the  draw-span  provided  with  suitable  guide  piers  or  cribs :  And  provided 
also.  That  any  bridge  built  under  this  act  shall  be  constructed  as  a  pivot  draw-bridge, 
with  a  draw  over  the  main  channel  of  the  river  at  an  accessible  and  navigable  point, 
and  with  spans  of  not  less  than  one  hundred  feet  in  length  in  the  clear  on  each  side 
of  the  central  or  pivot  pier  of  the  draw :  Provided  also,  That  said  draw  shall  be  opened 
promptly  upon  reasonable  signal  for  the  passing  of  boats ;  and  said  company  or  cor- 
poration shall  maintain,  at  its  own  expense,  from  sunset  to  sunrise,  such  lights  or 
other  signals  on  said  bridge  as  the  Light  House  Board  shall  prescribe. 

Src.  3.  That  all  railroad  companies  desiring  the  nse  of  said  bridge  shall  have  and 
be  entitled  to  equal  rights  and  privileges  relative  to  the  passage  of  railway  trains  over 
the  same,  and  over  the  approaches  thereto,  upon  payment  of  a  reasonable  compensa- 
tion for  such  use ;  and  in  case  tho  owner  or  owners  of  said  bridge  and  the  several  rail- 
road companies,  or  any  onoof  them,  desiring  such  nse  shall  fail  to  agree  upon  the  sum  or 
sums  to  be  paid,  and  upon  rules  and  conditions  to  which  each  shall  conform  in  using 
said  bridge,  all  matters  at  issue  between  them  shall  be  decided  by  the  Secretary  of 
War,  upon  hearing  of  tho  allegations  and  proofs  of  the  parties. 

Sec.  4.  That  the  Secretary  of  War  is  hereby  authorzed  and  directed,  upon  receiv- 
ing any  sach  plan  and  map  and  other  Information  and  upon  being  satisfied  that  a 
bridge  built  on  such  plan  with  such  accessory  works  and  at  such  locality  will  conform 
to  the  prescribed  conditions  of  this  act,  to  notify  tho  company  that  ho  approves  the 
same,  and,  upon  receiving  such  notification,  the  said  company  may  proceed  to  an 
erection  of  said  bridge,  conforming  strictly  to  the  approved  plan  and  location ;  but 
until  the  Secretary  of  War  approves  the  plan  and  location  of  said  bridge  and  acces- 
■ory  works  and  shall  notify  the  company  of  the  same,  the  bridge  shall  not  be  com- 
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r  linilt  i  luul  Hhuulil  aoy  olian({«  be  niAdo  iu  tlui  plna  of  tlio  brtilgo  or  wiid 

'DMof  tho  work  thomr-   — >--•-----   .i.->i.-_.. 

n  ScontUry  ot  War. 

'    KICC.5.  Thill  iiny  hu.\^.-  ,.ii.l  ;.n7 ..■,«..!>■  w.irk»,  wli.'i, 
tlitH  net  uiil  11'  '  "      ' 

nlTlilghorTh..- 
tronpi,  uiiil  111' 
ilin  trnospori-j 
Mill  IirlU)^  »}- 
States;  ntiil  •.  ,  ..  . 

Sritrb  «uiui>ani(iH ;  Mid  tlie  Uoited  6tat(-e 
riilgo  iind  itn  approtuihes  for  postal  telegtui" 
rJ|;bi  ut  any  tiiiiu  to  rebate  IJ;  appn>pnu(<' 
pusw'iiui'iH  uvT  Htiiil  bndge. 

!^b:r,  )1,  Tljitt  ILe  right  to  alter,  amend,  or  repeal  t  hi  a  act  is  licniby  oxpr«Ml;r* 
w«i  v>*d  ;  itii'l  tli»  Tight  to  reqnire  any  cliaDfrM  in  said  itniiitiin<.  or  iU  nmoval,  si  llM 
'■X[Hiii>m  (.rtliiiowocra  thereor,  nbenover  Secretary  of  War  shall  decide  that  thspuh 
liu  itil«r«stH  roqiiira  it,  is  also  «xpi«t>al7  resoTTcd. 

Hkc-  7,  Tlial  Ibis  act  stall  be  null  and  void  if  aotan)  constmnl.iou  of  lbs  bHilj 
lioreiu  aatborieed  bo  not  couiuieDCcd  witbin  ono  year  and  DOi»plot«d  wllliiu  ti 
years  from  the  date  thoreor. 

Approved,  AoiriMt  6,  13^. 


AS  ACT  lo  uilbar: 


,0  oball  M 


I 


lia  it  rnactrd  bi/  (Ji«  Senate  and  Home  o/  Bepratnlaticf  of  tJM  Dnileit  SlaU*o/Atu 
JH  Cnngrtii» attvaiMtd, That  tbo  Chattanooga,  Rome  aud  ColnmliDs  Railroad  C'nmpjDfi 
a  torporallou  organized  nndor  tlie  Inns  of  the  8tate  of  Oeorgin,  bn,  an<l  the  »inw  il 
hfinvlij.  ailthorixed  to  conatmct  and  inaintain  a  bridire  acn>M  tho  C'oibuiaiila  Siva 
and  approaeheet^  said  bridge,  at  or  near  Bonis,  in  the  conn  ty  of  tloyil,  and  Slats  i 
tivnrgia,  for  the  passage  of  railway  trains. 

Skc.  3.  That  any  bndgeboilt  nader  this  act  and  subject  toiM  Itmlri 
u  lawful  structure,  and  BDall  bo  rooogniEed  and  known  as  a  poBf-ii"' 
enjoy  the  rights  and  privileges  of  other  post-roads  in  the  Uoit^il  si 
no  bibber  charge  shaJl  boutadefor  tho  traasDilssionoTortbeEuiin 
andiuiiuitionsof  war  of  the  United  States,  or  for  throngh  railway  , 
poesing  over  said  bridge,  tbaa  the  rate  pormi4e  for  their  u.v. 
railroad  leading  to  said  oridge ;  and  eqnal  privilegoa  in  the  use  <it  -.i.  . 
b«  granted  to  all  telegraph  compiuiies,  and  the  United  Stales  shall  lt»vu  ._ 
way  snross  said  bridge  for  postal- telegraph  purposes ;  that  the  said  brl^ 
oonatraoted,  either  by  draw, span,  or  otbeiwiso,thatafreeand  nnobstruttM 
way  may  be  seourod  to  all  water-craft  navigating  said  river  at  tho  polttiH 
Pranidrd,  That  if  said  bridge  antborjzed  to  lie  cons tmcted  under  this  act  sba^ 
structed  us  a  dran-bridge,  the  draw  shall  bo  opened  promptly  upon  the  n 
signals  for  the  piuaage  of  boats  or  vessels;  aud  said  corporation  shall  inatoiain,  ll 
its  own  expense,  from  sDoset  to  sunrise,  snob  lights  or  other  Hignalu  in  nn(d  hiiilfp  N 
the  Light  House  Board  shsU  prescribo. 

Sico.  3.  That  all  railroad  compani<»  desiring  the  qm  of  said  bi  id_ 
be  enticed  to  eqnat  rights  and  privileges  rclalivB  to  tlio  paiv.i,. 
over  ths  same,  and  over  tho  approaches  thereto,  upon  thopa>'i' 
oompi'iisation  for  such  use  ;  and  in  vase  the  owner  or  loviuux  <>'. 
several  railroad  companies,  or  any  one  of  them,  deoirii;?         ' 
upoD  tho^um  nr  sums  to  be  paid,  and  npon  mlos  and  <  i 
conform  iu  utiog  said  bridge,  all  matters  at  issue  b<'i  v. 
the  Secretary  of  War  npon  tho  hearing  of  the  allegai  i.. 

Sec.  4.  That  aey  bridge  anihoriecd  to  bo  oonBtnicI'  ■ 
and  loo aled  under  and  sulijeut  to  such  regolaliuns  l<>r 
said  river  as  IbeSecretary  of  Warsball  prescribo;  uui 
company  or  cor|)oration  shall  aiibrait  to  theSecretary  ■>: 
approval,  a  design  aiid  drawings  of  tbo  bridge,  and  n  in.., 

the  space  of  onemlle  below  anil  one  mile  above  the  prui'"...-  .■-■- ;.. 

nfthe  banics  of  the  river,  the  shoro-linea  at  high  and  iin 
siTonglhof  the  current  at  all  stagos,  and  the  sonndiogs,  aocitrMt(.-ly  dte 
of  the  stream,  the  location  oranyotber  bridge  or  bridges,  aadshall  Airn. 
.^t .: ^  „jj,y  ^  required  for  a  full  and  satlafaetory  nndorstandiOi 


^- 
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of  War  tbe  oonstrnotion  of  said  bridge  shall  not  be  oommenoed ;  and  should  aoy 
change  be  made  in  the  plan  of  said  bridge  daring  the  progress  of  constraotion,  sach 
change  shall  be  subject  to  the  Secretary  of  War. 

Ssc.  5.  That  the  right  to  alter,  amend,  or  repeal  this  act,  is  thereby  expressly  re- 
senred ;  aud  any  alterations  or  changes  that  may  be  required  by  the  Secretary  of 
War  in  the  bridge  constructed  under  this  act,  or  its  entire  removal  shall  be  made  by 
the  corporation  owning  or  controlliuff  the  same,  at  its  own  expense.  Furthermore, 
if  the  construction  of  said  bridge  shall  not  be  commenced  .within  two  and  completed 
within  four  years  after  the  passage  of  this  act,  all  privileges  conferred  hereby,  and 
this  act,  shall  become  null  and  void. 

ApproTcd,  August  6,  1888. 


*  V  ACT  aathoriiiog  the  Hoaston,  Central  ArkAons  and  Northern  Railway  Company  to  oonstmot 
and  maintain  bridgee  aoross  Bayoa  Bartholomew  and  aoroee  Ooachlta,  Red,  Little,  and  Sabine 
Riven  in  Lonisiana. 

Be  H  enacted  hj/  the  Senate  and  House  of  Bepreeentatires  of  the  United  States  of 
America  in  Congress  assembledy  That  the  Houston,  Central  Arkausas|and  Northern  Rail- 
road Company,  a  corporation  created  and  existing  under  and  by  virtue  of  the  laws  of 
the  States  of  LK>uisiana  and  Arkansas,  be.  and  is  herebjr,  authorized  to  construct  and 
maintain  bridges  across  Bayou  Bartholomew,  Ouachita  River,  Little  River,  Red 
River,  and  Sabine  River,  in  the  State  of  Louisiana,  at  such  points  as  may  hereafter  be 
*  selected  by  said  railway  company  for  crossing  said  rivers  with  its  railroad  line.  Said 
bridges  shall  be  constructed  to  provide  for  the  passage  of  railway  trains,  and  at  the 
option  of  the  said  railway  company  by  whom  they  may  be  bailt,  may  be  used  for  the 
passage  of  wagons  and  vehicles  of  all  kinds,  for  tbe  transit  of  animals,  and  for  foot- 
passengers,  for  such  reasonable  rates  of  toll  as  may  be  fixed  by  said  railway  company, 
and  approved  by  the  Secretary  of  War. 

Skc.  2.  That  said  bridges  built  under  this  act  and  subject  to  its  limitations  shall 
be  lawful  structures,  and  shall  be  recognized  and  known  as  post-routes,  upon  which 
also  BO  higher  charge  shall  be  made  for  the  transmission  over  the  same  of  the  mails, 
the  troops,  and  munitions  of  war  of  the  United  States  than  the  rate  per  mile  paid  for 
the  transportation  over  the  railroad  or  public  highways  leading  to  the  said  bridges, 
and  tbey  shall  enjoy  the  rights  and  privile^^  of  other  post-roads  hi  the  United  States; 
and  equal  privileges  in  the  use  of  said  bridges  shall  be  granted  to  all  teloj^raph  com- 
panies ;  and  the  United  States  shall  have  the  right  of  way  aoross  said  bridges,  and  its 
approaches,  for  postal-telegraph  purposes. 

Sec.  3.  That  if  said  bridge  or  bridges  erected  and  maintained  under  the  authority 
of  this  act  shall  at  any  time  substantially  or  materially  obstruct  the  free  navigation 
of  said  bayou  or  river,  or  shall,  in  the  opinion  of  the  Secretary  of  War,  obstruct 
such  navigation,  he  is  hereby  authorized  to  cause  such  change  or  alteration  of  said 
bridge  or  bridges  to  be  made  as  will  effectually  obviate  such  obstruction  ;  and  such 
alteration  shall  be  made  and  all  such  obstructions  be  reiuoved  at  the  expense  of  the 
owner  or  owners  of  said  bridge :  and  in  case  of  any  litigation  arising  from  any  obstruc- 
tion or  alleged  obstruction  to  tne  free  navigation  of  said  bayou  or  rivers,  or  either  of 
them,  the  case  may  be  brought  in  tbe  district  court  of  the  United  States  of  the  State 
of  Louisiana  in  which  any  portion  of  said  obstruction  or  bridge  may  be  located  :  Pro- 
vided, That  nothing  in  this  act  shall  be  so  construed  as  to  repeal  or  modify  any  of 
the  provisions  of  law  now  existing  in  reference  to  the  protection  of  the  navigation  of 
rivers,  or  to  exempt  said  bridge  or  bridges  from  the  operation  of  the  same. 

Sec  4.  That  all  railroad  companies  desiring  the  use  of  said  bridge  or  bridges  shall 
haveand  be  entitled  to  equal  rights  and  privifeges  relative  to  the  passage  of  railway 
trains  over  the  same,  and  over  the  approaches  thereto,  upon  payment  of  a  reasonable 
compenifation  for  such  use. 

Sbc.  5.  That  the  bridge  or  bridges  authorized  to  be  constructed  under  this  act  shall 
be  built  and  located  under  and  subject  to  such  regulations  for  the  security  of  naviga- 
tion of  said  bayou  and  rivers  as  the  Secretary  of  War  shall  prescribe,  and  to  seen  re 
that  object  the  said  company  or  corporation  shall  submit  to  the  Secretary  of  War,  for 
his  examination  and  approval,  a  design  and  drawinii^sof  said  bridge  or  brid«<:e8,  and  a 
map  of  the  location,  giving  for  the  space  of  one  mile  above  and  one  mile  below  the 
proposed  location  of  tbe  bridge  or  bridges,  the  topography  of  the  banks  of  the  bayou 
or  rivers,  the  shore-lines  at  high  and  low  water,  the  direction  and  strength  of  the  cur- 
rents at  all  stages,  and  the  soundings,  accurately  showing  the  bed  of  the  stream,  the 
location  of  any  other  bridge  or  bridges,  and  shall  furnish  such  other  inforinatio.i  as 
may  be  required  for  a  full  and  satisfactory  understanding  of  the  subject;  and  until 
the  said  plans  and  location  of  the  bridges  are  approved  by  the  Secretary  of  War,  the 
bridge  or  bridges  shall  not  be  built,  and  should  any  change  be  made  in  tho  plan  of  the 
said  bridge  or  bridges  during  the  progress  of  construction,  such  change  shall  be  sub- 
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_.   ....jL  tliln  »ct  hIibII  Im  mill  aiul  void  if  a4:luat  ounatraEtiun  of  Ibc  hnJga 

lurreiu  AutburliMil  1>e  uutcouiniunci-il  trilliiiivni>}'s»riu]d  euuiplutocl  wirbin  firarfm 
fram  Lh«  A»W  ihartnit. 

Skc  T.  Titnl  lliu  right  to  ulUir,  uiauiul,  ur  lepeai  tliiH  tuit  U  bonU;  axiin«lr  B 

Api)rovi'(l,  Aiigiifl;  li,  IS*S. 


k.  WurtM  lUrcr  and  tha  TonUgW*  Bii«r  lu  Au1hm>. 
Ht  It  enoctrd  bjf  lit  Stfate  and  Upiuf.  of  UnprrimnlaUva  •/  tbi  Vnited  Slalra  of  Am 


<»1  Cota- 


Ptf 


in  Cunfn'tH*  lUiWMAtrd,  Tlitlt  tlin  Mb«iiii,  Tniuiali 

Cuuy,  A  corporation  crii»te<l  adiI  nxlarillK  >' 
BKliyt  AotlioriEoil  t«  ereot  and  maluLMO  uci<i 
or  near  Foster's  Ferry,  or  at  snob  point  neiii 
railroai)  oompituy  for  crowiuf;  ssid  river  with  : 
biKbee  Birer  in  or  noar  towusfaip  tirclvo,  ar  x 
rAilroad  compan;  for  crosaiDg said  rirer 'Willi  < 
bave  eacU  a  drair-spaii,  fta  a«  not  to  ioterforit  \ 
tUfd,  Tbatany  britlKo  ooiutrnoled  under  tin 
iball  be  a  lanful  atructiir&  andabatl  be  kii<i'> 
tbe  Bame  ia  hereby  deolareil  to  beapoet'raiid', 
!)•  mads  for  the  traosiniesloD  over  tbe  aamn  ■>• 
of  norof  the  United  States,  or  for  Uiroagli  |. 
bridge,  thau  tbe  rate  per  milo  paid  for  their  i[ 
to  tbe  said  bridfjea,  and  eqaal  privileges  in  (h. 
to  all  ielegrapb  aod  telephone  oompanies;  :: 
rigbl  of  way  across  said  liridges  and  their  apM 

8bc.  3.  Tbat  the  plan  and  location  of  h;i< 
rivers  at  tbe  proposed  sites  o(  the  bridges  auiL  i.' 
and  currents,  shull  bo  submitted  to  theSecttU:,,  .  .    . 
be  approvHsthe  plans  and  locations  of  said  brid^L-s  tL<' 
tbe  approval  of  said  plans  by  the  Secretary  of  War  tb< 
may  proceed  to  the  erection  of  said  bridges  in  coufuti 
and  should  any  change  lie  made  In  the  ^ans  of  «uiil  I 
the  worlc  thereon,  silcb  change  shall  be  snhjt^it  11'.' 
retary  of  War.    Aud  there  shall  be  displayed  ••!:     .    i   ' 
such  lights  or  other  signals  as  may  Ira  presci'il>'  : 

Seo.  3.  That  Congress  reserves  the  right  In  .:. 
tine;  and  that  if  at  any  lime  navigation  of  ismi  I't  <  i  <  ■  t  \xioo- 

straotedor  impaired  by  the  said  bridges,  the  8ccn'tiii>  •  .   itu^rtti, 

and  it  shall  be  his  dnty,  to  require  tbe  said  railruwi  <  <  '  '  lian^ 

the  said  bridges,  at  its  own  expense,  iu  suuh  manner  si.^  :■■■  'iii'fiw 

and oomplote navigation  without  impedimenli  and  if  tii'  .  .  tuiaii 

railroad  company  to  mahe  such  ohaugosor  improveniniiU  : ,..,., ^  t'liilaU 

do  so,  the  Secretary  of  War  shall  bava  authority  to  iuak>-  Mu'  n^tiw  al  iliEiap«M> 
of  said  cocDpauy,  and  all  the  righta  ci>oforred  by  this  act  shall  Im  forfeited;  and  Con- 
gress sball  have  power  to  do  any  and  kll  things  oerossary  to  sccnm  tha  frm  usfign- 
tian  of  the  said  rivers. 

Skc.  4.  That  this  act  Hball  be  null  and  void  if  aotaal  cou«tni«Uaa  at  the  btiitoM 
herein  authorized  be  not  commuuDed  within  two  ;«ara,  and  complatiwl  wlthiafw 
years,  from  the  date  thereof. 

Approved,  Aa^st  C,  IH^fS. 


u  UU! 


iis 


L  illSDf 


Beit  tnaated  hg  the  SriHale  a*d  Hoiue  of  Bntmmlathct  p' 
in  Contjreit  luuriibtivt.  That  the  aawut  iif  Congress  is  b.  i 
PreHt^in  and  l.iiiupkiu   Rjiilnind  ComimDy.  an  orgiin>:'..i! 
laws  of  the  Stiitniif  tieor^iH,  itssucceNSon  nnd  ajui)rnn,  r  . 
bridge  ovsr  the  Cl\ftUtk^ioiK,'heuB.\'4>sx  Wt-ha  8tati'  of  Georjji 
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Sbc.  2.  That  said  bridge  shall  be  bailt  and  located  UDder  and  subject  to  saoh  rega- 
lations  for  the  security  of.  narigaticm  of  said  rirer  as  the  Secretary  of  War  shall  pre- 
scribe; and  to  secure  that  object  said  company  or  corporation  shall  submit  to  the 
Secretary  of  War  a  design  and  drawings  of  said  bridge,  tor  his  examination  and  ap- 
proval, and  a  map  of  its locatioOf  and  shall  furnish  such  other  information  as  ma^  be 
required  for  a  full  and  satisfactory  understanding  of  the  subject,  and  in  all  things 
f^aU  be  subject  to  such  rules  and  regulations,  as  may  be  prescribed  by  the  Secretary  of 
War ;  and  until  said  plan  and  location  of  said  bridge  are  approved  by  the  Secretary 
of  War  said  bridge  shall  not  be  commenced  or  built ;  and  should  any  change  be  made 
in  the  plan  of  said  bridge,  during  the  progress  of  the  work  of  construction,  such 
change  shall  be  subject  to  the  approval  of  the  Secretary  of  War. 

Sbc.  3.  That  any  bridge  built  under  this  act  and  subject  to  its  limitations  shall  be 
a  lawful  structure,  and  shall  be  recognised  and  known  as  a  post-route,  upon  which 
also  no  higher  charge  shall  be  made  for  the  transmission  over  the  same  of  the  mails, 
the  troops  and  tbe  munitions  of  war  of  the  United  States,  or  passengers  or  freight 
passing  over  said  bridge,  than  the  rate  per  mile  paid  for  the  transportation  over  the 
railroiMs  or  public  highways  leading  to  said  bridge ;  and  they  shall  enjov  the  rights 
and  privileges  of  other  poet-roads  of  the  United  States,  and  equal  privileges  in  the 
use  of  said  bridge  shall  be  granted  to  all  telegraph  companies,  and  the  United  States 
fthall  have  the  right  of  way  across  said  bridge  and  its  approaches  for  postal  t«legraph 
purposes:  Provided  aho,  That  other  railroad  companies  shall  have  the  right  tD  run 
their  cars  over  said  bridge,  upon  such  just  and  reasonable  terms  as  maybe  agreed 
upon  by  them  and  the  corporation  owning  or  controlling  said  bridge,  and  if  the  parties 
cannot  agree,  then  the  terms  shall  be  determined  by  uie  Secretary  of  War. 

Sec.  4.  That  the  right,  to  alter,  amend,  or  repeal  this  act  is  hereby  expressly  re- 
served; and  the  right  to  require  any  changes  in  said  structure,  or  its  removal,  at  the 
expense  of  the  owners  thereof!  whenever  the  Secretary  of  War  shall  decide  that  the 
public  interest  requires  it,  is  also  expressly  reserved. 

Seo.  5.  That  this  act  shall  be  null  and  void  if  actual  construction  of  the  bridge 
herein  authorized  be  not  commenced  within  one  year  and  completed  within  three 
years  from  the  date  thereof. 

Approved,  Angust  6, 1888. 


AN  ACT  to  irathOfriM  the  oonstmotion  of  a  bridge  mtoss  the  Alabama  Birer. 

Be  it  SfMoM  hjf  Ike  Senate  and  Hauee  of  RepreeeniaHvee  of  the  United  States  of  America 
im  Congress  assembled,  That  the  Alabama  Great  Northwestern  Railway  Company,  a 
corporation  existing  under  the  laws  of  the  State  of  Alabama,  and  having  authority 
to  build  its  line  of  railroad  from  a  point  in  the  State  of  Alabama,  at  or  near  Mont- 
gomeiy  through  the  State  of  Alabama  to  a  point  at  or  near  the  town  of  Tuscaloosa, 
in  said  State,  oe,  and  is  hereby,  authorized  to  construct  and  maintain,  for  the  purpose 
of  making  a  more  perfect  connection  of  its  said  line,  the  following  railroad  bndge,  to 
be  used  by  it,  its  snccessors  or  assigns,  for  railway  purposes,  over  the  rivers  and  at 
the  localities  named  following,  that  is  to  say,  across  the  Alabama  River  near  the  city 
of  Montgomery,  in  the  State  of  Alabama,  at  the  most  suitable  and  convenient  point 
within  ten  miles  of  said  city  of  Montgomery. 

Sec.  2.  That  any  bridge  Duilt  under  this  act  shall  be  constructed  and  built  with- 
out interference  with  the  security  and  convenience  of  navigation  of  said  river,  beyond 
what  is  necessary  to  carry  into  effect  the  rights  and  privileges  hereby  granted ;  and  in 
order  to  secure  a  compliance  with  th^se  conditions,  the  corporation,  previous  to  com- 
mencing the  construction  of  the  said  bridge,  or  of  the  accessory  works,  in  the  booms, 
dikes,  or  piers  designed  to  secure  the  best  practical  channel-way  for  navigation  and 
confine  the  flow  of  the  water  to  a  permanent  channel,  and  for  the  guiding  of  steam- 
boats and  rafts  safely  through  the  drawn  spans  at  said  point,  shall  submit  to  the  Secre- 
tary of  War  a  plan  of  the  uridge  and  of  such  accessory  works,  together  with  a  de- 
tailed map  of  the  river  at  the  proposed  site  of  the  bridge,  and  for  a  distance  of  a  mile 
above  ana  below  the  site,  together  with  all  other  information  touching  said  bridge 
and  river  and  accessory  works  as  may  be  deemed  requisite  by  the  Secretary  of  War 
to  determine  wheUier  the  said  bridge,  when  built,  wUl  conform  to  the  prescribed 
conditions  of  this  act;  that  as  nearly  as  practicable,  the  said  bridge  shall  be  at  right 
angles  to,  and  the  piers  parallel  with,  the  current  of  said  river ;  and  should  it  be 
found  hereafter  that  the  said  bridge  or  accessory  works  interfere  with  the  security 
and  convenience  of  navigation  of  said  river  beyond  what  is  necessary  to  carry  into 
effect  the  rights  and  privile|j^es  hereby  granted,  by  reason  of  any  defect  or  failure  in 
the  accessory  works  aforesaid  to  accomplish  the  purpose  for  which  they  are  designed, 
it  shall  be  the  duty  of  the  Secretary  of  War  to  require  the  necessary  changes  to  be  made 
therein  in  the  interest  of  navigation,  at  the  expense  of  the  owners:  Providedf  That  as 
to  any  bridge  built  under  this  act,  if  the  said  bridge  shall  be  made  with  unbroken 
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null  ooiitiunuiia  spuUH,  U  eliall  be  nrsncli  oleTnlltni  nb   ' 
HM  iiTidunittMHl  at  llis  pnlut  of  locailan,  to  the  lowest  i< 
liriilgu,  uud  ILc  Bvaan  iiF  nM  hrkljrD  Bb*II  lie  of  bdoK 
tliuBPcrotorr  »f  war;  Jnil  jiropiili-d  iilii\ 'I'l.m.  if  in.'    ■ 
lie  I'Dimtrut-'Iuil  ua  u  draw-lindge,  t  : ' 
wlMi  n  ilniw  uver  the  m&in  chain" 
mid  with  aiiiiiiH  ofsach  width  >i:i 
loi'iaiiin  im  luiiy  bo  requited  bj  i . 
shull  be  o|.i'inrfl  pmmptly  nnon  i.  ..  „ 

poiuiumy  ur  ourporalion  nhall  maiuliim   at  ils  own  ,  , 
aauli  li(;hta  iir  otbur  uigoalaou  smid  hrtdge  m  the  LI^lj 
Proriiled,  alM,  That  aoy  Tailroad  coiDpnniM  d^sirinu  i- 
be  i>[itil1>'il  to  eiyaa\  nghtaand  priTilftgesIn  thnpans:!-. 
tlie  luuuhiuory  and  flxtiirciB  thoronf,  nndoroll  Iheapi-ri'.w.  i.i  ;•  mii'i'i,  < 
Hiiah  ti'rinH  and  rondltlnna  as  Bhall  bo  proscribed  bj  tho  S<iuitl;icy  uf  1 
inj;  til"  allpjjatlnns  and  ptoola  of  the  parties  in  case  thej  abaill  ant  aj^ 
8ec.  ;!.  TlinttheSoorotarjrof  W&riHherobyanthoTieedanddiroot'^d, 


iidoili 


'"'["" 


during  tlin  pnigrMa  of  the  work  tUorenti,  saoh  abaTii:< 

opprovnlof  thoSeotctary  of  War.    The  Kwrotnrf  rr.i 

mnnt  tioi-eBaaT;r,  roqniro  the  comnnny  owninsor  c<>riit.> 

«atne  In  nof  respect,  or  to  ontiroljr  romovo  the  etruci  ui , 

tire  reinovnl  to  bout  the  osiienae  of  said  eomptuiy.aiid  ii  tt..ii3ui  »i&u 

ply  willkhjs  roqniramoDtd  the  Becretaiy  of  War  ahull  cause  aaoti  dial 

nr  tho  cDtiro  removal  of  said  bridge,  and  to  oanae  prooeedion  to  be  li 


a  of  tiie  United  States  in  the  Dlstrlnt  cl 

torlaljurlmliotion  said  bridge  or  any  part  thereof  ia  loeatcd,  fbr  tli«  purpOMllI 
erlng  from  the  partlea  ownitti;  mIu  bridge  the  aranunt  expended  to  aoMi  chtu 
reiuovul,  togetbiT  with  oil  costfl  of  auoti  litiKatioa. 


e  oflfl^'". 


Skc.  4.  Tunt  any  bridge  anil  necessary  works  when  bnill  and  conMlrooted  n 

nut  andnt>curd!titrtotbe  tennn  and  HmitntloDH  thereof,  ahall  lie  a  lu"  in  I  mmi- 

said  bridge  shsll  Im  rocoguixod  and  known  as  a  poat-rniiUt,  n 

oliitr):n  tihuU  lie  noile  fcir  tb«  transtnissinn  nvor  the  sai 

the  uiuailioiia  of  war  of  the  United  States  tbnu  tbe  rate  per  un  >< 

tHirtatiuii  over  tbe  railroads  or  pabllo  highways  leading  (o  p.i><. 

bridge  Hball  uujoy  tbo  rights  and  pririlegea of  oUier  pi>st-ronti'j>  m  . 

and  Congress  reserves  the  right  at  anytime  torog(nlat«byappnii>ri:itelcguilj.tiuu 

ebargcs  for  fretgbc  andpaeseogera  over  wiid  bridge. 

Seo.  5.  Tbo  United  Sttttoa  shall  have  the  right  way  for  post»t-teIe|^apli  ai 
bridge,  andD<]aaI  privileges  in  tbo  usuof  said  bridge  shall  be  grouted  lo  all  t«I«eti 

Sicc.  d.  That  this  oat  shall  be  null  and  void  if  aotaal  ooostructiun  of  the  hrl^ 
herein  nuthnrlted  be  not  oommenf^ed  within  one  jeor  and  ooDip1ut«d  within  tr 
years  from  the  date  thereof. 

Sko.  7.  That  the  right  to  alter,  ainead,  or  repeal  this  oot  is  expressly  rossrmd. 

Approved,  Angoat,  ti,  I9S8. 


ANA 


mof  brlilK«iior»w  the  Flint  ai 


Be  it  enacted  hy  the  Sfnale  and  Home  of  tteprnmtatlve*  of  lAe  UitUed  St»itu  M 
iaainCoiigretnoKKemhlfd,  TUitt  Che  Alabama  Midland  Gail  way  CompaDy,»oi 
existing  ntidor  tho  laws  of  Georgia  and  Alabama,  and  having  aathortly  t^  In 
of  rnilniud  from  a  point  in  the  State  of  Ooorsio,  at  or  near  Bainbrid^  '' 
tlio  State  of  Alabama,  to  a  point  at  or  near  Montgomery,  the  c^iM  01 
Alabama,  lio,  and  Is  hereby,  anthorixed  to  ennstmot  and  mAiatafOi  tot 
making  a  more  perfect  connection  of  its  said  line,  tho  following  ra!Ir« 
be  used  by  it,  its  snccessors  or  oasijtns,  for  railway  parposes,  over  tl  ' 
the  loealltles  named  followinx,  thatlstoaay:  across  the  Flint  Klvt»r 
Biiinbridge,  in  tho  States  of  G«orgln,  at  tho  most  snitable  and  convenient  pnlttt  w 
one  mile  of  aaid  city  of  Bainbridgo,  and  acroes  tho  Chattahooobee  River,  »•  " 
the  town  of  Gordon,  in  tho  State  of  Alabama,  at  the  moat  euitotolo  «-'  — 
place  and  within  five  mUee  of  «&\dliiwii.  of  Gordon. 


■gf  ^-^,  r. 
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Skc,  2.  That  any  bridge  built  under  this  act  shall  be  constructed  and  built  without 
interference  with  the  security  and  convenience  of  navigation  of  said  rivers,  or  either 
of  them,  beyond  what  is  necessary  to  carry  into  effect  the  rights  and  privileges  here- 
by granted ;  and  in  order  to  secure  a  compliance  with  these  conditions,  the  corpora- 
tion, previous  to  commencing  the  construction  of  the  bridges,  or  of  the  accessory 
wor&s  in  the  booms,  dikes,  or  piers  designed  to  secure  the  best  practical  channel- 
way  for  navigation  and  confine  the  flow  of  the  water  to  a  permanent  channel,  and  for 
the  guiding  of  steam-boats  and  rafts  safely  through  the  draw-spans  at  said  point,  • 
shall  submit  to  the  Secretary  of  war  a  plan  of  the  bridge  and  of  such  accessory  works, 
together  with  a  detailed  map  of  the  river  at  the  proposed  site  of  the  bridge  and  for 
a  distance  of  a  mile  above  and  below  the  site,  together  with  all  other  information 
touching  said  bridge  and  river  and  accessory  works  as  may  be  deemed  requisite  by  the 
Secretary  of  War  to  determine  whether  the  said  bridge,  when  built,  will  conform  to 
the  prescribed  conditions  of  this  act;  that  as  nearly  as  practicable  the  said  bridge 
shall  be  at  right  angles  to,  and  the  piers  parallel  witb,  th^  current  of  said  river;  and 
should  it  be  found  hereafter  that  the  said  bridge  or  accessory  works  interfere  with 
the  security  aud  convenience  of  navigation  of  said  river  beyond  what  is  necessary  to 
carry  into  effect  the  rights  and  privileges  hereby  granted,  by  reason  of  any  defect  or 
failure  in  the  accessory  works  aforesaid  to  accomplish  the  purpose  for  which  they  are 
designed,  it  shall  be  the  duty  of  the  Secretary  of  War  to  require  the  necessary 
chauges  to  be  made  therein  in  the  interest  of  navigation,  or  its  entire  removal,  at  the 
expense  of  the  owners;  aud  if  any  litigation  shall  be  necessary  to  collect  from  such 
owners  the  expense  of  making  the  necessary  chauges  in  said  bridge,  or  of  its  entire  re- 
moval, the  same  shall  be  had  in  the  district  court  of  the  United  States  in  whose  ter- 
ritorial jurisdiction  said  bridge  or  any  part  thereof  is  located:  Providedy  That  as  to 
any  bridge  built  under  this  act,  if  it  be  made  with  unbrokeu  and  continuous  spans  it 
shall  be  of  such  elevation  above  extreme  high  water,  as  understood  at  the  point  of 
location,  to  the  lowest  part  of  the  superstructure  of  the  bridge,  as  the  Secretary  of 
War  may  pres^cribe,  and  the  spans  of  said  bridge  shall  also  be  of  such  width  as  may 
be  r^ouired  by  the  Secretary  of  War  in  the  interests  of  navigation :  And  provided  also. 
That  if  an^  bridge  built  under  this  act  shall  be  constructed  as  a  draw-bridge,  the 
same  shall  be  constructed  as  a  pivot  draw-bridge,  with  a  draw  over  the  main  channel 
of  the  river,  at  an  accessible  and  navigable  x>oint,  and  with  spans  of  such  height 
above  extreme  high-water  mark  at  the  point  of  location,  and  such  width,  as  may  be 
prescribed  by  the  Secretary  of  War  in  considering  the  requirements  of  navigation  : 
Provided,  also,  That  said  draw  shall  be  opened  promptly  upon  reasonable  signal  for 
the  passing  of  boats;  and  said  company  or  corporation  shall  maintain,  at  its  own 
expense,  from  sunset  till  sunrise,  such  lights  or  otiier  signals  on  said  bridge  as  the 
Light-House  Board  shall  prescribe:  Provided,  aUoy  That  any  railroad  companies  de- 
siring to  use  said  bridge  shall  have  aud  be  entitled  to  equal  rights  and  privileges 
in  the  passage  of  the  same  and  in  the  use  of  the  machinery  and  fixtures  thereof  and  of 
all  the  approaches  thereto  under  and  upon  such  terms  and  conditions  as  shall  be  pre- 
scribed by  the  Secretary  of  War,  upon  hearing  the  allegations  and  proofs  of  the 
parties  in  case  they  shall  not  a^ee. 

Sec.  3.  That  the  Secretary  ol  War  is  hereby  authorized  and  directed,  upon  receiv- 
ing any  such  plans  and  map  and  other  information,  and  upon  being  satisfied  that  a 
bridge  built  on  such  plan  and  with  such  accessory  works,  aud  at  such  locality  will 
conform  to  the  prescribed  conditions  of  this  act,  to  notify  the  company  that  he  ap- 
proves the  same;  and  upon  receiving  such  notihcation  the  said  company  may  proceed 
to  an  erection  of  said  bridge,  conforming  strictly  to  the  approved  plan  and  location  ; 
but  until  such  notification  has  been  received  the  bridges  sliall  not  be  commenced  or 
built,  and  should  any  material  changes  be  made  in  the  plan  of  the  bridge  or  said  ac- 
cessory works,  during  the  progress  of  the  work  tbereon,  such  change  snail  be  like- 
wise subject  to  the  approval  of  the  Secretary  of  War. 

Sec.  4.  That  any  bridge  and  accessory  works  when  built  and  constructed  under 
this  act  and  according  to  the  terms  and  limitations  thereof,  shall  be  a  lawful  struct- 
ure; and  said  bridge  shall  be  recognized  and  known  as  a  post-route,  upon  which  also 
no  higher  charge  shall  be  made  for  the  transmission  over  the  same  of  the  mails,  the 
troops,  and  the  munitions  of  war  of  the  United  States  than  the  rate  per  mile  paid 
for  tue  transportation  over  the  railroads  or  public  highway  leading  to  said  bridge  : 
and  said  bridge  shall  enjoy  therightsandpnvilegesof  other  post-routes  in  the  United 
States ;  and  equal  privileges  in  the  use  of  said  bridge  shall  be  gran  ted  to  all  telegraph 
companies ;  and  the  United  States  shall  have  the  right  of  way  for  postal  telegraph 
purposes  across  said  bridge  and  its  approaches;  and  Congress  reserves  the  right  at 
any  time  to  regulate  by  appropriate  legislation  the  charges  for  freight  and  passengers 
over  said  bridges. 

Sec.  5.  That  this  act  shall  be  null  and  void  if  actual  construction  of  the  bridges 
herein  authorized  be  not  commenced  within  one  year  and  completed  within  threo 
years  from  the  date  thereof. 

8eo.  6.  That  the  right  to  alt^Fi  ameodi  or  repeal  tbi9  aot  to  expreesly  reservedi 
Approved,  Aagnat  6, 1888. 
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AK  ACT  to  nlliDTtM  Ui«  DtoMnictlin  of  •  itrtHtp  t 


E" 


i  shall  liuvij 


Sue.  4.  Tlittl  aiiy  liriilBc  ooiiBtnicWd  miJi.-r  iMs  :i.i  (.Imll  !■.■ 

nhM  Im  kuowii  us  II  ]ii»(-r<>iul,  uuil  tho  mirm 
ivhiDbiifl  lii;>hl'r  ehiirgt^nliall  bi>  uimlii  furt  li. 
tionn  of  war  i)f  Iho  Oovi-riinicut  of  thi'  i 
Iiuagiii^  oviT  Ibo  saniD  tUitu  tbe  rule  |";r 
iha  rullruoil  «r  public  bigbwaya  Kiu1jii;j; 
tile  UB«  iif  saiil  bridgu  ebnll  be  granted  ti>  :< ' 
■ball  nlwi  bfivu  tho  riebt  uf  way  over  sui-i  ' 

toe.  I'l.  That  nil  milway  isiiiipkiiii-s  d<'M 
oniml  ri(;bt»  nii'l  jiiivilones  iu  usitig  Un'  n.i. 
till  I.  !■■  '■■  'iiij.liij.  .mil  jilso  tbi>npiir(i»oh(»i,lKTciii,  up..!!  .■.luii 
-ti  :'■  -  '■;'.,'.  tlie  Srctelnr}- of  War  upim  hnnrin^  lb 

>>i  :  :<  i';<t.iuoBBD  Lhopartion  lu  interest  hUbII  n 


railKny  I'l 


witb  a 


.1  bl);b  11 


J  A  map  of  till 

nlimi,  givioR  tllf  ii  . 

iw  w»u>r,  ibi)  ■hr.'i  ..■ 
stiigus  »f  ivalci', tbuwlug  ulw)  LU^   ■■■■.■.  ...    . 
nniT flirt bi'r  iiiforuiittlim  us  tito  Souiilai  i 
autl  (itlior  information  nforpsalit  ehall  bo  ■ 
Iho  aftmu  hn  abnil  bo  notify  tbo  Bald  milwiii  < 
■will  (Mxnpiuiy  niA^pracoeilM  tbeuri'tlinii  i  . 
iiinkKiiii'!b alterations  iiisiir-bphm-  .i,h.   ,:.  , 
■if  II -tviLrtition,  anil  ancti  a1tatal.il I.I 
8ai<l  niiVwiiy  oonipauv  may  at  am   . 
mnild  III  said  bridge, Iml  miwt  lii  -r 
of  Wjir,  unit  111*  approval  gliAil  I"' iii   i  ^  n!  l>< 
flKC.  7.  Tlmt  tha  said  brid^'o  b'oviu  huHh 
uDd  managed  at  all  timos  oa  to  ftll'uTd  prop 
veBBols,  bargcB,  or  rnfta  nnder  it  batli  by  day 
BSld  bridge  from  Hnniet  to  sanriae  such  ligbta 

Ligbt'Koujte  Biianl,    Ai>d  such  obHoces  uiiiy 

nre  of  aoid  bridge  aa  the  Sworetwy  of  War  may  d  iruct.  at  the  expebM  ivi 
in  order  the  more  effectuallj  to  priwervo  tbd  free  uavigatiua  of  aald  rli 
structure  sLall  bo  altogether  reuiovwl  if  in  tbe  jndgjnKnt  of  tbo  Bcciata 
pablio  good  may  require  sDob  runioval,  and  without  expt'Usu  or  cliargoi 

SiKO.  a  Tbat  this  act  sbiill  be 
berain  anthnriieil  b^  not  oomme 
years  from  the  dato  tbereof. 

Sxc.  9.  That  Ibe  right  to  alt«r.  aiuDod. 


r  iiipAiin  ttud  ways  for  U 
iiduigbt..  Tbi're  *liaU  br 
id  Hi^iiAla  aa  may  bu  d' 


Approved,  Angnat  T,  1888. 


il  -.aiiA! 


[  repeal  tbU  act  la  hereby  eipie«(rl 
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AH  ACT  to  antliOTice  the  oonstraotioa  of  a  bridge  aoross  the  Teimeeiiee  Biver  at  or  near  Enoxvllle, 

TeoDeasee. 

Be  it  enacted  by  the  Senate  and  ffauee  of  B^resentativea  of  the  United  States  of  America 
In  Conpresa  assemhledy  That  the  Knoxville  Sonthem  Railroad  Compa  y,  a  corporation 
organized  nnder  the  laws  of  the  State  of  Tennessee,  be,  and  is  hereby,  authorized  to 
oonstmct  and  maintain  a  bridge,  and  approaches  thereto,  over  the  Tennessee  River, 
in  or  within  two  miles  of  the  city  of  Knoxville,  Tennessee.  Said  bridge  shall  be  con- 
stmcted  to  provide  for  the  pas82>.ge  of  railway  trains,  and,  at  the  option  of  the  cor- 
poration by  which  it  may  be  built,  may  be  nsed  for  the  passage  of  wagons  and  vehi- 
cles of  all  kinds,  for  the  transit  of  animals,  and  for  foot  passengers,  for  reasonable 
rates  of  toll,  to  be  fixed  by  said  company  ;  and  the  Secretary  of  War  shall  have  the 
right,  from  time  to  time,  to  revise,  prescribe,  and  determine  such  rates  or  tolls. 

Sbc.  2  That  any  bridge  bnilt  under  this  act  and  snbject  to  its  limitations  shall  be  a 
lawfnl  structnre,  and  shall  be  recognized  and  known  as  a  post-route,  and  it  shall  en- 
joy the  rights  and  privileges  of  other  post-roads  in  the  United  States,  and  the  same 
18  hereby  declared  to  be  a  post-route,  npon  which  also  no  higher  charge  shall  be  made 
for  the  transmission  over  the  same  of  the  mail,  troops,  and  munitions  of  war  of  the 
United  States  than  the  rate  per  mile  for  their  transmission  over  the  railroad  leading 
to  said  bridge,  and  equal  privileges  in  the  use  of  said  bridge  shall  be  granted  to  all 
telegraph  companies,  and  the  United  States  shall  have  the  right  of  way  across  said 
bridge  for  postal  telegraph  purposes ;  that  the  said  bridge  shaH  be  so  constructed, 
either  by  draw-span  or  otherwise,  that  a  free  and  unobstructed  passage-way  may  be 
aecnred  to  all  water-craft  navigating  said  river  at  the  point  afore^said :  Providedy  That 
if  said  bridge,  authorized  to  be  constructed  under  this  act,  shall  be  constructed  as  a 
draw-bridge,  the  draws  shall  be  opened  promptly  upon  the  reasonable  signals  for  the 

gassage  of  boats  or  vessels;  and  said  corporation  shall  maintain  at  it>s  own  expense, 
"om  sunset  to  sunrise,  such  lights  or  other  signals  on  said  bndge  as  the  Light-House 
Board  shall  prescribe. 

Sec.  3.  That  all  railroad  companies  desiring  the  use  of  said  bridge  shall  have  and 
be  entitled  to  equal  rights  and  privileges  relative  to  the  passage  of  railway  trains 
over  the  same,  and  over  the  approaches  thereto,  upon  the  payment  of  a  reasonable 
compensation  for  such  use;  ana  in  case  the  owner  or  owners  of  said  bridge  and  the 
several  railroad  companies,  or  any  of  them,  desiring  such  use,  shall  fail  to  agree  upon 
the  snm  or  sums  to  be  paid,  and  upon  rules  and  conditions  to  which  each  shall  con- 
form in  using  said  bridge,  all  matters  at  issue  between  them  shall  be  decided  by  the 
Secretary  of  War  upon  the  hearing  of  the  allegations  and  proofs  of  the  parties. 

Sec.  4.  That  any  bridge  authorized  to  be  constructed  under  this  act  shall  be  built 
and  located  under  and  subject  to  such  regulations  for  the  security  of  navigation  of 
said  river  as  the  Secretary  of  War  shall  prescribe ;  and  to  secure  that  object  the  said 
company  or  corporation  shall  submit  to  the  Secretary  of  War,  for  his  examination 
and  approval,  a  design  and  drawings  of  the  bridge,  and  a  map  of  the  location,  giving, 
for  the  space  of  one  mile  below  and  one  mile  above  the  proposed  location,  the  topog- 
raphy or  the  banks  of  the  river,  the  shore- Hues  at  high  and  low  water,  the  direction 
and  strength  of  the  current  at  all  stages,  and  the  soundings,  accurately  showing  the 
bed  of  the  stream,  the  location  of  any  other  bridge  or  bridges,  and  shall  furnish  such 
other  information  as  may  be  required  for  a  full  and  satisfactory  understanding  of  the 
snbject;  and  until  the  said  plan  and  location  of  the  bridge  are  approved  by  tue  Sec- 
retary of  War  the  construction  of  said  bridge  shall  not  beeommenced  ;  and  should 
any  change  be  made  in  the  plan  of  said  bridge  during  the  progress  of  construction, 
snch  change  shall  be  submitted  to  and  subject  to  the  approval  of  the  Secretary  of 
War. 

Sec.  5.  That  the  right  to  alter,  amend,  or  repeal  this  act,  is  hereby  expressly  re- 
served ;  and  any  alterations  or  changes  that  may  be  required  by  the  Secretary  of  War 
in  the  bridge  constructed  under  this  act,  or  its  entire  removal  shall  be  made  bv  the 
corporation  owning  or  controlling  the  same,  at  its  own  expense.  Futhermore,  if  the 
construction  of  said  bridge  shall  not  be  commenced  within  two  and  completed  within 
fonr  years  after  the  passage  of  this  act,  all  privileges  conferred  hereby,  and  this  act, 
shall  become  null  and  void. 

Approvl^,  Angust  9,  1888. 

AN  ACT  to  aatborize  the  oonatirnction  and  mainteDance  of  a  railroad  bridge  by  tbo  Birrninghain,  At- 
lantic and  Air  Line  Railroad  and  Banking  and  Navigation  Company  acroea  the  Oconee  Kiver  in 
Laorena  Cotinty,  State  of  Georgia. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United  States  of  America 
in  Congress  assembled^  That  the  Birmingham,  Atlantic  and  Air  Line  Railroad  and 
Banking  and  Navigation  Company,  a  corporation  under  the  laws  of  Georgia,  be,  and 
the  said corporation  is  hereby,  authorized  and  permitted  to  construct  and  maintain 
a  railroad  bridge  across  the  Oconee  River  at  or  Q^ar  tb§  CitJ  of  DubUn.  il^  tl)0  CQUOtv 
fif  Laurens^  in  the  St^bto  gf  C^r^ia, 
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HI**  lilon-ol  I,.  I  . 

and  lacBUnn;  f<:> 
Ofnnory  w«rk*  il"' 

Mllhjmt  lO  tll""|i|iii,i,>l   ,.!    ■' 

fmni  any  olmlinii'iinii  nr  uikx"!  '>''t'ir[ii'N"ii  <" 

cauMUtl  nr  al1vK>Hl  tu  be  cuiiseil  by  wtiil  briilfic,  Ibi 

court  uf  lliu  I'liiledBUttxa 

in  located. 
8ltc.  4.  Tb»t  tlie  (taUl  brlil^t  unil  Kooowiory  wurlu,  wlif^n  liu  1 1 1  m 

tbln  avt  BDil  ai'curdiiiit  to  Ibo  tomiH  mid  liuiitiil<iuu«  ibrn 

urcs;  mill  luiil  bri<lg«  h1i>I1  bu  ri3<ui)n>t>w1  tknilkiKiwii  i>- 

alsii  ui>  li>);1iiT  i^lnirKv  nhnll  he  miMtu  fur  the  trviimiiHiiiiTi  ' 

tbi"  trouiis,  uQil   tilt'  uiuiiiLiuiiH  of  wm  of  the  Uiiil«l  .Si.^ 

froi|{Ul  V'l*'*''')!'*^*^'''"^'''  bri<l^,  tliitn  tbc  t*t«  per  mlk'  |i,i.  ,  . 

ov<*r  tli«  nitroMlu  or  public  biKbwu/H  lendiug  to  imiJ  bri-li;'.-,  j  ( 
eajoy  tb«  rielitii  aud  urivibgeBof  other  uuei-rout«ii  m  tht<  I'liiti'i 
&EC.  5.  Tbat  tll«   United  Stat«i>  thuU  Iiavb  tli«  rigbl  uf  way 
)pra|ih  linen  wjrwui  said  bridge  iw  thti  Guvoromeut  luuy  conNirmi  .-i-  r^nju-in.  .i'ioi'i)iui 
{iririlepw  iD  tbe  DIM!  uf  Muii  brldgoisbaU  bu  griuitiul  to  :U1  '  ' 

8bC.  6.  That  nil  niilruad  oonipaniuc  di-Birliig  tbo  nnv  "I 
be  eiiliUoit  tu  »qua1  riubta  Hnd  priTilngus  mlntiN-B  to  tbi-  f 
uan*  ov«r  the  t^mo,  uad  over  tlin  approntiJn^a  thereto,  ai>"i' 
cuDipQiUHttiOD  formiuh  iim;  and  in  oitae  tbn  uwnur  oromi 
Mvenl  nUroud  tiomiwoieB,  or  nay  of  them,  deairinKsiifih  tiw.  ->li[i.li  i 
the  anm  or  aumii  tit  bo  puid,  and  upon  nilwi  and  oamlitiuns  to  irhit  ' 
furm  in  uaintr  lutid  bridjio,  all  ntntters  at  iuuo  bnlvrnnu  t.liein  »hiill   '  ■■ 
BecrDtary  ofWar  utwn  a  hi-ariiig  of  tbo  itllogittiiii><i  iind-^irnala  ul  t.i> 

clifeillhat  the  pTOviuonsofaoctioofoai  iu  rD(;ard  tochs^Kl^s  fuipaabc..^ . 

ncrow  said  bridge  aball  not  govern  tbo  SeoretiUrf  nf  Wutln  ilulurmliini^  .m;  ■^iv-tnit, 
ariniiii!  am  to  the  nnm  or  ennia  to  be  |uiirl  to  the  uiTU"r>  of  said  bridgi'  \>j  wiit  anafi*- 
nieo  for  the  iwe  of  eaid  bridge. 

Skc.  }.  That  tbe  Secrrtar?  of  War  may  at  any  time  caii«ctb«own>'niof  wii4l'rli1|,v 
*o  alter  the  game  BOM  to  jirevent  or  rniiiovi;  all  mntorinlaud  onbii'-    *     '    '     - 


iimtol-t'ile- 


wurkH;  Aiurtlio  oxpouBo  of  attorin'gs) 
be  burui?  by  [he  ciwocri  of  or  ]ier»oiisi'«>i 

Hkc.  >*.  TIaat  thlit  oot  ehalt  Iw  unit  « 
herein  autlioriKod  Im  not  comueuoed  \ 
ycamfruiu  the  datt-  thereof. 

Approved,  Angiist  D,  ldt<H. 


ddne 


I  of  naid  bridci'    ' 
or  romoving  siicii  ■■' 
(incb  bridge. 
if  aotiuU  uoDBtrai'ti"' 
le  year  aod  oonipleiiil  f 


B«  ittnacM  bj  Iftr  Srnalr  and  f/eiMe  o/  BefmatlaHn*  o/  tlt«  UmUt4  8Ultii^J»^*IH 
(•  Cflnjrm  iHiembM,  Ttw  \.\i«  Xti^is,  ».u4  &i«bracka  Bridge  Coopujr,  t  "" 
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orgauized  uuder  the  laws  of  the  State  of  Nebraska,  its  successors  or  assigns,  is  hereby 
aathorissed  to  construct,  maintain,  and  operate  a  bridge  across  the  Missouri  River,  at 
or  near  the  city  of  Plattsmonth,  in  the  county  of  Cass  and  State  of  Nebraska,  and  at 
Boch  point  as  may  be  hereafter  selected  by  said  corporation,  its  successors  or  assigns, 
and  at  least  one-third  of  a  mile  from  any  other  bridge,  as  shall  best  promote  the  public 
convenience  and  welfare,  and  the  necessities  of  business  and  commerce,  and  also  to 
construct  and  maintain  the  accessory  works  necessary  to  secure  the  best  practicable 
channel- way  for  navigation  and  to  contine  the  flow  of  water  to  a  permanent  channel 
at  such  point ;  and  said  corporation,  its  successors  or  assigns,  shall  construct  and  main- 
tain ways  on  said  bridge  for  carriages,  wagons,  and  foot-passengers,  and  may  charge 
and  receive  such  reasonable  toll  therefor  as  may  be  approved  from  time  to  time  by  the 
Secretary  of  War:  Pi'ovided,  That  said  bridge  may  be  constructed,  maintained,  and 
used  also  for  the  safe  and  convenient  passage  of  cable  and  street  cars. 

Sec.  2.  That  the^  plan  and  location  of  said  bridge,  with  a  detailed  map  of  the  river 
at  the  proposed  site  of  the  bridge  and  near  thereto;  exhibiting  the  depths  and  cur- 
rents, shall  be  submitted  to  the  Secretary  of  War,  for  bis  approval,  and  until  he  ap- 
Erove  the  plan  and  location  of  said  bridge  the  construction  shall  not  be  commencea ; 
ut  upon  the  approval  of  said  plan  by  the  Secretary  of  War,  the  said  company  or  corpo- 
ration mav  proceed  to  the  construction  of  said  bridge  in  conformity  with  said  approved 
plan;  and  snould  any  change  be  made  in  the  plan  of  said  bridge  during  the  progress 
of  the  work  thereon,  such  change  shall  be  subject  likewise  to  the  approval  of  the  Sec- 
retary of  War. 

Sec.  3.  That  the  said  bridge  and  accessory  works,  when  built  and  constructed  under 
this  act  and  according  to  the  terms  and  limitations  thereof,  shall  be  lawful  structures; 
and  said  bridge  shall  be  recognized  and  known  as  a  post- route  upon  which  also  no 
higher  charge  shall  be  made  for  the  transmission  over  the  same  of  the  mails,  the 
troops,  and  the  munitions  of  war  of  the  United  States,  than  the  rate  per  mile  paid  for 
the  transportation  over  the  railroads  or  public  highways  leading  to  said  bridge;  and 
said  bridge  shall  enjoy  the  rights  and  privileges  of  other  post'- routes  of  the  United 
States;  and  Congress  reserves  the  right  at  any  time  to  regulate  by  appropriate  legis- 
lation the  charges  for  freight  and  passengers  over  said  bridge.  The  United  States 
shall  have  the  right  of  wav  for  postal  telegraph  across  said  uridge,  and  equal  privi- 
leges in  the  use  of  said  bridge  shall  be  granted  to  all  telegraph  companies:  Provided 
also,  That  the  said  bridge  may  be  used  by  all  railroad  companies  for  the  passage  of 
their  cars  over  the  same,  upon  such  terms  as  may  be  fixed  by  said  company  or  com- 
panies and  the  corporation  owning  or  controlling  said  bridge,  and  if  they  cannot  agree, 
then  the  charges  lor  the  use  of  said  bridge  by  such  other  company  or  companies  shall 
be  established  by  the  Secretary  of  War,  after  hearing  the  parties. 

Sec.  4.  That  Congress  reserves  the  right  to  alter,  amend,  or  repeal  this  act  at  any 
time;  and  if  at  an^  time  navigation  of  the  said  river  shall,  in  the  opinion  of  the  Sec- 
retary of  War,  be  in  any  manner  obstructed  or  impaired  by  the  said  bridge,  the  Sec- 
retary of  War  shall  have  authority,  and  it  shall  be  his  duty,  to  require  the  said  cor- 
poration, its  successors  or  assigns,  to  alter  and  change  the  said  bridge,  at  its  or  their 
own  expense,  in  such  manner  as  may  be  proper  to  secure  free  and  complete  naviga- 
tion without  impediments;  and  if  upon  reiisonable  notice  to  said  incorporation,  to 
make  such  changes  or  improvements  the  said  corporation  fails  to  do  so,  the  Secretary 
of  War  shall  have  authority  to  make  the  same  at  the  expense  of  said  corporatiou,  or 
to  remove  said  bridge,  the  amount  thereof  to  be  recovered  by  the  United  States,  by 
Buit  in  the  United  States  circuit  court  within  whose  jurisdiction  the  bridge  or  any 
part  of  it  may  lie,  and  all  the  rights  conferred  by  this  act  shall  be  forfeited ;  and 
Congress  shall  have  power  to  do  any  and  all  things  necessary  to  secure  the  free 
navigation  of  said  river. 

Sbc.  5.  That  unless  the  construction  of  said  bridge  be  commenced  within  one  year 
and  completed  within  three  years  after  the  passage  of  this  act,  all  privileges  conferred 
hereby  shall  become  null  and  void. 

Approved,  August  9,  1888. 


AN  ACT  to  provide  for  the  enlargement  of  the  dlmenaionj  of  the  wharf  of  Fortreaa  Monroe. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United  States  of  America 
in  Congress  assembled,  That  the  Secretary  of  War  be,  and  he  is  hereby,  authorized  to 
cause  the  plans  and  specifications  under  which  contract  has  been  entered  into  by  the 
United  States  for  the  construction  of  an  iron  wharf  at  Fortress  Monroe,  Virginia,  to 
be  amended  and  changed  so  as  to  require  all  bearing  piles  and  floor  beams  of  said 
wharf  to  be  of  iron  or  steel  instead  of  wood,  and  to  enlarge  the  dimensions  of  the  said 
wharf  as  desigue^l,  and  make  such  other  modifications  in  the  plans  and  specifications 
M  may  be  required  to  meet  the  necessities  of  commerce,  for  which  purpose  the  sum 
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nT  mrvatj-titi'  iIiihi«ui<I  ilnllan,  nir  ta  mnpli  tUntenr  na  may  ltd  ■enaaary,  ¥ 

iiMdtmtBlj  KVklla)ih>,  bn,  anil  Um  Mian  is  biiretiy,  aiiprdprUloil  aal  oT  any  ■ 

the  I'traarj-  nul  otbnrwii"  BpiunprtAWd. 

AliproTud,  Augoit  10.  ti«K 


XX  ACT  ■ 


ffa  il  roartMf  ^|F  It'  Snmfr  ntiit  flaitM  a/  / 
Id  Congrf*  attrvibled,  That  the  follow  i»^-  - 
iiriBl«>l,  t"  111-  |ini<]  lint  of  nnj  wonfj  [ii  tl>i  ... 

Ih-  l[iim"illatcl.V  OVBilnble,  nail  to  lie  exp«iilnl  nuiitT  thr  rlin'irlmu  iif  Ihr  .S<-i  n-l. 

War.  (m  ilix  rnuntriietiou,  ctiu)>leti<jn,  ntpAir,  and  prMwrvUtuu  of  tha  jiiiUk  < 


lUftflnr 


mcl: 


IlMiipuhirD ;  ConllnniBg  ii 
iti lining  iniprnvomnnt,  lliitlj-l 


Ini)iriiTlng  Imrbar  nt  RackUnii,  Uniue:  Continuing  iiupniVBDiuol,  tbirty  tbnol 

JmitrnrltiK  ImakwsUir  nt  tbe  month  of  Snro  Biver,  Hoiae:  CottUnoiag  nafn 
tnniibi  and  rppairs,  tvclva  tbiiuuuiil  Hvu  bnnilred  doUiora. 

ImproTiag  liaclinr  nt  Vor);,  Uniim;  Cnntlniiinijiinpnivomnnt,  trra  (honwmd  ddl 

For  coiumenriug  tbn  construcUon  iif  n  hrrnk water  fmni  Maant  I>BM«t  to  Pamn| 
iMlaiid,  MbIdi>,  KIty  tliDniiaiiil  dnIljUM. 

Improving  barbor  at  Piirilarid,  Maiii«  ;  Cnntranlng  inipravtnoBtit,  Catty  tbnat 

Impnivlng  Iinrbor  nl.  f-'nindcn.  Maine,  llvo  tlmiiBand  dollitn. 

Improving  harlmr  at  Itnck  t'axe,  Vnrtlnnil  Uarlinr,  Mnlno:  Continniag  tinpil 
Riniit,  twrnty-llTo  tlmnKnnd  thnnxftiid  doUara. 

ImproTliig  hmrbor  At  Knckport,  MiIdr,  ten  thnoMnd  doltan. 

tnipmvinc  hnrlMir  at  PortBiiiouili.Ncw  ilaiD|iBl]lrF ;  Ctmllnaing 
thounand  dmlnm. 

Improvlug  haclKiror  trfiignot  DtUc  Ilarbnr,  Nci 
iiimt  on  th«  nnlargfd  plan,  icvonty  ibinxnnd  dolli 

tuiiiroTiiifF  harbor  at  UiirllDgton,  Veniioot:  Co 
(hoiiiMind  dollan. 

Iiiiprr.viiij;  i.liv  chaiinfll  bptwceii  Ibe  islfinil*  of  Niirtb  Unro  and  Sontb  Here,  1 
(;ii.i:'i'i  .1.!.  ^^  :  ii:>ji(,  t*(i  thousand  dolUra, 

I  '  t  >ii  Uiirdi>D'M  liftDdiug,  Lak»  Cbaoiplaln,  Tnnnout  ^  Contini 

iir.i.:  ■  ■   I  htiiiannd  ilnllnn. 

I  ,  .i(  Uonwn,  MannwbOwitU;  Piinliiuilnjr  lnlIl^o»MI|«»ll^  ona  1 
.I1..1  .:  .1  !■.-. .  I.  !■>.■  llK"iwtr)ild.i!i!»(>i:  ■.'iiii-!i.ilf..rvvlii.-li  -liiiil  I...  nw.l  iti  «»'•■■■ 
till'  w.i'U  Hlii|i  .'.IihiiiikI  M  Ibo  "iiri"  <     i'"'    I 

limy  be  n«iMMfM*y  rosy  be  exvcri^l'  ' 

Iinpniviii;:  harbor  at  Lyiin,  M.i  < 

ilollara;  a  p»rt  of  which  nia.v,  in  -n.  n.  r>  .1 <■ 

tbt>  Puiut  of  PiQM  and  in  lb«  ut>BLi.->i-ii  i' limit).-;  it-n'iinii  .,.■  >..•',  .in.i  ,.  y-i •■■ 

batiiu  uuolos^  by  tbo  wharviM  uf  sunl  city  ui'  Lyuu. 

Improving  harbor  at  Nautiiukul,  MoaniKhuHutis :  Coulluuiuginiproveiiient.lm 
tbuiuHud  dulliin. 

IinproviD(c  harbor  at  New  bury  port,  MaaBHclnitttiH:  X}untinuing  iiDprercn 
twenty -UrH  ihuuwuid  dollan. 

ImpruTin)[  harbor  at  PlyinouLh,  MasouchuBetta :  Coutinniua  frnprovmieBt, 
thnoBaod  dnllara;  a  part  nt  whioh  Limy,  in  the  disvre  tion  of  Ibo  Svcititazy  ■•f  Wa 
auplied  to  the  improvooinnt  iu  said  harbor  of  Qvom  Point  Chouuul  to  lh«  pM 
Kini^tou  aad  North  Plymouth. 

Iiuproviug  harbor  at  ProviuuetuwD,  M.isauchuaetts :  To  campletu,  Heven  tbou 
do!  lam. 

Iiuproviiiij  batborat  Suittittto,  Uu-iniHihiiMlts :  Coatluniug  iuipruvfuonl.  D«i'tl 

Idiprovins  UarlHT  at  Olouuostor,  Ma»iiohuBOtt«:  Dnsttgiug  llorbot  Covo  anlt 
movlnj:  livrli;.!  ami  lioiiMBraobstmuling  the  appraoch  tu  the  waanon  butwoun  81 
Cov"  ;iiiit  I'ew  Wharf,  leu  thousand  dollars. 

liii|>n>\iii^  tiarbur  nt  Warobaiu,  Masaachiisotta :  Contiiiainir  iniuroTeiiiDnl, 
tlinn^irul  ■iollsrs. 

Improving  harhnt  at  Now  Bodford,  Ma^s.i  ■■",'.. 

Imprnviagharliorat  HingUam,  M.-vwanln:  ■■■.  livnlhe 

wnd  dollars^  a  part  of  which  may,  in  tb»   1 
l)liBd  to  Bttuijf  htfln  the  ohminel  from  the  is 

Impcovlug  harbor  at  Wiathrop,  MaasacL 


^^ 
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Improving  harbor  at  HyauniB,  Massachosetts :  Continuing  improyement,  ten  thoa- 
Band  dollars. 

Improving  harbor  at  Vineyard  Haven,  Massachasetts :  For  protection  of  Chops  at 
the  mouth  of  the  harbor,  twenty -five  thousand  dollars. 

Improving  harbor  at  Wellfleet,  Massachusetts,  seven  thousand  dollars. 

Improving  national  harbor  of  refuge  at  Sandy  Bay,  Cape  Ann,  Massachusetts :  Con- 
tinuing improvement,  one  hundred  thousand  dollars. 

Improving  harbor  at  Manchester,  Massachusetts,  two  thousand  five  hundred  dol- 
lars. 

Improving  harbor  at  Block  Island,  Rhode  Island :  Continuing  improvement,  fifteen 
thousand  dollars ;  of  which  sum  six  thousand  dollars  are  for  tne  inner  harbor,  four 
thousand  dollars  for  breakwater,  and  five  thousand  dollars  for  removing  sand  bar  at 
entrance  of  harbor. 

Improving  harbor  at  Newport,  Rhode  Island :  Continuing  improvement,  twelve 
thousand  dollars. 

Improving  harbor  at  Bridgeport.  Connecticut ;  Continuing  improvement,  ten  thou- 
sand dollars;  and  the  Secretary  of  War  is  authorized,  to  expend  such  portion  of  said 
sum  as  he  may  deem  advisable  above  the  bridges  across  the  stream  emptying  into  said 
harbor. 

Improving  harbor  at  Black  Rock,  Connecticut :  Continuing  improvement,  ten  thou- 
sand dollars. 

Improving  breakwater  at  New  Haven,  Connecticut:  Continuing  improvement, 
seventy-five  thousand  dollars;  and  the  Chief  of  Engineers  may,  if  deemed  necessary, 
relocate  the  western  breakwater ;  and  the  Secretary  of  War  is  authorized,  in  his  dis- 
cretion, to  expend  any  portion  of  said  sum  in  commencing  its  construction. 

Improving  harbor  at  New  Haven,  Connecticut :  Continuing  improvement,  fifteen 
thousand  dollars. 

Improving  harbor  at  Norwalk,  Connecticut:  Continuing  improvement,  twenty- 
eight  thousand  dollars;  twenty-five  thousand  dollars  of  which  shall  be  expended  in 
dredging  and  deepening  the  channel  in  the  lower  harbor  up  to  Wilson's  Point. 

Improving  harbor  at  Stonington,  Connecticut :  Eight  thousand  dollars. 

Improving  harbor  at  Stamford,  Connecticut:  Continuing  improvement,  five  thou- 
sand dollars. 

Improving  harbor  at  Five  Mile  River,  Connecticut:  Five  thousand  dollars. 

Improving  harbor  at  Milford,  Connecticut :  To  complete  improvement,  five  thou- 
sand dollars. 

Improving  harbor  at  Bnffalo,  New  York :  Continuing  improvement,  two  hundred 
and  twenty-five  thousand  dollars. 

Improving  Buttermilk  Channel,  New  York :  Continuing  improvement,  one  hundred 
thousand  dollars.  v 

Improving  harbor  at  Sheepshead  Bay,  New  York :  Continuing  improvement,  five 
thouHand  dollars. 

Improving  breakwater  at  Rouse's  Point,  New  York:  Continuing  improvement, 
thirteen  thousand  five  hundred  dollars. 

Improving  harbor  at  Canarsie  Bay,  New  York :  Continuing  improvement,  ten  thou- 
sand dollars. 

Improving  harbor  at  Charlotte,  New  York :  Continuing  improvement  and  repairs, 
forty-five  thousand  dollars. 

Improving  harbor  at  Dunkirk,  New  York :  Continuing  improvement,  fifteen  thou- 
sand dollars. 

Improving  harbor  at  Flushing  Bay,  New  York :  Continuing  improvement,  fifteen 
thousand  dollars. 

Improving  channel  at  Gowauus  Bay,  New  York:  Continuing  improvement,  by 
deepening  to  twenty-one  feet  mean  low  water  and  widening  tlie  channel  to  four 
hundred  feet  on  the  northerly  side  from  the  foot  of  Percival  street,  along  the  wharves 
to  the  twenty -three  feet  curve,  opposite  the  entrance  to  the  Erie  Basin,  sixty  thou- 
sand dollaiis. 

Improving  harbor  at  Great  Sodus  Bay,  New  York:  Continuing  improvement, 
twenty-four  thousand  dollars. 

Improving  harbor  at  Little  Sodus  Bay,  New  York  :  Continuing  improvement,  six- 
teen thousand  dollars.  And  the  engineer  in  charge,  with  the  approval  of  the  Secre- 
tary of  War,  may  use  such  part  of  this  appropriation  for  dredging  and  deepening 
the  channel  and  harbor,  as  he  may  deem  proper. 

Improving  harbor  at  Greenport,  New  York :  Continuing  improvement,  five  thou- 
sand dollars. 

Improving  harbor  at  Oak  Orchard,  New  York :  Continuing  improvement  and  re- 
pairs, six  thousand  dollars. 

Improving  harbor  at  O^densburgh,  New  York,  including  the  clearing  out  of  the 
Oswegatchie  River:  Continuing  improvement,  fifteen  thousand  dollars. 

Improving  harbor  at  Olcott,  New  York:  Continuing  itHprovement,  five  thousand 
dollars. 
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[lujiruvitift  Imrliiir  Ht  U«wcgi>,  Ki-w  Vork:  CiiiitimiiD);  JBinrovADieiit  aoil  nftUi 
U11C  litiuitrBil  lliuiiHaiiil  ilnlliira;  or  wlikli  firiveu  lliunaiuiil  ilullsra  abAll  be  culnl 
[<'mi)VJtigthei>aA{  lirvahnator  at  Uie  cooulh  oS  ttio  rivei. 

ImiiruvitiK  liurliur  at  I'lMldbiirgh,  Kcw  Yurk:  To  cnioplDte  ioiprovMocaL  t 
till)  iiBit  lid  dollariL 

Impmvlng  liftrbur  at  Ronilont,  New  York:  To  complete  inproVDUuint,  five  tin 
annil  dollDm. 

Improving  U&rbur  ftt  Sftckott's,  Now  York :  Continniag  Impniveaient,  two  (botA) 
dollom. 

Improvln;;  Ti>uaw&nd»  Harbor  aad  Kingnra  KlTsr,  Kew  Viirk,  oa  ficr  naan  of  « 
giDcvrln  oliurKV,  diit*il  OewmbDr  twentf-nino,  eighteen  )iuDilr«d  and  eig1it;-MTt 
one  buudrud  thfiobaiid  dollitri!. 

Improviug  Ki'w  York  ilftrlmr,  New  York:  Contiiiaiiif  iiuproveiD»iit,  tlirw«liaDdr 
oiid  uiglity  llinuHuail  doltftn. 

ImiiroviDi'  tiurbur  lit  Saugertios,  New  York:  Coatinniiig  improveninnt,  twvlntbo 
BHiid  dnIlArH. 

In>|>ruvliig  IiKrbor  at  Wilsop,  New  York :  Contiauing  iiuprovenjuot,  fisv  tlianw 
dnlixi'H. 

Imi>rnvlii^  Imrbor  at  Port  CbeHter,  New  York :  Continaiiig  improvoTiieiit,  Ht*  tbv 

]iii]iri)viTi):  Ii»r1iiir  ut  Ultiii  Cove,  New  York,  twent;  ttinn«itnd  ilultkni. 
liii|ir..vins:  I.HrlHir  at  Ni'w  Hwlifllt:.  N^iv  York :  roriliniiing  iinnr«vt>iii«nt,  till  In 

flUi;.!  Ii'iii.-.iiiiiir_.  III!  Iniiii!  fi fiirnirr  ;ii.iir.iiiriMlii>ii-  ti.   \h,  pX|l)!>Ddud    ill    fiU»IUtMi' 

liii,  I  v<'w  Jonpy  Htiure,  Now  VsritM 

Ni'i^  -I     -  iiiii-i'ii  tliuiiiMiud  iluUan. 

Iir.|ii,i>  ■.-  \i  1 1  Hi  (.  I,  .  1.1  I  ■ . ,  ■   - 1..' .  II  i-..iii(i  niiii  Liir  Now  JurM^ohure.NewTa 

UIkI  ,Si«  .i.-.»i_\  :  Urtvl^iiij;  uiiil  BlraiKUiriiuij;  L-liHrm.-l  iiww  SlUtt^n  iKland  hridfrvM 
ri'iiiot  iiiii  lliii  iiuijit  •>[  liiuil  wi'Bt«tl>  o(  BHiut*,  Umi  tiioiiMind  dullars. 

at  Kiirilau  Buy,  New  Jersey:  Coutiotiiiig  iiupri'i'utneiit,  twoM, 

li[i|irin  iiig  liijibor  at  Krk",  ronnBvlvania:  Conliuulog  iiupnivemoBt,  iwenlj-Kir 

tlK«l«l>l><l.l.<llUtl 


u  aud  iirottwtioD  of  tbepHiiiuiinlit  of  freKqno  luli^  Eriti 

iiHTiiMiilHd  bv  tbeCtiief  ufrlnginBcni,  January  thirteen  tli.eiBl 
cBordouoo  with  euub  plans  m  ibi-  Sprrftnrf  of 


iiiuj'  |iniwr]In%  aisLij  tbinisuiid  doUurn, 

Iiiij'roiiiig  tii«  burbor  of  Phitodelpbia:  For  the  retnovnl  of  >ri. 
Wuicliuill  l«lniid.  in  thn  Stale  of  Pennaflvania,  nod  Petty'*  IsI.l  . 
Ni'w  Jorsey,  or  such  partsof  Ihemand  tUeHboabiiidjaoont  tbornln   ■ 
ntid  for  ilii'  iriiprovomont  of  tbo  harbor  bntweou  tbo  eitira  o(  Phjl:-. 
vauiu,  utid  CitJiiden,  Now  Jersey,  Svn  bundriHl  thounand  doUnrs;  i-mcwii.  inn  i 
part  nf  this  aiitii  shall  be  exiiunded  nntil  tbn  titlo  to  tltc  1nii<lti  (utmiU):  -lul  uUm 
(shall  lie  ac'iiiireit  and  vested  iuthelTnit«l  fitntes  without  nbargn  to  tbolnttM  bejm 
thnw  hundred  thoiuand  dolluTK  of  the  iniu  herein  appro |>ri«teil. 

Inipri'vlrig  ico-hurbor  nt  Uarous  Hook,  PoniMjlTania:  OoiiliuiUiig  linprortiMiit^ 
flftooii  thouHaud  dolloTB. 

Inijiroving  Delaware  ttrookwater,  Delaware:  CoDtinning  improvemont,  one  k 
dreil  thousaud  dollars. 

Improving  icii-harlmr  at  Now  Castle,  Delaware:  Contiiiuiug  itnprovaoirat,  «" 
thouHanil  flvo  huudred  dollars. 

lin|ir(wingharl>oratWilrningt»D,  Delaware:  CQntlDiiiDg  improvement,  thirty th* 
Bond  dollars. 

linpnivingbarborat  Baltimore,  Maryland;  ContinnluK  impTov«>idout,  and  w 
rhaniiul  to  SIX  hundred  feet,  three  hundred  thousand  dvTUrs. 

Improving  harbor al  Breton  Bay,  Maryland;  Contiuniug inipruveuieol,  three tboV 

linpniviiig  liarbor  at  Cnmbridgfi,  Maryland,  Qve  (housiutd  dollarn. 

Improving  liarlwr  at  Norfolk  aad  its  approaches,  TirgiuJa :  Con  tinning  improi 
inent.  fifty  thousntid  dollars. 

iinpniving  approach  to  Norfolk  Harbor,  and  the  Unit'  1 
Virginia:  Continning  improvement  between  Lanilierl  - 
thoLiHaod  dollars;  and  the  balanoe  of  one  hundred  ami  i> 
upproprlatiooB  made  under  this  head  and  available  .liii . 

eigltty-Boven,  is  hereby  authorized  to  be«xi»Btided  ac*oit!i,._ 

the  euginsor  in  cliarge. 

Improving  harbor al  Beaufort,  North  Carolina:  CODtimilng  iAipmvomaitlT 
nve  tliousand  dollars. 

Improving  the  inland  wnter-way  between  Beaufort  and  New  River,  NoTtkCa 
CouliniUDg  unptov«nwiiit.  ftve  tliuouuid  dollars. 
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Improving  th^  ioland  wat«r-way  between  New  Borne  and  Beaufort,  North  Carolina : 
Continning  improvement,  fifteen  thousand  dollars. 

Improving  harbor  at  Charleston,  including  Sullivan's  Island,  South  Carolina :  Con- 
tinuing improvements,  three  hundred  and  fifty  thousand  dollars,  of  which  five  thou- 
sand dollars  may  be  expended  on  Mount  Pleasant  shore  of  inner  harbor  of  Charles- 
ton, South  Carolina. 

Improving  harbor  at  Georgetown,  South  Carolina :  Continuing  improvement,  seven 
thousand  five  hundred  dollars. 

Improving  Winyaw  Bay,  South  Carolina :  Continuing  improvement,  one  hundred 
thousand  dollars.  The  Secretary  of  War  is  authorized  and  directed  to  appoint  a 
board  of  three  engineer  officers  of  the  United  States  Army,  whose  duty  it  shall  be  to 
examine  the  plan  submitted  by  Captain  William  H.  Bixby,  United  States  Army  En- 
gineers, under  date  of  January  thirty-first,  eighteen  huudred  and  eighty-five,  for  the 
improvement  of  said  bay.  Tne  said  board  shall  report  to  the  Secretary  of  War,  who 
shall  lay  its  report  before  Congress  at  its  next  session,  with  the  views  of  himself  and 
the  Chief  of  Engineers  of  the  United  States  Army  thereon :  Providedj  That  nothing 
herein  contained  shall  be  construed  to  prevent  theexpcnditiireof  this  appropriation. 

Improving  harbor  at  Brunswick,  Georgia:  Continuing  improvement,  thirty-five 
thousand  dollars. 

Improving  Cumberland  Sound,  Georgia  and  Florida  :  Continuing  improvement,  one 
hundred  and  twelve  thousand  five  hundred  dollars. 

Improving  harbor  at  Savannah,  (Georgia :  To  complete  existing  project,  one  hun- 
dred and  eighty  thousand  dollars. 

Improving  harbor  at  San  Augustine,  Florida,  thirty-five  thousand  dollars.  The 
Secretary  of  War  is  authorized  and  directed  to  appoint  a  board  of  three  engineer  officers 
of  the  United  States  Army,  whose  duty  it  shall  be  to  examine  into  the  expediency  of 
further  improving  the  harbor  of  San  Augustine,  Florida,  upon  tho  plan  submitted  by 
Lieutenant  William  M.  Black,  United  States  Army  Engineers,  under  date  of  Decem- 
ber twelfth,  eighteen  hundred  and  eighty-seven.  The  said  board  shall  report  to  the 
Secretary  of  War,  who  shall  lay  its  report  before  Corgress  at  its  next  seHsion,  with  the 
views  of  himself  and  the  Chief  of  Engineers  of  the  United  States  Army  thereon. 

Improving  harbor  at  Apalachicola  Bay,  Florida:  Continuing  improvement,  twenty 
thousand  dollars. 

Improving  harbor  at  Cedar  Keys,  Florida:  Continuing  improvement,  seven  thou- 
sand five  hundred  dollars. 

Improving  harbor  at  Pensacola,  Florida:  Continuing  improvement,  thirty-five 
thousand  dollars. 

Improving  harbor  at  Tampa  Bay,  Florida,  from  outer  bar  to  Mangrove  or  Bushy 
Point,  twenty- five  thousand  dollars. 

Improving  entrance  to  harbor  at  Key  West,  Florida,  twenty-fivo  thousand  dollars. 
The  Secretary  of  War  is  authorized  and  directed  to  appoint  a  board  of  three  engi- 
neer officers  of  the  United  States  Army,  whose  dnty  it  shall  be  to  examine  into  the 
expediency  of  further  improving  the  entrance  to  the  harbor  at  Key  West,  Florida, 
upon  the  plan  submitted  by  Lieutenant  William  M.  Black,  United  Staten  Army  En- 

fineers, under  date  of  May  thirty-first, eighteen  hundred  and  eighty-seven;  the  said 
»oard  shall  report  to  the  Secretary  of  War,  who  shall  lay  its  report  before  Congress 
at  its  next  session,  together  with  the  views  of  himself  and  the  Chief  of  Engineers  of 
the  United  States  Army  thereon. 

Improving  harbor  at  Mobile,  Alabama:  Continuing  improvement,  on  enlarged  proj- 
ect for  securing  a  channel  twenty-three  feet  deep  and  two  hnudred  and  eighty  feet 
wide,  two  hundred  and  fifty  thousand  dollars. 

Improving  harbor  at  Biloxi  Bay,  Mississippi :  Continuing  improvement^  eighteen 
thousand  five  hundred  dollars. 

Improving  Aransas  Pass  and  Bay  up  to  Rockport  and  Corpus  Christ!,  Texas:  Con- 
tinuing improvement,  one  hundred  thousand  dollars. 

Improving  Brazos,  Santiago  Harbor,  Texas:  Continuing  improvement,  twenty-five 
thousand  dollars. 

Improvement  of  entrance  to  Galveston  Harbor,  Texas :  Continuing  improvement, 
five  hundred  thousand  dollars. 

Improving  Sabine  Pass,  and  Blue  Buck  Bar, Texas:  Continuing  improvement,  two 
hundred  and  fifty  thousand  dollars. 

Improving  ship-channel  in  Galveston  Bay,  Texas,  from  Morgau^s  Cut  to  Bolivar 
Channel:  Continuing  improvement,  one  hundred  thousand  dollars. 

Improving  harbor  at  Ashtabula,  Ohio :  Continuing  improvement,  twenty-five  thou- 
sand dollars. 

Improving  harbor  at  mouth  of  Black  River, Ohio:  Continuing  improvement,  ton 
thousand  dollars. 

Improving  harbor  at  Cleveland,  Ohio:  Continuing  improvement  on  the  last  plan 
projected,  one  hundred  thousand  dollars. 

Improving  harbor  at  Fairport,  Ohio:  Continuing  improvement,  ten  thousand  dol- 
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Um  of  whioli  BO  iiinrU  rwmny  l«no™*iwy  in»r  hoexpmulf  1 

TLul,  tlie  iivtni>r>  it  >l'nk  |>riiiio«j  ahultiag  on  Oranil  Biv.ii 

BhBtl  have  the  rigbt  ti>  Intul  )uid  nnluiid  ounl,  nrv.  wl  otfan  - 

Uio  uwit  Uuvvniiuvut  jil«ir  a*  lies  north  of  tltR  |inaent  low  .  i 

liiuitkt.i<iiM  u  Ui  lime  uiit  ii»n  M  hIibII  bn  BppniTMt  ttj-  Uik  Sccnitjii  y  d)  W'jr 

]uTiiicut  iif  Hiioh  cumtieiixatlon  aa  tlio  SwrrtBT)'  of  Wv  shall  iletBrroiiui. 

tuprovini;  UarWut  KiiTon,  Oliio:  Conlluniii);  tiniiravBinfiiii,  six  UuinMti ildoll 

ImiiroviDK  liarbor  at  Vormilliuo,  Ohio:  For  pnscrvBliim  of  piets,  one  t' 
dullora, 

Fur  iiH'-Iiarbor  at  tlie  moatli  of  Miukingam  Riv»r,  Ohio :  To  coupUte,  •: 
wllul  JolUra. 

Impruviug  liarboT  ul  Tort  Clinton,  Ohio:  ContlnaUig  ImprnvemcDt,  flv*  U 
ilullari'. 

Ill  ;>'<<t      .  '   Ml   1 1  -Lii  Mi'.l.y,  Ohio:  ContlQiiiDK  imprnvfinirnt  bj  m  ■tnUebtdl 
Ti.  '  III   I'titiauouof  tJAiifliisEv  tl:ty,  pdniiiint  to  tIi"Twl  IJ 

mil  iloliar*;  of  which  IIti- Ihoniunil  iliillAra,  »ri<ult 

■I   "»'nl,  ill  the  dincrotion  of  the  liecraMrj' of  Wm.  Ii 

liiii'rc.viiiK  iiiirliiiriilTuliilu,  Ohio:  Contiuiiing  improvemantof  tWU 
byaHtEoighlcliBiiDel,  fMinuaul  U>  the  IahI  jilan  (if  tboeagUicviTln  ohorgo,  onpbi 
jinil  itft;  thoniaiid  dotlarij. 

Improving  hwlior  M  Toledo,  Obiu:  For  cloariiig  ttao'old  ohMionI,  ftTo  ll 
dollars. 

ImproTiug  oot«r  harbor  at  UiobigMi  City,  ludl*na:  CoDtiiiuiog   liii|iiiiiB 
ninnty  tlioiiBtuid  dolltini. 

To  oom|ilet«  iutiur  liarbor  At  Ulohigiui  City,  liv«  IfaouMDiI  dollan. 

Improving  hurbor  ul  CBliimeti,  tllinuis:  to  MinpUtu  improvvtuuut,  lir«Dt]r  I 
swid  four  hanilrod  duilars. 

Iiiiprovlag  harbor  at  Cbioagu,   lUiuois'   ConUiiuiug  improveuiunl,  V»o  b 
thoiiaaDd  doilara. 

liiiproTiug  harbor  at  Wankegan,  Illinois;  Couiiuaing  iiupiv^VDmuii 
tliouMind  dollars. 

luiproi'iug  harbor  at  (^builovoix  and  «utraQce  to  Plue  Luke,  Michigan,  t«id*e  4 
aaud  Ave  huudreil  dollars. 

luiprovLDg  batbor  atCheboygftn,  Uichigan:  C(»iititiiiiogiiiipra*ainotit,finMiill 
aaud  dullara, 

Inipmviag  harbor  at  Frankfort,  Michigan :  Coiiliimiug  iiuprovuiacnt,  el 
Hand  dollars. 

linpruving  harbor  at  Grand  Uavou,  Michigan  i  Continning  UnproTiunaiit,  ti 
fivu  Ihousaiid  dolUrs. 

lni]>roving  biirbnr  of  refuge  at  Grimd  Marais,  Miobigan :  Continning  in|inira 
lift]'  thousand  dollars. 

Improving  harbor  of  refuge  at  Ludington,  Michigan:  Contiuning  tmi>ni 
aixty  thoutintid  dollars;  and  the  Secretary  of  War  isliereby  aiithoilMil  and  d: 
to  accept  the  deed  tendered  b;  the  Pevi'  Marquette  Lumber  <:oiu|iatiy,  ofLuitli)] 
Mivhigau,  of  three  and  thirty-ouu  huuilredtbH  acnw  of  land. 

Improving  harbor  at  Manistee,  Mlohigau ;  Coutinning  im  p  rove  men  i,  tan  thod 

Improving  harbor  at  Black  Lake,  Michigan:  Cuutiuiilug  iiupruvoineut,  H 
sand  ilollars. 
_  IniproviuK  harbor  at  Monroe,  Miuhigau  :  For  repaira  and  for  dredging  ai  mHfll 
river,  five  thoiuand  dollars. 

Improving  barlwr  at  Muskegon,  Uiehigau  :  Continning  iniprovetncut,  fort] 
thousand  dollars. 

Improving  harborat  Ontonagon,  Michigan:  Continning  Jinproveinent,  t« 
Band  Qvo  hundred  dollars. 

Improving  harbor  at  Pontwattsr,  Michigan :  Continning  lmprovi.«ment,  eightfl 
sand  dollars.  fl 

Improving  harbor  of  refuge  at  Portage  Lake,  MiohigBH :  Coutiuutng  itnpnveH 
ten  tbonsaud  dollars.  r 

Impniviug  harbor  of  refuge  at  Sand  Bent:h,  Michigan  :  Continuing  inprova 
seventy  thoiiiuind  dollars.  * 

Improving  harbor  at  Saint  .lowph,  Michigan:  Continuing  iinpmmnMiil, 
thousand  dollars;  live  thousand   dollars  to  b«  n«ed  in  iioprovlBg  Ih*  watitr  ( 


Improving  harbor  at  Sunth  Haven,  Michigan:  Continuing  Impmremant.  %m 
aaud  dollars;  tlime  thouaaiid  dollars  of  which  shall  b«.'  uwd  in  dKu|t«alng1b*  i 
of  ltlaokK\vcifrouil\tu\nikui\»tmvavof  l\i«  viec"  Ui  the  highway  brldgo. 
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Improving  harbor  at  White  River,  Michigan :  Continuing  improvement,  ten  thon- 
Band  dollars. 

Improving  harbor  at  Marquette,  Michigan:  Continuing  improvement,  twenty- 
five  thousand  dollars:  Providedj  That  no  part  of  this  appropriation  shall  be  expended 
until  the  question  of  harbor  limits  has  been  settled  to  the  satisfaction  of  the  Secretary 
of  War. 

Improving  harbor  at  Thunder  Bay,  Michigan :  Continuing  improvement,  the  bal- 
ance available  from  former  appropriations  shall  be  expended  in  dredging  the  entrance 
channel  from  the  bay  into  the  river. 

Jbnproving  harbor  at  An  Sable,  Michigan :  Continuing  improvement,  the  balance 
available  from  former  appropriations  shall  be  expended  m  dredging  the  mouth  of  An 
Sable  River. 

Improving  harbor  at  Ahnapee,  Wisconsin :  Continuing  improvement,  five  thousand 
dollars;  and  so  much  of  the  act  of  August  fifth,  eighteen  hundred  and  eighty-six,  for 
the  improvement  of  rivers  and  harbors  as  relates  to  the  harbor  of  Ahuapee  is  hereby 
amended  by  striking  out  the  words  '*  but  no  part  of  said  sum  is  to  bo  expended  until 
the  wharfage  over  the  Government  pier  at  that  port  shall  be  made  free.'' 

Improving  harbor  at  Green  Bay,  Wisconsiu :  Continuing  improvement,  ten  thou- 
sand dollars. 

Improving  harbor  at  Kenosha,  Wisconsin:  Continuing  improvement,  seven  thou- 
sand five  hundred'  dollars. 

Improving  harbor  at  Kewaunee,  Wisconsin :  Continuing  improvement,  ten  thou- 
sand dollars. 

Improving  harbor  at  Manitowoc,  Wisconsin:  Continuing  improvement,  eight  thou- 
sand dollars. 

Improving  harbor  at  Menomonee,  Wisconsin :  For  repairs  and  dredging,  nine  thou- 
sand dollars. 

Improving  harbor  of  refuge  at  Milwaukee,  Wisconsin:  Continuing  improvement  on 
bay  and  harbor,  seventy  thousand  dollars. 

Improving  harbor  at  Milwaukee,  WisconHiu :  Continuing  improvement,  ten  thou- 
sand dollars.  ^ 

Improving  'harbor  at  Oconto,  Wisconsin :  Continuing  improvement,  twenty  thou- 
sand dollars;  eighteen  thousand  dollars  of  which  appropriation  shall  not  be  avail- 
able until  the  city  of  Oconto  has  caused  repairs  to  l>e  made,  to  the  satisfaction  of 
the  engineer  in  charge,  to  the  old  part  of  the  pier  built  by  private  enterprise. 

Improving  harbor  at  Port  Washington,  Wisconsin :  Continuing  improvement,  five 
bhonsand  dollars. 

Improving  harbor  at  Racine,  Wisconsin:  Continuing  improvement,  ten  thousand 
dollars. 

Improving  harbor  at  Superior  Bay  and  Saint  Liouis  Bay,  Wisconsin:  Continuing  im- 
provement, fifty  thousand  dollars. 

Improving  harbor  at  Sheboygan,  Wisconsiu :  Continuing  improvement,  fifteen 
thousand  dollars. 

Improving  harbor  at  Ashland,  Wisconsin :  Continuing  improvement  on  the  enlarged 
project,  sixty  thousand  dollars. 

Improving  harbor  at  Two  Rivera,  Wisconsin  :  Continuing  improvement,  two  thou- 
sand five  hundred  dollars. 

Improving  harbor  at  Duluth,  Minnesota :  Continuing  improvement,  eighty  thousand 
dollars^  of  which  sum  one-half  shall  bo  expended  on  the  harbor  basin  and  new  chan- 
nel east  of  Rice's  Point,  and  in  the  preservation  and  maintenance  of  the  canal  and 
Siers  at  the  harbor  entrance,  and  in  the  purchase  of  a  steam  launch ;  and  the  other 
alf  of  said  sum  shall  be  expended  on  the  chaiinol  west  of  Rice's  Point,  and  from 
thence  along  the  northern  shore ot  Saint  Louis  Bay  to  Grassy  Point;  and  the  Govern- 
ment of  the  United  States  hereby  accepts  from  the  city  of  Duluth  the  grant  and  con- 
veyance made  by  said  city,  by  deed  dated  January  ninth,  eighteen  hundred  and 
eighty-eight,  of  the  following  described  real  estate,  to  wit :  All  the  tract  or  parcel  of 
land  lying  and  being  in  the  county  of  Saint  Louis  and  State  of  Minnesota  described 
as  follows,  to  wit:  Cats  two  hundred  and  forty-seven,  two  hundred  and  forty-eight, 
two  hundred  and  forty-nine,  two  hundred  and  fifty,  two  hundred  and  fifty-one,  two 
hundred  and  fifty-two,  two  hundred  and  fifty-three,  two  hundred  and  fifty-four,  two 
hundred  and  fifty-five,  two  hundred  and  fifty-six,  two  hundred  and  fifty-seven,  two 
hundred  and  fifty-eight,  two  hundred  and  fifty-nine,  and  two  hundred  and  sixty  Min- 
nesota avenue.  Upper  Duluth,  the  same  being  the  ground  on  which  is  located  the 
canal  entrance  and  piers  to  the  harbor  of  Duluth. 

Improving  harbor  at  Grand  Marais,  Minnesota:  Continuing  improvement,  fifteen 
thousand  dollars. 

Improving  harbor  at  Agate  Bay,  Minnesota :  Continuing  improvement,  fifteen  thou- 
sand dollars. 

Improving  harbor  and  bay  at  Humboldt,  California :  Continuing  improvement,  one 
hundred  and  twenty-five  thousand  dollars:  Provided ^  That  no  part  of  said  sum  shall 
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I>n  RxpuQilHl  unlll  tbo  Iw^Uencitw  of  land  dfi 
lincii  ooTivcyud  t*>  tli*  UnilcU  SlalAs  fmn  at  t\- 
»nnn>vo(1  by  Ibe  SsuruUrv  of  War,  aflnr  tUu 


fyud  t*i  tli»  UnilcU  Slal-fin  frcwi  of  nijwii:> 
tnnnivod  by  Ibe  SouruUr;  of  War,  aflnr  tUu  Altoi 
liinU  bave  cioillled  Ui  the  SncreUry  «f  War  that  t!ii^ 


.  I  lirMo  bDDili 


_.      jviagbarbor  atO»kbnrt,  Cnltfornin:  Conilnuing  ii]i[.i 
aiitl  tilts  thuuwuid  ilolUr*;  which  «iini,~iir  any  jinrt  thereof,  may  Im>  di 
cmtinn  of  the  Booretury  of  Wur,  on  the  trolninic-walln  Btid  ctiaTiii(>l. 

IinpruvioK  harbor  at  BmI  Wood,  California:   To  roiiiplet^,  seven 
htiiidrod  ilollarB. 

Inii'ruviii;;  harbor  at  W^ilioliiiEtaii,  CAlifaruls:  Coutlnnliig  imjirovemMil,  o 
tUixiKiLiiil  dollurs. 

I[ii|>r»viri);hart>i)rat  SAnDlegn,  California:  Fur  repoire,  one  IhoiiMud  ilellan.  I 

Imiiroviiiu  hHrlKir  M  S»n  Lni«  ObUpo,  California,  liy  Ih*  ooostruntioti  of  atind 
walcr  ou  lh*>  rtwf  to  the  plaue  of  moan  low  water.  ai\o<irdliig  to  th«  plau  uf  W.q 
ItL'tjyiiiml,  lui^or  of  eDgiueere,  doled  Jaiinary  twautyeiglith,  uigblvou  baadnd  S 
eij;hly  Bivwij,  twenty-five  thouaonit  dollora. 

Iii)]'r<>viii|:  piitraoce  to  harbor  st  Com  Day,  Oregon :  Continning  im[iiaTeiiMiiti  fl 


Ihoiid 


lid  .iollar 


liimnjvlii|f  harbor  at  Yaqniaa  Bay,  Oregon  :  Continuing  improTemMi  I,  u 
Hud  Ofty  Ifaoiisand  dollar*. 

liiitiroviiig  Tlllninook  Uay  and  Bar,  Orogon,  five  thniiaaud  two  bnDiLr«d  doU 

Improving  Lab«c   Channel,  Maioe:  Continuing  inipniveineot,   twonly  Uivo 
dollar*. 

Imiiroving  I'auohaoot  Rivor,  Mitine :  CuutluulUE  improvemenl,  blty  tliouMnd  If 
Unti  twexly  thonsand  dollars  of  which  snm  tn  becxp«tid«4l  tivtwwn  Baapn-H 
Crosby'a  Narrows,  anil  IhirW  thousand  dollAr*  betweoa  Hnckaimri  und  WlntMiM 
aeconliiig  tu  the  last  plan  of  the  engineer  in  charge  if  approved  by  tht>  SrcretoiTfl 
War. 

Improving  Narragaiigus  Birer,  Maine :  CootiiiaiDg  iju  pro  vein  tuit,  ten  U 

Improving  .Socu  Sivcr,  Maiue :  ContiuoiDg  iDipr'iven)ent,  Uiu  tliuuaand  doll* 
Improving  llagadooe  Rivi<r,  Maine,  three  thounand  dollars. 
Imptoriug  Kennebec  River,  Maine,  seventy-five  thousand  dollara. 
Improving  Moose-a-Bec  Bar,  Maine  :    Continniug  iuipruvemeDt,  fifUen  llioi 
dollars. 

Impruving  Cocheco  River,  New  Hanjpshire :  Tu  uoinplele,  nine  tliuiiaond  doll 
Improving  Bellamy  River,  New  liuuiUHhire,  U<u  Ihonsaud  dollan. 
Improving  Otter  Creek,  Vermont:  Coutiniiiug  iiuproveniiail,  U 


bDJadrad  doiiii 
lm)>roving  Ir 
Improving  [h 

riiUil.  That  tliii) 
bnrv.  or  xithei 
brids*-  ■ 


I.i.pr. 


iwicb  River,  Mawauhusetl  s,  two  tliuusanil  five  buuilrcd  dtdlan. 
wow  Rivpr,  MiMsai;linHelta,  fur  dredging.  Ihrop  tbnmuuid  dullAn-'f 
sum  shall  not  be  ripeuded  until  the  tiiwnit  of  Ammbur;  and  Si 
of  tbam,  shall  have  caused  snuli  a  draw  t<]  h<>  plniiril  in  tbr  pM 
river,  as  roay  be  approved  by  the  Secrolarj  of  War. 
ackot  River,  Kliode  Islan<l  :  Contintiiug  impruvi'iuent,  thiity-M 


xaiid  dullura. 

Iniprovia^'PrOvidoDCC River  and  NarraganiieU  Hay.  KhtHlt-  lilaiul:  CunUunu]| 
provement,  forty  thoasand  dollars. 

For  r«muving  Green  Jacket  SbonI,  Providenoo  River,  Rhode  Ulond  :  C( 
improvement,  twenty-eigbt  thoiisuuil  dnilars. 

Improving  Pa woatnok  River,  Rhode  lalitud :  Continuing  iiuprovoinunt,  too 
dollars. 

Improving  Connecticut  River  below  Hartford,  Com 
ulent,  ten  thousand  dollars. 

IinprovJDg Honsatonic  River,  Connectioal, thirty-fire thonsand  dullarn ;  twenty ■ 
thansatid  dollars  of  which  may  be  oxpeudml  in  conimenciug  the  eiiu*trncti«>n 
breakwater  at  the  moalh  of  aaid  river. 

Improving  Thames  River,  Connectient:  Continuing  ImprovDmi-nt,  Afly  thun 
dollars,  which  may  be  expended  at  any  point  lii^twmMi  Norwich  and  New  Lnndaa. 

Improving  East  Chester  Creek,  Mow  York:  Continuing  improreuitiiil, 
dollars. 

Improving  Hndson  HIver,  New  York :  Cont 
Band  dollam ;  of  wbiob  teu  thooaind  dollanf  i_  _ . 
deepening  and  iuipruvitii;  tho  harbor  at  Peekakill. 

linproVIUl!  NMWtim'i.  t'n     ■ 

flvetl.onsa.Sl _.„..,.„„ , 

War,  bo  appUod  to  the  improvenieut  of  the  west  hroneh  of  Ke' 

Improving  Ticonderoga  River,  New  York:  Cou  tinning  Imp 
live  h  nod  red  dollars. 

Improving  Harlem  River,  New  York,  suvont)-  thousand  dollura. 


nctiont:  Continuing  imjirtt 


u  Creek  audUav,  New  York:  Con  tinning  luiprovninent,Ii 
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ImproTing  Eaat  River  and  Hell  Gate,  New  York:  Removing  obstrnctioiiB,  two 
hundred  and  fifty  thonsand  dollars. 

Improving  Narrows  at  Lake  Champlain,  New  York,  from  Benson,  Vermont,  to  canal 
locks  at  Whitehall,  New  York,  fifteen  thousand  dollars. 

Improving  Grass  River  at  Mas«ena»  New  York:  The  Secretary  of  War  is  anthorized 
and  directed  to  expend  tbe  balance  remaiDiug  on  band  of  tbe  snm  heretofore  appro- 
priated in  dredging^operations  according  to  the  original  plan. 

Improving  Maurice  River,  New  Jersey :  Continning  improvement,  ten  tbousand 
dollars. 

Improving  Passaic  River,  New  Jersey  :  Continuing  improvement,  thirty-five  thou- 
sand dollars;  of  which  seven  thousand  five  hundred  dollars  are  to  be  used  to  com- 
plete improvement  above  Newark. 

Improving  Raritan  River,  New  Jersey :  Continuing  improvement,  fifty  thousand 
donars. 

Improving  Shrewsbury  River,  New  Jersey :  Continuing  improvement,  ten  thousand 
dollars. 

Improving  South  River,  New  Jersey :  Continuing  improvement,  five  thousand  dol- 
lars. 

Improving  Allegheny  River,  Pennsylvania :  Continuing  improvement,  twenty-five 
thousand  dollars. 

Improving  Schuylkill  River,  Pennsylvania:  Continuing  improvement,  twenty-five 
thousand  dollars. 

Improving  Delaware  River,  Pennsylvania  and  New  Jersey :  Continuing  improve- 
ment from  Trenton  to  its  nioutb,  two  hundred  and  fifty  tbousand  dollars;  of  which 
ten  thousand  dollars  is  to  be  expended  upon  said  river  and  its  tidal  tributaries  between 
Cooper's  Creek  and  Trenton. 

For  continuation  of  construction  of  the  dam  at  Herr^s  Island,  in  the  Allegheny 
River,  near  Pittsburgh,  Pennsylvania,  thirty-five  thousand  dollars;  and  the  {Secre- 
tary of  War  is  hereby  authorized  to  purchase  the  lauds  required  for  said  dam  and  its 
appurtenances,  or,  at  his  discretion,  to  cause  suit  to  be  instituted  for  the  condemna- 
tion of  such  lands  as  may  be  necessary  therefor;  and  said  sum  of  thirty-five  thousand 
dollars,  or  so  much  thereof  as  may  be  necessary,  is  hereby  made  available  for  paying 
for  said  lands,  whether  procured  by  purchase  or  by  condemnation,  as  authorized  by 
the  act  of  the  legislature  of  Pennsylvania  approved  May  eighteenth,  eighteen  hun- 
dred and  eighty-seven. 

Improving  Saint  Jones  River,  Delaware:  Continuing  improvement,  fifteen  thou- 
sand dollars. 

Improving  Duck  Creek,  Delaware,  by  dredging,  ten  thousand  dollars. 

Improving  Mispillion  Creek,  Delaware  :  To  complete  from  Milford  to  its  month, 
three  thousand  five  hundred  dollars. 

Improving  Broadkiln  River,  Delaware  :  Continuing  improvement,  teu  thousand 
dollars. 

Improving  Broad  Creek,  Delaware :  Continuing  improvement,  five  thousand  dollars. 

Improving  Choptank  River,  Maryland  :  Continuing  impiovement,  seven  thousand 
Ave  hundred  dollars. 

Improving  Corsica  River,  Maryland:  Continuing  improvement,  t«n  thousand  dol- 
lars. 

Improving  Susquehanna  River,  Maryland  and  Pennsylvania:  Continning  improve- 
ment, ten  thousand  dollars,  to  be  expended  above  the  Philadelphia,  Wilmington  and 
Baltimore  Railroad  bridge. 

Improving  Fairlee  Creek  or  Inlet,  Maryland,  five  thousand  dollars. 

Improving  Patuxent  River,  Maryland,  five  thousand  dollars. 

Improving  Potomac  River  at  Washington :  Continuing  improvement,  three  hun- 
dred thousand  dollars. 

Improving  Appomattox  River,  Virginia :  Continuing  improvement,  fifteen  tbou- 
sand dollars;  and  the  Chief  of  Engineers  is  directed  to  cause  to  be  examined  and  sur- 
veyed, and  the  cost  estimated,  for  diverting  the  water  of  the  river  above  the  harbor 
at  Petersbnrgh  to  the  old  North  Channel,  and  report  upon  the  same. 
'Improving  Chickahoniiny  River,  Virginia:  Continuing  improvement,  two  thousand 
five  hundred  dollars. 

Improving  James  River,  Virginia :  Continuing  improvement  below  Richmond,  two 
hundred  and  twenty-five  thousand  dollars. 

Improving  Mattaponi  River,  Virginia:  Continning  improvement,  three  thousand 
dollars. 

Improving  channel  at  Mount  Vernon :  Continning  improvement,  six  thousand  dol- 
lars. 

Improving  Nomiui  Creek,  Virginia:  Continning  improvement,  five  thousand  dol- 
lars. 

Improving  Pftmaoky  River,  Virginia;  Continuing  improvement,  three  thouaand 
dollars, 
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SlUO     HKl'OBT  OK  TUE  CIIlEr  OC   KNOIffEKIlS,  U.  H.  ARMV- 

ImprnvlDuBMipaliMinookBivtTr,  Vlrxliilii:  Cantiiu  i  'In 

Mnil  iloHnrn ;  nf  irliicli  tlin«  IliuuHonditolUnonay.  i<< 
of  Wm.  Im>  uanil  In  (MiotinnitiK  Ilii-  ioiptovriuent  «(  <.' ■  ,  li 

Ituiiraving  SMtmlnn  Biver,  Tirfsiuia:  OwuliiiuUit:  luiini"  >  linin,  mr  imniw 

Iiiiprovlng  Yorlc  Rirnr,  Virgini*  :  CoDtlnaing  iiuiiroveini-iit,  UdMy  UiniiM 

Iniprovinjj,  lij-  ilreilgiiiK  ""1  otbCTwli*.  Uib  iulauil  wBlar-woy,  from  Chiat 
B«y.  Viruinm,  tu  Dolnnnru  It«j,  at  ur  ueur  LewM,  Ut>lBWiu«.  In  tw  amtd  trnni  C 
cat«fti{>">  Boy  to  IniliaD  River  Usy:  L'uDtiiiuiii){  mipivvr.iueiit,  &Siy  UiowBDildoll 
li(i  pari  of  which  slinU  be  ex)ii?oucd  iiDtil  tbe  right  or  wa;  i>  ■Minml  (n 
til')  Ciitlrd  Slates. 

Imprnvin^   Nauwiiiotiil   Uivi>r,  Virginia,  llirbtdlag  Uih  tnoatb*   at  I 
Chuck  atuck  Crcckn,  leu  thonuuKl  dolls  re. 

Iniproviog  Big  siuidy  Rivvr,  Wrst  Tirglnia  nnd  Kmlaek; :  CuDtintune  ii 
■nent,  tbirty-one  tliooskud  five  hnndrcd  dnll«iB. 

ImproviDg  Elk  Bivr.r,  West  Vlrgtom;  CoutinniiiK  iiDprorcmetit,  threo  tl 
dollkn. 

Improving  Baokhantiiin  Rivor,  Wwt  Virgtuln ;  Contioaing  IniptnTMDctit,  ounia 
Rond  five  bunilrrd  dollars.  j 

[mprovine  Groni  Kan nwh»  R Ivor,  Wot  Virginia:  Continning  bnprorauwnt, (I 
bnndred  and  flAy  tkonsand  ilnllain. 

IniprnviugGiiyandutle  Kiver,  Wwl  Virginia:  Contionlng  iini' 

liii|>roviiig   Little    Kunawha    Rivrr,   Wr«t   Vit):liila:    Cxit 
t«('Dty-tiv»  thousand  dollars;  but  no  lull  sliall  Ih>  cnllnctrd  bi  .. 
tioii  for  tbi*  imiirovcd  navigatton  ;  «ii*l  sucli  rigbl,  if  any  nxlsl, 
ill  a  moDner  Batisfbtoiy  to  the  Sec-rtilary  nf  War  befntv  the  eX|H^u>lKtin-  >'f  nuj  t.f  J 
money  kelefn  appropriated  for  Ibin  vork. 

Improrina  Monougabela  Hiver,  West  Virginia :  To  eoipplatn  i 
tfairty-fiTe  thonsand  dollars;  and  for  coulinniAi^  in)prr>vrhi''nfn. 

Tbe  Secretary  of  War  lie,  and  ht>  is  br^l'^'   ...:.,..i  ..  i  ..!. 

for  and  purobaae^  »t  a  otnit  not  to  oxce«d  <>■  ■ 

huudred  aud  thirty-three. dollars  and  il. 

otberwiaekDO«'naB"tlie  Upper  Lock  au'l  i 

gabt*1a  Nftvigation  Company,  a  corporati.' 

nil.  wbich  lock  and  dam  DninbereevaDan 

impiavenieDta  in  water  comniuaivalJOD  n 

borgfa,  in  tbe  Statu  or  Peuosylt'iuiia,  anil  :i 

of  Weat  Virginia.     And  tberani  of  one  bu 

droll  and  thirty-three  dollars  and  thirteen  ■  ■ 

B»ry,  is  hetrby  appropriated,  out  «f  any  nioiii'VK  in  ili.i  'I  nvwnn  ti 

priated,  lor  couBnmniutioi'  iiald  pnmbase,  the  same  to  b#  nald  on  . . 

SMiri'tary  of  War,  upon  full  and  absolute  coiiveyoDtw  t>i  Uiu  UBilnl  SU 

lock  an<l  dam  nombcr  seven,  and  its  appurteuonctis,  of  the  oaid  Uoi 

galiuu  Cuuipany. 

In  the  event  of  tbe  Inabili^  of  the  SecrPtafy  of  War  to  m«l 

of  the  said  luck  and  dam  nonibsrecvpn  luid  its  appiirlenaums  foriMiilm 

dred  und  sixty-one  thonssnd  seven  bnnilrvd  nnil  tltlrty-thriM  doDoi*  4 


1,  Iht'i 


1  h,-  .•;.', 


,■  ,if   \ 


institnto  and  carry  ti 

dam  number  seven  nii 

scribed  and  regulntiil 

approved  Fvbruiirj'  m 

exc«pt  that  the  UDii<  <1 

jarisdiotion  of  said  procc-cdiiifjs  m  licrcliy  irivcn  t 

Slates  for  the  westera  district  of  Pennsylvania,  w  i  ( 

to  the  Supreme  Court  of  the  Unltml  Statee :  Prariil. 

bo  paid  by  the  United  Stales,  lh«  frauchim?  nf  siiiii 

not  be  onsiderod  or  estimotod  ;  and  the  "t •'   ' 

thereof  as  uiay  be  ueceMair,  is  hereby  itjnr 
ury  not  othemise appropriated,  to  pay  rlu 
ceedings;  and  upon  finol  jailgment  liiiM 
beroby  fliitborited  and  direott^  to  drau  I. 
of  said  Jndgment  nnd  gosIh,  niid  » 


(luired  hv  tbe  UnUed  Statw,  whether  liy  <,, 
W»r  ehftU  lake  oliorge  th«i'«{>4  and  the  uii: 


IN- 


LAWS  AFFECTING  COBPS   OF   ENGINEERS.  2911 

▼isions  of  section  foar  of  an  act  entitled  "An  act  making  appropriations  for  the  Con- 
Btrnotion,  repair,  and  preservation  for  certain  pnblic  work  on  rivers  and  barbers,  and 
for  ptber  purposes,"  approved  Jnly  fiftb,  eigbtoen  bnndred  and  eigbty-four. 

Tne  Secretary  of  War  is  antborized  and  directed  to  appoint  a  board  of  tbree  engi- 
neer officers  of  tbe  UDi^>ed  States  Army,  wbose  dnty  it  sball  be  to  tborongbly  examine 
the  Ohio  River  below  Pittsburgh,  as  to  the  practicability  of  the  improvement  of  the 
navigation  of  said  river  by  means  of  movable  dams;  and  said  board  shall  report  on 
or  before  the  first  Monday  of  December  next,  as  to  the  feasibility  and  advisability  of 
gnch  project  of  improvement,  the  number  of  dams  required,  their  location,  with  the 
cost  of  tne  same,  together  with  the  cost  of  maintaining  them  ufter  the  completion  of 
the  project.  The  Secretary  of  War  shall  transmit  said  report  to  Congress  at  its  next 
session,  together  with  the  views  of  himself  and  the  Chief  of  Engineers  of  the  United 
States  Army  thereon. 

The  snm  of  ten  thousand  dollars,  or  so  much  thereof  as  may  be  necessary,  is  hereby 
appropriated  out  of  any  money  in  the  Treasury  not  otherwise  appropriated  to  pay 
the  expenses  of  said  board  and  survey. 

Improving  Gauley  River,  West  Virginia:  For  cleaning  oat  channel,  three  thousand 
dollars. 

Improving  New  River,  West  Virginia:  Continuing  improvement  from  mouth  of 
Wilson  Creek  to  mouth  of  Greenbrier  River,  balance  now  available  from  former  ap- 
priations  for  improving  New  River,  Virginia,  is  hereby  directed  to  be  spent  in  im- 

g roving  said  river  between  Ivanhoe  Furnace  in  Wythe  County  and  mouth  of  Wilson 
'reek. 

Improving  Cape  Fear  River,  North  Carolina,  above  Wilmington :  Continuing  im- 
provement, twelve  thousand  dollars. 

To  complete  the  improvement  of  Cape  Fear  River  below  Wilmington,  North  Caro- 
lina, two  hundred  and  forty-five  thousand  dollars. 

Improving  Contentnia  Creek,  North  Carolina:  Continuing  improvement,  five 
thousand  dollars. 

Improving  Currituck  Sound,  Coanjok  Bay,  and  North  River  Bar,  North  Carolina, 
seven  thousand  five  hundred  dollars. 

Improving  Neuse  River,  North  Carolina :  Continuing  improvement,  fifteen  thousand 
dollars. 

Improving  New  River,  North  Carolina :  Continning  improvement,  three  thousand 
dollars. 

Improving  Pamlico  and  Tar  rivers  from  the  mouth  to  the  Falls  at  Rocky  Mount, 
North  Carolina:  Continuing  improvement,  ten  thousand  dollars. 

Improving  Trent  River,  North  Carolina:  Continuing  improvement,  five  thousand 
dollars. 

Improving  Lumber  River,  North  Carolina,  five  thousand  dollars. 

Improving  Roanoke  River,  North  Carolina,  from  its  mouth  to  Clarksville,  Virginia, 
forty  thousand  dollars. 

Improving  Tadkin  River,  North  Carolina,  ten  thousand  dollars. 

Improving  Edisto  River,  South  Carolina :  Continuing  improvement,  five  thousand 
dollars. 

Improving  Great  Pee  Dee  River,  South  Carolina:  Continning  improvement^ twenty 
thousand  dollars. 

Improving  Salkehatchee  River,  Sooth  Carolina:  Continuing  improvement,  three 
thousand  dollars. 

Improving  Santee  River,  South  Carolina:  Continuing  improvement,  twenty-four 
thousand  dollars. 

Improving  Waccamaw  River,  North  and  South  Carolina,  to  Wacoamaw  Lake,  North 
Carolina:  Continuing  improvement,  fifteen  thousand  dollars. 

Improving  Wappoo  Cut,  South  Carolina :  Continuing  improvement,  five  thousand 
dollars. 

Improving  Wateree  River,  South  Carolina :  Continuing  improvement,  twelve  thou- 
sand dollars:  Propidedf  That  no  part  of  said  appropriation  shall  be  expended  until 
the  Wilmington,  Columbia  and  Augusta  Railroad  Company,  and  the  Camden  branch 
of  the  South  Carolina  Railroad  Company,  shall  have  built  suitable  draw-spans  in  their 
bridges  over  said  river,  to  be  approved  by  the  Secretary  of  War. 

Improving  Congaree  River,  South  Carolina :  Continuing  improvement,  seven  thou- 
sand five  hundred  dollars:  Promdedf  That  no  part  of  said  appropriation  shall  be  ex- 
pended until  the  South  Carolina  Railroad  Company  shall  have  built  a  suitable  draw- 
span  in  its  bridge  over  said  river,  to  be  approved  by  the  Secretary  of  War. 

Improving  Mingo  Creek  or  River,  South  Carolina,  five  thousand  dollars. 

Improving  Clark  Creek  or  River,  South  Carolina,  two  thousand  five  hundred  dol- 
lars. 

Improving  Little  Pee  Dee  River,  South  Carolina,  five  thousand  dollars. 

Improving  Alt^mi^ha  River,  Georgia:  Coatinuiog  improvement^  ten  thonsun^  4o}^ 
lars.     ■      -   '  - 


r> 


21112     KEPOKT  OF  THE   CHIEF   OF   KSIUNKERS,  U.  8.  ABHY. 
Iniiinitinu  CllattBboocibM  River,  Georgia:  t;i>uUniiin|;  1iuimivi><i>ei)t,  Lw«al 
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......    I II  i>.iy  r<ii'  conipl«^tint!  IhucxUUng  projnct  four  Itiooi 

iiiUu  Hiv.>r,  t'loriiU:  To  maiutsin,  two  tboimnd  dullan. 
i.i'pliloRlvDr,  Florida:  TnooiripIalAimproTt-mrnlorappatri 


>:i1otiiu  Uiv' 


Floridaautl  Alabama:  CnDlitiulug  iinpruvn 

>1orida  aiid  Alabama:  CcmtiDDinf  ^ 


.  iSiJiuml  Ctiiiwnb  Kl 

'     :  I   ''iiiip)  Bnyoii,  Flor{<1a:  Tn  ooinpleto,   Ulrm  tboiumliil 

•.•'. -^  H H  l.''nT  HI  the  town  vf  Vurnoti. 

1iri|iri>viii;{  MiLTiitlfe  Uivcr,  Florida:  CuutiuniufEimpruv^niMit.  Iiv«  Iboiiaanddal 
liuTinivini;  Sniut  John's  JtiTur,   Fliiridn.  ttom  JackHDiivilk'  Im  tlic  (Mimu)  iodni 

lliu  utianiiat  over  tbe  bfti  at  ttie  muiitb,  on«  buudrnd  aiiil  MvtMity-Uve 

Iioproviiig  SavTKDee  River,  Florida:  Coni.iQuiiiH  iiiiprovi-nienl,  finven  thoiiM 
■tuUon;  of  wMuIi  t«u  tbuuHaud  dollnni  in  to  be  expeudM  ia  liiv  pnrcbuwpri 
dtraction  of  a  suitable  atenin  Biiag-l>oat  with  dred^iig  aud  pllo-diivlng  oiadiltirq 
be  used  on  tln>  rivera  of  the  wost  Don«l  of  Florida. 

Improving  Volnnia  Bar,  Floridn :  To  nmintnin,  fivr  lioudr«l  diiUar*. 

Improving  Witblavouulioe  River,  Florida ;,Cuutiiiiiiiig  improvi-maat,  Uni  tboni 
dollais. 

Improving  Alabnmu  Rivnr,  Atal>ania:  CoDtimiioj^  iniproventuiil,  twunty  tboiuj 

Improving  miiok  Waniiir  River,  Alaburnit,  from  Tnannlooea  to  D:«iilKl'a^rfl 
Coatinning  iiripruvumuiit,  oiio  hundred  thniiBaiid  dollars. 

liupruTlui:  lallapouHa  Rivor,  Alaliama  :  CoiitiuniDg  Improremonti  mnm  tl 
flvi"  linndrod  dollars. 

Improving  Warrior  Hivor,  below  Tuscaloosa,  Alnbauia :  Contiiialng  loiprOTU 
eigiitoou  ibotiaand  duUnra. 

Improving  Tombigbee  River,  Alabnoui,  from  Walkot'ii  IIrlit|;<i  to  Fallon,  Aku  a 
■and  doll  an. 

Improving  Tomblgbee  River,  Alnbainn,  from  Fnltnn  loVioDua:  Coultiinlli^ 
Iirovument,  nix  thi>nKnind  five  hundred  dollars. 

Improving  Tombigbcc  Rivnr,  Alaliftma,  bolow  Vienna :  To  complete  linprovaa 
six  tbouaand  dollnrn. 

Impruving  Dig  SunOowur  Rivor,  Minaiseippi  -.  Cootiuiilnic  impnivoiuent,  11' 
Mind  dollars ;  of  wbicti  two  thoasaud  dollars  to  bo  expeudeu  betwooD  Woadb 
LebrtoD, 

Iiupi'uviug  Noxubee  River,  Uiseixsippi:  CoDtinoing  improveuiuiit,  Ave  til 
dollars, 

Iui|iriiviiig  pHAoogoiila  Rivor.  Mississippi:  Contiuuing  improvnnienti  tWHCitj'-o 
tltuasund  dollars,  ini:1i]diug   liar  at  the  oioatb  and  from  there  tulhamlUval 

>il«Hl)>pi,  botneon  Billnbnrgli  and  CaKUagei 
dollai-d, 

'    '    li,  bet weea  Cartb age  and  JaoksUfl: 

-  _ Jdrod  dollars. 

ig  Pearl  River,  Mtisissiiipi,  bulon-  Jauksou.  fIfL«eu  thouuad  d»11a 
Huiou  nva  thousand  Nbul)  bo  used  for  drwiging  at  the  tnouth. 

Improving  Steolo's  tlayou,  HiMimippi,  iiiuliiding  Washington  UajM  .'  Cob 
unjirovameut,  two  thoiuaud  five  tinn4rc>4  dollar*. 
I^Proviuft  Tallahatchie  River,  UiwiMlppi:  Contloiiing  IrapTOTonwm,   "■> 


IroprovingPoarl  Ris-L,.  ... 
iinprovemant,  live  tbnos.'Hiil 

Improving  Pearl  Rivor,  "' 
improvenieut.  two  l.binmini 
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Improying  Tchnla  Lake,  Misnasippi:  Continoiog  improvement,  tbree  thonBan^ 

dollars. 

Improving  Yazoo  River,  Mississippi :  Continning  improvement,  thirty-two  thon- 
aand  dollars ;  of  which  ten  thousand  shall  be  nsed  in  repairing  snag-boat  Meigs,  and 
eight  thousand  for  constructing  a  pnmping  dredge-boat. 

Improving  Amite  River,  Loui^ana :  Continnins  improvement,  live  thousand  dol- 
lars; of  which  two  thousand  five  hundred  may  lie  used  in  improving  Bayou  Man- 
chae. 

Impiovinff  BtiBuf  River,  Louisiana :  Continuing  improvement  and  closure  of  outlets, 

six  thousand  dollars. 

Improving  Bayou  Bartholomew,  Louisiana  and  Arkansas :  Continuipghnprovement, 
five  thousand  dollars. 

Improving  Bayou  Courtableau,  Louisiana :  Continuing  improvement,  five  thousand 

dollars. 
Improving  Bayou  I^Arbonnd,  Louisiana :  Continuing  improvement,  two  thousand 

dollars. 

Improving  Bayou  Terre  Bonne,  Louisiana:  To  complete,  three  thousand  dollars. 

Improving  Red  River,  Louisiana:  For  completion  of  survey  from  Fulton,  Arkansas, 
to  the  Atchafalaya  River,  thirty-five  thousand  dollars. 

Improving  Tensas  River  and  Bayou  Macon,  Louisiana :  Continuing  improvement, 
five  tnousand  dollars. 

Improving  Red  River,  Louisiana  and  Arkansas:  Continuing  improvement  from 
Fulton,  Arkansas,  to  Atchafalaya  River,  including  completing  the  work  at  Alexan- 
dria, sixty-five  thousand  dollars;  of  which  five  thousand  dollars,  or  so  much  thereof 
aa  may  be  Decessary,  to  be  nsed  upon  Cypress  Bayou  and  the  lakes  between  Shreve- 
poet,  Louifliana,  and  Jefferson,  Texas ;  and  five  thousand  dollars  or  so  much  thereof 
aa  may  be  necessarv,  upon  Bayou  Dorcheat. 

Improving  Ouachita  and  Black  River,  Arkansas  and  Louisiana:  Continning  im- 
provement, twenty  thousand  dollars;  of  which  four  thousand  five  hundred  dollars  is 
authorized  to  be  expended  for  the  construction  or  purchase  of  a  crane-boat  with 
steam  power. 

Improving  Tickfaw  River  and  its  navigable  tributaries,  Louisiana:  Continning 
iBM»rovement,  one  thousand  dollars. 

Improving  Little  River,  Louisiana,  two  thousand  five  hundred  dollars. 

Improving  Bayous  Rondeway  and  Yidal,  Louisiana,  by  removing  obstructions,  one 
thousand  dollars. 

Improving  Calcasieu  River  and  Passes,  Louisiana :  Continuing  improvement  at  the 
entrance  to  said  river  and  pass,  ten  thousand  dollars. 

Improving  Bayou  Plaquemine,  Louisiana:  For  securing  a  navigable  channel  sixty 
feet  wide  and  six  feet  in  depth,  from  deep  water  up  to  the  Plaquemine  Dike,  and  for 
securiog  the  mouth  of  the  bayou  from  further  caving,  one  hundred  thousand  dollars, 
pursuant  to  plan  recommended  by  the  engineers. 

Improving  Bayou  Lafourche,  Louisiana,  pursuant  to  the  project  of  Lieutenant  O. 
T.  Crosby,  Corps  of  Engineers,  dated  June  eleventh,  eighteen  hundred  and  eighty- 
six,  fifty  thousand  dollars,  including  immediate  dredging  to  secure  low- water  navi- 
gation. 

ImproviDg  Buffalo  Bayou,  Texas:  Continuing  improvement,  twenty-five  thousand 
dollafs. 

Improving  Trinity  River,  Texas :  Continuing  improvement,  twelve  thousand  five 
hundrod  dofiars. 

Improving  Arkansas  River,  Arkansas:  Continuing  improvement,  one  hundred  and 
fifty  thousand  dollars:  Provided^  That  nothing  herein  contained  shall  authorize  the 
Secretary  of  War  to  enter  upon  the  project  or  improvement  of  said  river  as  set  forth 
in  the  report  of  the  Board  of  Engineers  on  improvement  of  the  Arkansas  River  from 
Wichita,  Kansas,  to  its  mouth,  dated  New  York  City,  March  sixteenth,  eighteen  hun- 
dred and  eightjT-eight,  and  contained  in  House  Executive  Document  Number  Two 
hundred  and  thirty-four,  first  session,  Fiftieth  Congress:  Provided,  That  the  Secretary 
of  War  shall  exx>end  the  appropriation  under  this  head  with  reference  to  the  final 
improvement  of  this  river  as  contemplated  in  the  report  of  the  Chief  of  Engineers 
for  the  year  ending  July  first,  eighteen  hundred  and  eighty-five,  and  as  authorized  in 
the  act  for  the  improvement  of  rivers  and  harbors  approved  August  fifth,  eighteen 
hundred  and  eighty-six,  and  in  House  Executive  Document  number  ninety,  rorty- 
ninth  Congress,  first  session ;  said  metho<ls  to  be  applied,  as  the  Secretary  of  War 
may  direct,  at  such  points  between  Wichita,  Kansas,  and  the  navigable  mouth  of  the 
Arkansas  River,  at  its  junction  with  the  Mississippi  River,  as  he  may  deem  for  the 
beet  interest  of  commerce.  And  all  moneys  now  to  the  credit  of  different  sections  of 
the  Arkansas  River,  other  than  appropriations  for  the  operating  of  snag-boats,  shall 
be  available  for  use  under  this  head ;  and  in  future  the  engineer  in  charse  of  this 
work  and  the  Secretary  of  War  shall  make  report  upon  the  progress  and  needs  of 
this  work  under  this  heiEMl,  instead  of  reporting  upon  discounected  projects,  as  here- 
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tofore.  Nothing  herein  contained  shall  be  nnderstood  to  prevent  the  Secretary  of 
War  from  applying  any  part  or  all  of  the  fands  previously  appropriated  for  oee  at 
Fort  Smith,  Dardanelle,  in  Pine  Bluff  Reach,  or  from  expending  not  exceeding  four 
thousand  dollars  to  remove  the  bar  in  front  of  Van  Bnren,or  from  allotting  not  ex- 
ceeding eight  thousand  dollars  as  a  contingent  fund  ft)r  the  expenditure  in  Pine  Blaff 
Reach. 

Improving  Saint  Francis  River,  Arkansas :  Continuing  improvement,  four  thoag&nd 
dollars. 

Improving  Arkansas  River,  Arkansas:  For  removing  obstructions,  twenty-five 
thousand  dollars,  of  which  ten  thousand  dollars  is  authorized  to  be  used  in  coostract- 
ing  a  new  hull  for  the  snag-boat  Wichita,  including  capstans  and  the  transfer  of  the 
upper  works,  and  three  hundred  and  seventy-five  dollars  in  completing  survey  aod 
maps. 

Improving  Red  River,  Arkansas :  To  complete  improvement  above  Fulton,  three 
thousand  dollars. 

Improving  Black  River,  Arkansas  and  Missouri :  Continuing  improvementa,  fire 
thousand  dollars. 

Improving  Little  Red  River,  Arkansas:  Continuing  improvement,  five  thousand 
fuur  hundred  dollars  ;  a  portion  of  which  is  authorized  to  bo  expended  in  the  par- 
chase  or  construction  of  a  dre<lge-l>oat  suitable  for  the  work  of  the  river. 

Improving  Petit  Jean  River,  Arkansas:  Cootinuing  improvement,  below  the  iron 
bridge  at  the  Rocky  Crossing,  two  thousand  five  hundred  dollars. 

Improving  White  River,  Arkansas:  Continning  improvement,  twenty-five  thoo- 
sand  dollars. 

Improving  Ouachita  River,  Arkansas,  above  Camden :  To  complete,  nine  thoasand 
dollars. 

Improving  Cache  River,  Arkansas,  seven  thousand  dollars  ;  three  thousand  dollars 
of  which  shall  be  expended  for  tlie  building  and  equipping  of  a  small  hand-propelled 
snag-boat,  and  four  thousand  dollars  for  running  expensesof  the  same,  in  accoi^nce 
with  the  recommendation  of  the  engineer  in  charge. 

Improving  Big  Hatchoe  River,  Tennessee:  Continuing  improvement,  five  thoasand 
dollars. 

Improving  Caney  Fork  River,  Tennessee:  Continning  improvement,  two  thoasaod 
five  hundred  dollars. 

Improving  Clinch  River,  Tennessee:  Continuing  improvement,  hve  thousand  dol- 
lars. 

Improving  Cumberland  River,  Tennessee  and  Kentucky  :  Continning  improvement 
above  Nashville,  two  hundred  thousand  dollars ;  with  a  view  to  secure  a  uniform  depth 
in  the  channel  of  four  feet,  commencing  with  a  lock  at  or  near  the  lower  lelaDdat 
Nashville. 

Improving  Cumberland  River,  Tennessee  and  Kentucky,  below  NaihviUe:  Con- 
tinuiug  improv<^mi3ut,  ten  thousand. dollars. 

Imjiroving  French  Broad  River,  Tennessee:  Con^nniug  improvement,  t-en  thousand 
dollars. 

Improving  Hiawassee  River,  Tennessee:  Continuing  improvement,  one  thousand 
dollars. 

Improving  Forked  Deer  River,  Tennessee:  Continuing  improvement,  fonr  thoasand 
five  hiindretf  dollars  for  the  North  Fork,  below  Dyersburgh  ;  two  thousand  five  hun- 
dred for  South  Fork  ;  and  two  thousand  five  hundred  for  main  river  below. 

Improving  Tennessee  River,  above  Chattanooga,  Tennessee  :  Continning  improve- 
ment, fifteen  thousand  dollars. 

Improving  Tennessee  River,  below  Chattanooga,  Tennessee:  Continuing  improre- 
nient,  two  hundred  and  fifty  thousand  dollars ;  of  which  as  mnch  as  may  be  necessary 
is  authorized  to  be  expendod  in  acquiring  by  purchase  or  condemnation  the  land 
needed  for  the  sites  of  the  permanent  buildings  necessary  in  the  management  of  the 
canals  at  the  improved  shoals. 

Improving  Kentucky  River,  Kentucky:  Continuing  improvement,  one  hundred  and 
eighty  thousand  dollars. 

Improving  Licking  River,  Kentucky,  from  Farmer^s  to  West  Lilxirty,  three  thou- 
sand dollars. 

Improving  Tradewater  River,  Kentucky  :  To  complete  improvement,  six  thoasand 
dollars. 

For  the  purchase  of  the  improvements  known  as  the  Green  and  Barren  River  im- 
provements, one  hundred  and  thirty-live  thousand  dollars  :  Frorided,  That  no  part  of 
said  sum  shall  be  exjuMKlod  until  a  full  and  absolute  conveyance  of  said  improTe 
ments,  together  with  rights  of  way,  easements,  piers,  docks,  and  apptirtenanc4!« of 
every  nature  belonging  to  or  connected  with  said  impiovemeut-^,  by  the  owner  or 
owners  thereof,  and  the  Attorney-General  of  the  United  States  shall  have  certified  to 
the  Secretary  of  War  that  the  title  is  perfect. 
Improving  the  Ohio  River:  Continuing  improvement,  three  hundred  and  eighty 
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thousand  dollars ;  of  which  sam,  twenty-five  thousand  dollars,  or  so  much  thereof  ai3 
may  be  necessary,  shall  be  expended  in  removing  the  rock  obstr action  at  the  moath 
of  Licking  River,  twenty  thousand  dollars,  or  so  much  thereof  as  may  be  necessary, 
shall  be  expended  for  the  construction  oi  a  drift-gap  at  Davis  Island  Dam,  with  the 
necessary  bear-trap  gates  and  masonry  walls,  and  seven  thousand  five  hundred  dollars 
in  constructing  an  ice-pier  pnrsnant  to  the  present  or  prospective  plan  of  Chief  of  En- 
gineers, at  or  near  Portsmouth,  Ohio:  Provided,  That  the  Secretary  of  War  is  hereby 
authorized  and  directed  to  obtain,  if  he  can  do  so  without  cost  to  the  United  States, 
a  perpetual  lease  or  conve^jrance  of  the  riparian  rights  of  the  pro])erty  owners  at  said 
locality,  in  the  event  said  ice-pier  shall  be  locat'ed  where  there  is  no  landing  place : 
And  protided  further »  That  at  said  locality,  if  it  be  an  improved  landing,  he  shall  first 
obtain  a  relinquishment  of  wharfage  rights  and  dues  in  favor  of  water  craft  seeking 
protection  from  damage  by  ice ;  and  no  part  of  this  appropriation  shall  be  used  for 
such  purpose  until  the  foregoing  conditions  are  complied  with;  and  two  thousand 
five  hDuared  dollars  of  said  Ohio  River  appropriation  may  be  used  for  improving  the 
channel  in  the  month  of  the  Big  Hocking  River  below  the  first  dam  therein ;  and 
twenty  thousand  dollars  of  said  Ohio  River  appropriation  may  be  used  for  harbor  im- 

Erovement  at  Madison,  Indiana,  according  to  tbe  plans  heretofore  snbmitted  by 
lieutenant-Colonel  Merrill,  Corps  of  Engiueers;  also  out  of  said  Ohio  River  appro- 
priation the  sum  of  fifteen  thousand  dollars  may  be  expended  iu  completing  the  con- 
struction of  the  embankment  on  the  south  side  of  the  Great  Miami  River  near  its 
jnnotion  with  the  Ohio,  to  confine  the  waters  of  the  Great  Miami  in  great  floods  to 
the  eenwal  course  of  its  channel  at  or  near  the  Ohio,  to  the  end  that  the  formation  of 
the  bar  in  the  Ohio  now  obstructing  navigation  may  be  arrested ;  also  out  of  said 
Ohio  River  appropriation  the  sum  of  fifteeu  thousand  dollars  may  be  expended  in  the 
construction,  or  aiding  in  the  construction,  of  such  an  embankment  at  Shawneetown, 
Illinois,  as  will  confine  the  waters  of  the  river  in  great  floods  t>9  the  general  coarse  of 
its  channel,  and  protect  the  harbor;  and  thirty  thousand  dollars  of  said  sum  of  three 
hundred  and  eighty  thousand  dollars  may  be  expended  in  protecting  the  harbor  at 
Cairo,  Illinois,  in  the  discretion  of  the  Secretary  of  War,  if  in  the  opinion  of  the  Secre- 
tary of  War  the  interests  of  commerce  require  it. 

Improving  the  falls  of  the  Ohio  River:  Continuing  improvement,  according  to  the 
last  plan  of  the  engineer  in  charge,  one  hundred  and  fifty  thousand  dollars ;  of  which 
sum  twenty-five  thousand  shall  be  used  in  enlarging  the  canal  basin  near  the  locks 
at  Louisville.  Kentucky,  as  recommended  in  the  Eugineer's  Report  of  eighteen  hun-> 
dred  and  eighty-five,  page  one  thousand  eight  hundred  and  four. 

Improving  Indiana  Chute  Fall,  Ohio  River:  Continuing  improvement,  fifteen  thou- 
sand dollars. 

Improving  Muskingum  River,  Ohio:  For  the  construction  of  a  lock  at  Taylorsville 
and  the  reconstruction  of  the  lock  at  Zanesville,  pursuant  to  the  report  of  the  engi- 
neers, one  hundred  and  two  thousand  dollars ;  and  the  Secretary  of  War  is  hereby 
authorized  and  empowered  to  grant  leases  or  licenses  for  the  use  of  the  water  powers 
on  the  Muskingum  River  at  such  rate  and  on  such  conditions  and  for  such  periods  of 
time  as  may  seem  to  him  just,  equitable,  and  expedient:  Providedi^lhAt  the  leases  or 
licenses  shall  be  limited  to  the  use  of  the  surplus  water  not  required  for  navigation. 
And  he  is  also  empowered  to  grant  leases  or  licenses  for  the  occupation  of  such  lands 
belonging  to  the  United  States  on  said  Muskingum  River  as  may  be  required  for  mill- 
sites  or  for  other  purposes  not  inconsistent  with  the  requirements  of  navigation ;  and 
all  moneys  received  under  such  leases  or  licenses  shall  lie  turned  into  the  Treasury  of 
the  United  States,  and  the  itemized  statement  thereof  shall  accompany  the  annual 
report  of  the  Chief  of  Engineers. 

But  nothing  in  this  act  shall  be  construed  to  affect  any  vested  right,  if  such  there 
be,  of  any  lessee  of  water  power  on  said  river. 

Improving  Detroit  River,  Michigan :  To  complete,  one  hundred  and  thirty  thou- 
sand and  five  hundred  dollars. 

Improving  Hay  Lake  Channel,  Michigan :  Continuing  improvement,  five  hundred 
thousand  dollars:  Provided^  That  any  portion,  or  all  of  this  sum  may,  in  the  discre- 
tion of  the  Secretary  of  War,  be  used  in  the  work  at  the  falls  of  the  Saint  Mary's 
River,  in  addition  to  the  specific  appropriation  herein  made  for  the  latter. 

Improving  Saginaw  River,  Michigan :  Continuing  improvement,  sixty-five  thousand 
dollars,  of  which  twenty-five  thousand  dollars  are  to  be  used  above  Bay  City,  and  fif- 
teen thousand  dollars  in  improving  the  west  channel  along  West  Bay  City. 

Improving  Saint  Clair  Flats  Ship  Canal,  Michigan :  Continuing  improvement,  sev- 


new  lock,  dam,  and  approachcB,  one  million  dollars. 

Improving  Clinton  River,  Michigan :  Continuing  improvement,  ten  thousand  dol- 
lass ;  and  the  Secretarv  of  War  be,  and  is  hereby,  authorized  to  accept  for  the  United 
States  a  conveyance  of  the  parcel  of  land  known  as  *'  Shoemaker's  Bend,"  an  per  war- 
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nuty  Amrd  ftom  rity  i-f  "*'  i   'tatvof  0 

Iwiiuty-nlnUi,  eigbtrnMi  l<i  >  :iail  thnw 

acTW,  for  ibp  punx"*'  "i  '  ■  f- 

lD>Iirnvilift  Sninl  ,]i™  ;  Itinifti  Sprii 

IboiiMifd  tivi-  I.. 

Iinprnviiig  '.  >,  Mit'lii^au.  tvu  UiuniiiitKl  ilulliini. 

lOTiimritif:  I:  n.  ul  il^jnutiiun  willi  IMniit  Kivr,  aM 

rivrr  as  fur  un  :  <  1  >>iiiH  Mini  WiiboHli  BnilruiKl,  Irn  Uiiinunil  ilnlltt^ 

ImjiroTJii^  LL.,., 1 titlii(liii(;  Vi^Uow  BuiikB,  iu  laid   rivtr,  WlaunuiD: 

Coiitintiing  iuniruvtunul,  (uu  iLi>iibiuh1  (1o1I«b. 

Imnroving  tox  Blver,  WliKouiiiu,  Ih'Iow  Mou(e1lo>  oiovjil  on  bprritinnet  pruTiiliati 
Cnnunnlnf!  iin)ir(ivDiu«ilt<  one  huntlreil  tLuuHauU  dullarii ;  uf  UiiH  anin  livu  IhmMn' 
Oollttrt.  nr  «io  much  Uwm.f  uc  i.n.v  !"■  i,^.,..w.i>  .  nlirill  h.  .i~.,l  f..r  .l.-.',"  nii>c  IbetooU 
outlet  of  Lak«Wiuilcl>Li;:'  "  ■     •- 

fAl)!^  darhifi  low  wntcr  - 
norroMry,  (tUftll  be  exj" 
voiit  tho  uvorfloi*  of  tin'  ' 

Tbo  Miin  of  aix  tbonnnLi'i 
lil'th.  oiaht**!!  IiimdrFd  iiml  oii-iii.v-hliL,  im  . 
avoilubHi  for  tliat  putioiS":  tbo  Biitii  of  ti'ii  I!,- 
anil  bu-bor  not  of  July  flftb,  oigbteen  huoilr' 
laliitiig  a  nbiuinol  botnoiMi  UePors  Mid  Orni.  • 
(MprKctJcublo,  on  tbo  Lower  Fox  River,  in  biiu 
Kiiiiig  thficluuMieluf  Biiid  river,  ht-twtwu  (aid  ci 

Imntuving  Saint  CruJK  Rivur,  Wiacouain  Ind MinumutK :  Cootinning  UnprnTctticiili 
t«n  tliouaanil  dollars. 

Iiuproviiift  Hed  RJvor  of  tlin  Nortli,  Mlunoauta :  Contiunlug  iniprovaiwnt,  twral 
tbonaond  dollori. 

Iii])iroTiT]g  Minnesota Eiver.UinnesotA,  inaladiug pnibsntlng  aii<lbalilfngtb»hu) 
<>p|H>Bil4)i  tbn  liorouKli  of  BcUu  PUiiic,  «a  bb  to  prevent,  tbo  rlvsr  fmin  ontUng  tiuont 
t1ii>  nnrron-  iicck  of  land  nl  tlint  immt  and llu-^rcby  clmngitig  its  nbiuiuel  udcunn 
It'll  tlioiiMand  doltttrs. 

Improving  Wnbiwb  Bivar,  ludtuui  and  lUinniK,  abore  Vinenniiai:  CnDtimiios  ill 
pr<ivoni<tiit,  five  tbouwml  dolUiH. 

hnproviiic  Wabnitb  RJvor,  Indian*  and  Illinois,  belnw  Vlnccane* :  Coottiiainic  Ih 
work  im  luck  itud  ibim  at  Qrand  Rapi<U,  near  Mniuit  Civmiol.  Ulinoia,  HHy  Ihnnaa' 
dullars,  luid  for  vontinaing  Improvemviita,  iucludini;  tbc  work  at  or  near  GrsjvUta 
ten  (boiiHaiid  dollarn. 

ItiiproviDg  Wbito  Rivoi,  Indiaua:  Contintiing  improTcmnDt,  (ire  tbniUHUid  ili 
DO  part  of  which  is  to  bo  expended  imtil  the  bridges  arc  snchaiiged  aaODtlooh 

thouaand 

above  tbe  Forks  te  one -balf  mile  oaat  of  Uanimand.  iii>' 

iinproveDteDt  of  tbe  river  between  ita  inootb  and  One  ii 

The  aoionnt  beretofore  appropriated  for  tbe  imprm.'  < 
fmiu  Its  mouth  to  its  Forks,  or  so  mucb  thereof  aa  ntn  i 
drately  available  for  the  im]iraveiuent  Iietweeu  Its  muni  i 
street,  anything  in  the  act  of  July  fifth,  eigbteeu  hl1lLl^ 
j>nst  tiflb,  eighteen  hundred  aiul  ei^htT-aix  to  thecnuii.. 

lutprovine  IHiuoiB  Biver,  llliuois:  Continniug  Inijiri 

saud  dollars.  And  for  tho  pnrpo«e  of  securing  a  ci>utiiiiioM;<  ii  . 
lietwuvu  Luke  Micblgau  and  tbe  MiMisaippi  River,  having  nanai  < 
eijnalefor  tbe  passage  of  the  largest  Hisniseippi  Hirer  ateam-lio-ii 
sels  suitable  for  defense  in  tinie  of  war,  the  Secretary  of  ^V;u   i  ■ 


recteil  to  cause  to  be  made  tbe  proper  surveys,  plaiin,  niv 
ll^oVl^^lnDt  and  looks  and  duma  in  the  liedsof  the  lllitii>: 
l.n  Salle  to  Lockport,  so  as  to  providt^  a  navifcabl"  it 
hundred  and  Hixty  feet  wide,  and  not  less  than  fiinii" 
vpjcd  and  located  a  obannel  from  Lo«kportto  Laki-  Mn 

Cbioagn,  sncb  uhaiiDoi  to  lie  Builable  for  tbe  |ii)r|>i'B''"  '■-        -        .  - ^-, 

pens<!»  of  such  surveys,  estimates,  plana,  and  ]«(.-nti»ii(('*>a  paid  out  of  i be  mm  Ix 
uppropriatcd  fur  the  improvenienlof  tbe  llliiioi    '" 

Tbi-  Secretary  of  War  is  fnrtber  itntbori;twl  n 
sncb  line  as  bo  may  approve,  a  vanal  from  t.hi*  ! 
Hennepin  lo  tbn  MiasiNsippi  BiverAt  or  til><>\' 
with  a  necessary  feeder  fur  tbe  same,  wiid  iJin.  . 
Hinsippi  Canal,  aud  to  be  eighty  feet  wide  at  I  Ii  . 
lesa  tlian  iwven  f.wt  ofwati-r.  with  locks  onp  imi 
feet  wide.    TheKecretaryof  Warsballi^nuBi!  lu  i^ 
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tailed  'piaiOB  and  eatimates  for  the  oonstraotion  of  said  canal  and  feeder ;  the  neces- 
sary  expenae  of  maklDg  auch  location,  plans,  and  estimates  shall  be  paid  out  of  the 
unexpended  balance  on  hand  heretofore  appropriated  for  the  survey  of  said  canal  by 
the  Kver  and  Harbor  act  approved  August  fiilhy  eighteen  hundred  and  eightv-six, 
for  the  examination  of  said  canal,  and  of  the  Illinois  and  Biichigan  canal  by  a  board  * 
of  Engineers. 

For  continuing  operations  upon  the  reservoirs  at  the  headwaters  of  the  Mississippi 
River,  twelve  thousand  dollars,  to  be  expended  in  accordance  with  the  recommenaa- 
tion  of  the  Board  of  Engineers  in  their  report  to  the  Chief  of  Engineers,  dated  May 
twenty-fourth,  eighteen  hundred  and  eighty-seven.  And  it  shall  be  the  duty  of  the 
Secretary  of  War  to  prescribe  such  rules  and  regulations  in  respect  to  the  use  an<1  ad- 
miBislaration  of  said  reservoirs  as  in  his  judgment  the  public  interest  and  necessity 
may  require ;  which  rules  and  regulations  shall  be  posted  in  some  conspicuous  place 
oir  places  for  the  information  of  the  public.  And  any  person  knowingly  and  willfully 
▼iolatinff  such  rules  and  regulations  shall  be  liable  to  a  fine  not  exceeding  five  hun- 
dred dollars,  or  imprisonment,  not  exceeding  six  months,  the  same  to  be  enforced  by 
proeeention  in  any  district  court  of  the  United  States  within  whose  territorial  ju- 
liadiotion  such  osense  may  have  been  committed.  And  the  Secretary  of  War  shall 
cause  such  gaugings  to  be  made  at  or  near  Saint  Paul  during  the  annual  operation 
<riraaid  reservoirs  as  shi^  determine  accurately  the  discharge  at  that  point,  the  cost 
of  same  to  be  paid  out  of  the  annual  appropriation  for  gauging  the  waters  of  the 
Miariaaippi  River  and  ita  tributaries. 

For  operating  snag-boats  and  dredge-boata  on  Upper  Mississippi  River,  twenty- 
fire  thousand  dollars. 

Improving  the  Mississippi  River  above  Saint  Anthony's  Falls,  ten  thousand  dol- 
lars. 

Improving  the  Mississippi  River  from  the  landing  on  the  west  bank  below  the  Wash- 
*ington  avenue  bridge,  Minneapolis,  to  the  Des  Moines  Rapids,  including  work  for 
the  protection  of  the  oank  of  the  Mississippi  River  at  Winona,  Minnesota,  on  account 
of  the  erosion  caused  by  dams  erected  above  the  city  to  improve  the  navigation  of 
the  river,  and  the  examination  and  survey  at  the  Rock  Island  Rapids  in  said  river 
hereinafter  mentioned:  Continuing  improvement,  six  hundred  thousand  dollars. 

And  inasmuch  as  the  present  channel  of  the  Mississippi  River  at  the  Rock  Island 
Rapids  is  said  to  be  of  insufficient  width  and  depth,  and  dangerous  to  the  naviga- 
tion of  said  river,  the  Secretary  of  War  is  hereby  authorized  and  directed  to  cause 
an  examination  and  survey  to  be  made  at  said  rapids,  with  the  view  of  determining 
the  best  and  most  economical  mode  of  securing  a  safer  channel  of  greater  width  ann 
depth,  sufficient  to  meet  the  necessities  of  the  commerce  and  navigation  of  the  river, 
eitner  by  the  construction  of  a  canal  around  said  rapids  on  the  Illinois  side  of  said 
river,  from  the  head  of  the  rapids  near  Rapids  City,  Illinois,  on  the  most  direct  and 
feaaiole  ronte  to  the  main  river,  at  the  foot  of  said  rapids,  or  by  widening  and  deep- 
ening the  present  channel  of  the  river  at  said  rapids.  And  the  secretary  of  War  shall 
oaose  a  report  of  said  examination  and  survey  to  be  made  to  Congress  at  its  next 
session,  together  with  plans  and  estimates  of  the  probable  cost  for  the  construction 
of  such  canal,  or  for  the  widening  and  deepening  of  the  present  navigable  channel 
of  the  river,  and  with  such  plans  and  estimates,  shall  submit  his  opinion  as  to  the 
best  and  most  economical  plan  of  improving  the  river  at  said  rapids  in  the  interest  of 
the  commerce  and  navigation  of  the  river,  and  for  the  purpose  of  such  examination 
and  snrvey,  so  much  of  the  above  appropriation  of  six  nundred  thousand  dollars  as 
may  be  necessary  is  hereby  authorizea  to  be  expended,  not  to  exceed  fifteen  thousand 
dollars. 

Improving  the  Mississippi  River  at  Des  Moines  Rapids  Canal  under  the  modified 
protect,  thirty-five  thousand  dollars ;  and  the  Secretary  of  War  is  hereby  authorized 
and  directed  to  use  so  much  of  the  money  appropriated  in  the  acts  of  July  fifth, 
eighteen  hundred  and  eighty-four,  and  August  fifth,  eighteen  hundred  and  eighty- 
six,  for  the  construction  of  a  pier  at  the  outer  wall  of  the  Des  Moines  Rapids  Canal 
as  may  be  necessary  in  the  establishment  of  a  floating  boom,  connecting  said  wall 
with  the  upper  draw  rest  of  the  bridge  at  Keokuk,  if  in  his  opinion  such  work  would 
adequately  and  advantai^eously  serve  the  interests  of  navigation ;  and  the  balance 
left  over  of  said  appropriations  of  eighteen  hundred  and  eighty  four  and  eighteen 
hundred  and  eighty-six,  if  any,  to  be  used  in  continuing  the  improvement  of  the  Des 
Moines  Rapids  under  present  project. 

Improving  Mississiimi  River  from  Des  Moines  Rapids  to  the  mouth  of  Illinois  River, 
two  hundrea  thousand  dollars,  including  the  removal  of  bars  at  the  mouth  of  Cedar 
Creek,  in  Quincy  Bay,  dredging  in  said  oay :  opening  Willow  Slough,  and  removing 
the  bars  at  the  month  of  Whipple  Creek  and  Hamburg  Bay,  if  in  the  opinion  of  the 
Secretary  of  War  the  same  is  deemed  advisable  in  the  interest  of  commer'ce  and  navi- 
gation; and  fifty  thousand  dollaraaf  said  sum,  or  so  much  thereof  as  may  be  neces- 
sary may  be  expended  in  improving  and  strengthening  Sny  Island  Levee  where  it 
croases  Sinoarte  Slough  and  other  sloughs,  and  in  repairing  wash  outs  in  said  levee. 
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the  sum  of  fifty  ihonsand  dollars,  or  so  mach  thereof  as  may  be  needed,  shall  be  ex- 

5 ended  on  said  river  at  or  near  Rnlo,  Nebraska:  that  the  sam  of  seventy-five  thousand 
ollars,  or  so  mnch  thereof  as  may  be  needed,  shall  be  expended  on  said  river  at  or 
near  Nebraska  City,  Nebraska ;  that  the  sum  of  sixty-five  thousand  dollars,  or  so 
mooh  thereof  as  may  be  necessary,  shall  be  expended  on  said  river  at  or  near  Kansas 
City,  Missouri ;  that  the  sum  of  sixty-five  thousand  dollars,  or  so  mnch  thereof  as  inay 
be  necessary,  shall  be  expenped  on  said  river  at  or  near  Saint  Joseph,  Missouri ;  that 
the  snm  of  forty-five  thousand  dollars,  or  so  much  thereof  as  may  be  necessary,  shall 
be  expended  on  said  river  at  or  near  Arrow  Rock,  Missouri ;  that  the  snm  of  seventy- 
five  thousand  dollars,  or  so  much  thereof  as  may  be  necessaij,  shall  be  expended  on 
said  river  at  or  near  Leavenworth,  Kansas;  that  the  snm  of  seventy-five  thousand 
dollars,  or  so  much  thereof  as  may  be  necessary,  shall  be  expended  on  said  river  at  or 
near  Atchison,  Kansas ;  and  that  the  sum  of  twenty -five  thousand  dollars,  or  so  mnch 
thereof  as  may  be  necessary,  shall  be  expended  on  said  river  at  or  near  Miami,  Mis- 
soori. 

Improving  Mokelnnme  River,  California :  Removing  obstmctions,  two  thousand 
dolhurs. 

Improving  Sacramento  and  Feather  Rivers,  California :  Continuing  improvement, 
twenty  thousand  dollars ;  to  be  expended  for  snagging  and  dredging  operations. 

Improving  Napa  River,  California,  seven  thousand  five  hundred  dollars. 

Improving  Sao  Joaquin  River,  California :  Continuing  improvement,  twenty-five 
thousand  dollars ;  a  portion  of  which  may  be  used,  in  the  discretion  of  the  engineer, 
in  closing  Laird's  Slough  and  in  making  the  partial  closure  of  what  is  called  *'  Para- 
dise Cnt.^' 

Improving  Petalnma  Creek,  California :  Continning  improvement,  two  thousand 
doUara. 

Improving  canal  at  the  Cascades,  Oregon :  Continuing  improvement,  three  hun- 
dred thousand  dollars. 

Improving  Upper  Columbia  River,  including  Snake  River,  Oregon  and  Washing- 
ton Territory :  Continning  improvement,  ten  thousand  dollars. 

Improvinff  the  mouth  of  the  Columbia  River,  Oregon:  Continning  improvement, 
five  hundred  thousand  dollars. 

Improving  Lower  Willamette  and  Columbia  Rivers  in  front  of  and  below  Port- 
land, Oregon :  Continning  improvement,  one  hundred  thousand  dollars,  of  which 
snm  one  Aousand  dollars  or  so  much  thereof  as  may  be  necessary,  may  be  expended 
in  dredging  the  bar  at  Skamokawa,  on  the  Columbia  River. 

Improving  Willamette  River  above  Portland,  Oregon  :  Continning  improvement, 
twenty-ii^iio  thousand  dollars,  of  which  sum  fourteen  thousand  dollars,  if  deemed 
necessary  by  the  Secretary  of  War,  may  be  expended  in  revetting  the  Willamette 
River,  above  Corvallis,  to  prevent  the  threatened  change  in  the  channel  of  the  river 
at  said  point. 

Improving  Coqnille  River,  Oregon :  Continuing  improvement,  twenty-five  thou- 
sand dollars ;  of  which  five  thousand  dollars  is  authorized  to  be  expended  for  snag- 
ging between  Coqnille  City  and  Myrtle  Point. 

Improving  Umpqua  River,  Orcjgon  :  To  complete,  two  thousand  dollars. 

Ganging  waters  of  the  Columbia  River,  Oregon :  For  fiscal  years  ending  June  thir- 
tieth, eighteen  liundred  and  eighty-eight,  and  Juno  thirtieth,  eighteen  hundred  and 
eighty-nine,  two  thousand  five  hundred  dollars. 

Improving  Chehalis  River,  Washington  Territory:  Continuing  improvement,  two 
thousand  dollars. 

Improving  Cowlitz  River,  Washington  Territory :  Continning  improvement,  three 
thousand  dollars. 

Improving  Ska^t,  Stielaquamish,  Nootsack,  Snohomish  and  Snoqnalmie  Rivers, 
Washington  Territory :  Continuing  improvement,  fifteen  thousand  dollars;  of  which 
five  thousand  shall  be  used  for  a  snag-boat  and  ontfit. 

Sec.  2.  That  whenever  complaint  shall  be  made  to  the  Secretary  of  War  that  by 
reason  of  the  placing  in  any  navigable  waters  of  the  United  States  of  any  bridge  pier 
or  abutment,  the  current  of  such  waters  has  been  so  deflected  from  its  natural  course 
as  to  cause  by  producing  caving  of  banks  or  otherwise  serious  damage  or  danger  to  prop- 
erty, it  shall  be  his  duty  to  make  inquiry,  and  if  it  shall  be  ascertained  that  the  com- 
plaint is  well  founded,  he  shall  cause  the  owners  or  persons  operating  such  bridge  to 
repair  such  damage  or  prevent  such  danger  to  property  bv  such  means  as  he  shall 
indicate  and  within  such  time  as  he  may  name,  and  in  derault  thereof  the  owners  or 
persons  operating  such  bridge  shall  be  liable  in  any  court  of  competent  jurisdiction 
to  the  persons  injured  in  a  sum  double  the  amount  of  said  injury :  Provided,  however, 
That  nothing  herein  contained  shall  be  construed  so  as  to  anect  any  rights  of  action 
which  may  exist  at  the  time  of  the  passage  of  this  act. 

Skc.  3.  That  it  shall  be  the  duty  of  the  Secretary  of  War  to  apply  the  money  herein 
and  hereafter  appropriated  for  improvements  of  rivers  and  harbors,  other  than  sur- 
yeys,  estimates,  and  gaugings,  in  carrying  on  the  various  works,  by  contract  or  other- 
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wiHU,  as  nta;  bo  moat  ocunoaiiaol  nuil  advautMevuH  tu  Um  OuvcnuncaL.  . 
works  tin  ilnno  by  i.'oiilr»ct,  sucb  rontract  aball  ire  made  After  aaflleieafr 
VMllsomcDt  for  propomils.  hi  mthIi   ihuthht  nrnl    fuiTTi   a»  iJic  See 

|>rmcrib« ;  andeueb  conf ;  ■.:■-■  _^ 

uoiunanind  1>5  mioh  8H'iw  .   'itlnaed  t 

ttia  nilUiful  prOH«Qtinri  :i  mItiu:!. 

8ku.  4.  Tbatft>rUi<.-  i  ;  <  and 

vnyMBt  the  South Pniuoi'  ■        'i  i  ..f  M 

lliinl,  nigbtPea  humlnHl  urjil  uevi-iily-livi',  fbu  Si-iTPiury  of  Wur.  :■  ■■ 
of  the  Cbiof  of  Englneen.  u  livreby  aiilburiuMl  tu  dr»w  bis  w.ir 
from  tiiuptoHiiienpoii  thcWMTrMMTof  lln«Tnsiifluryfocituob9uiii> 
lu  do  Huch  worli,  nut  tu  exceed  ia  tiic  ugKTi'^te  ftn  enoh  vear  tli' 

iite4l  iu  Ibia  kct  fur  such  purpwe :  Fromded,  howrctr,  Tbai  aa  ilcin... _ . 

Ritid  expeailitureBobtltkcoQTiilHUiy  ttie  Aamul  Bepurluf  theCbrrf  •.\(  Eugiuf-n, 

Sbo.  5.  Tbst  ttio  Secretarr  of  War  bo,  tuiii  be  ia  bereliy,  aiitliuriz«l  to  make  -. 
niloa  «uil  retralMiuDB  for  tbe  navigaliOD  of  the  Soulb  Paw  of  tbc  Miaaiasippi  E. 
an  to  bim  sball  spenl  n«!e«8ary  ot  expoilieot  for  the  puriK"*"  of  prevootinK  any 
Htrnation  to  tbe  ebannel  throu[rh«aic!  South  Pans  aed  auy  iiOury  to  the  woAatlin 
oonatruoted.  The  term  "SouthPaM, "as  bereineiuployed.  shall  bt'Dumtrned  woaibtni 
iDg  the  entire  extent  of  chaniMil  betweBDlheappeTeauBof  the  wurlu  uttbe  heai 
paasand  tbeonter  or  Bea  omlof  thojettioa  at  the  eutrauov  from  the  Gulf  of  H  _.. 
and  any  jwreon  who  shall  wilUiilly  violate  any  mla  ur  reeulatioa  uiado  by  tttSi 
retaryof^War  in  pDrsnanoe  of  thia  act  shall  be  KniUyin  b  miMlemaf-—'^*^^^ 
oonviction  thereof  shall  pay  a  fine  not  eiceedine  are  bandred  d<41an 
an  impriaonmeut  Dot  exoeeding  six  monthB,  at  the  diaeretion  of  liu>«oE 

Sec.  0.  That  for  tbe  porpoae  of  secaring  the  qd  In  terra  n(«d  gaa^na 

of  the  Lower  MiaBiw<ippiRiveraiiditetnbat«HeB,  an  provided  for  in  Join 

the  twenty-first  of  Febraory,  eighteen  hoDdred  and  seveuty-oiije,  upon  tba  _^^ 

tion  of  the  Chief  of  En^neera,  the  Secretary  of  War  ia  hereby  anlborinDd  to  Ani 
his  warrant  or  requisition  fhim  time  to  time  upon  the  Secretary  of  the  THbh 
for  ench  Hums  as  may  be  nooesaar;  to  da  snoli  work,  nut  to  exceed  iu  the  agm 
Kal«  for  each  year  tbe  araonnt  appropriated  in  this  act  fur  inch  parpoao:  Pnmi 
hovrver.  That  on  itemiMil  slatenieat  of  said  expenses  shall  acoompany  the  anni 
report  of  the  Chief  of  Engineers. 

Sbc.  7.  That  for  tbepurposo  of  securing  the  nninternipled  work  of  upentinE  f>H 
boats  on  th«  Upper  Hissinatppi  River,  and  of  removing  snags,  wrecks,  and  other  ob- 
straotinns  fo  tbe  Mississippi  Kiver,  Lbe  Secretary  of  War,  upon  theapplicstiaauf  tbi 
Chief  of  EugiuBors,  is  hereby  aathorised  to  draw  his  warrant  or  reqoisitioa  fromtimt 
to  time  upon  tbe  Secretary  of  the  Treosiiry  for  snoh  sums  as  may  ho  ntccaury  tu  da 
such  work,  not  to  exceed  io  tbe  oegreeale  for  each  year  the  amoaubi  appropriated  i> 
this  act  for  such  purposes:  ProtiStd,  hovtvtr.  That  an  itemized staleoieut  uli 
pensoB  shall  accompany  tbe  aniiDal  report  of  the  Chief  of  EDKinitem. 

Sec.  S.  That  Ib«  Secretary  of  Warsliall  cause  Ihemauasoript  oftboaminal  repor 
of  tbe  Chief  of  EugiDcers  and  saburdinate  engineers  relating  to  Ibo  iioprovnaeat ' 
rivers  and  harbors,  and  tbe  report  of  the  Mississippi  aud  Mixaouri  Elver  Caanniialu 
to  be  placed  in  the  hands  of  the  Public  Frlntj-r  on  or  before  the  tUieoqpi  day  otOo- 
tober  in  each  year,  and  the  Public  Printer  shall  oanse  said  reporia  to  bu  prialod  wiC" 
an  Bcourate  and  comprehensive  Index  thereof,  on  or  before  the  lirst  Huaday  in  I>e«u[ 
her  iu  each  year,  for  the  nee  of  Congress. 

Sec.  9.  That  whenever  tbe  Secretary  of  War  shall  have  goodroaaoa  tolnUsTslbi 
any  railroad  or  other  bridge  now  constructed,  or  whiuh  may  heTMdl«rba  oonstniM 
over  any  of  the  navigable  water-wayeoftbe  United  States  is  anobatmoUon  totbefh 
navigation  of  snoU  waters,  by  reason  of  insufflolent  height,  width  of  u«D,  or  ettw 
wise,  or  where  there  is  difflcnUy  in  passing  tbe  draw-ojNniiog  or  the  rnn^pso  of  sn* 
bridge  by  rafls,  eteani-boats,  orotherwat«r-craft,it  sliallbethedntvof  toesaldSM 
retary  to  give  notice  to  the  persons  or  corporationsowningor  oontioIlingBQoh  toL'^ 
to  <H)  alter  tbe  same  as  to  render  navigation  tbrou^ch  ur  under  It  fi«n,  easy,  and 
obstructed;  and  in  Riving  such  notice  be  sball  prMoribe  in  rsrli  rnmi  ii  [iwsnii' 
timein  which  such  alteration  is  to  be  mode.  If.at  the  endofanob  time, the  alt 
tion  has  not  been  mode,  the  Secretary  of  War  shall  loTtfawith  appraiao  thn  AtlonMT 
General  of  the  United  States,  whose  duty  it  shall  be  to  insUtut«  suit,  in  theosiDs  < 
the  United  States,  without  delay,  in  )he  oircuit  or  distrlut  court  of  tho  United  StsV 
for  the  flironit  iu  which  such  hrKlge  is  located,  which  court  is  hereby  Invested  wil 
jurisdiction  forthis  purpose,  to  recover  l^m  the  owners  or  managon  of  snoh  bridj 
tha  floes  mentioned  In  the  succeeding  sections  oftbis  at-t. 

Skc.  10.  That  the  ownerorowDers  or  tnanagoror  mauogunof  anyrallToadorotb 
bridge  obstructing  the  free  navigation  of  any  navigable  water-way  of  th*  Vnlh 
States  who  shall  wiUfnll<^  fiiilor  roAiae  to  remorc  thesanie.or  tocauae  IheMesMi 
alterations  to  be  mode  iu  tlio  some  so  as  to  render  uavigation  tbrough  or  uuht 
free,   easy,   and  uDohstructed  to  rafts,  steum-bouta,  or  other  wa(er-«mft,  K&ar  I 
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o«iTiiig  notio«  to  that  effect  from  the  Secretary  of  War  and  within  the  time  prescribed 
by  him,  shall  he  subject  to  a  fine  aa  penalty  therefor  of  five  hundred  dollars  per  month 
for  the  time  he  or  they  are  in  default,  and  the  amount  so  recovered  shall  be  placed  to 
the  credit  of  the  improvement  fund  of  the  water-way  obstruoied  by  such  bridge. 

Sbc.  11.  Whenever  the  improvements  provided  for  by  this  act,  or  those  whicli  have 
heretofore  been  prosecuted  by  the  United  States,  or  may  hereafter  be  undertaken, 
riiall  be  found  to  operate  (whether  by  lock  and  dam  or  otherwise),  as  obstructions  to 
the  passage  of  fish,  the  Secretary  of  War  may,  in  his  discretion,  direct  and  cause  to 
be  constructed  practical  and  sufficient  fish-ways,  to  be  paid  for  out  of  the  general 
appropriations  for  the  streams  on  which  such  fish- ways  may  be  constructed. 

Sec.  12.  Where  it  is  made  manifest  to  the  Secretary  of  War  that  the  establishment 
of  harbor  lines  is  essential  to  th^  preservation  and  protection  of  harbors,  ho  ma^,  and 
is  hereby,  authorized  to  cause  such  linos  to  be  established,  beyond  which  no  piers  or 
wharves  shall  be  extended  or  deposits  made  except  under  such  regulations  as  may 
be  prescribed  from  time  to  time  by  him. 

SBC.  13.  That  the  Secretary  of  War  is  hereby  directed,  at  his  discretion,  to  cause 
exaiilinations  or  surveys,  or  both,  to  be  made,  and  the  cost  of  improvement  to  be  esti- 
mated at  the  following  localities,  to  wit :  In  the  States  of— 

ARKANSAS. 

Ouachita  River,  Louisiana  and  Arkansas,  from  its  mouth  to  head  of  navigation,  to 
determine  the  advisability  and  probable  cost  of  its  permanent  improvement. 

m 

ALABAMA. 

The  Secretary  of  War  is  hereby  authorized  and  directed  to  cause  a  survey  to  be 
made  at  the  earliest  practicable  time  for  the  location  of  a  channel  in  and  along  the 
Coosa  River,  in  Alabama,  from  the  rapids  at  Wetumka  to  connect  with  the  improve- 
ments already  completed  on  said  river  above  the  Ten  Islands,  and  to  direct  the  engineer 
makinff  the  survey  to  report  as  to  the  most  feasible,  economical,  and  suitable  plan 
for  maKing  such  improvement. 

Warrior  River  from  Tuscaloosa  to  Demopolis,  for  deepening  and  widening  the 
channel  with  a  view  of  the  easy  transportation  of  coal. 

Sipsey  River,  from  the  Tombigbee  River  at  Vienna  to  Texas,  with  a  view  of  easy 
transportation  of  coal. 

Choctawhatchee,  for  low  water  navigation. 

CALIFORNIA. 

San  Bennaventure  Harbor. 

Eel  River,  entrance  and  inside  bars  to  head  of  navigation. 

Klamath  River,  entrance  and  inside  bars  to  head  of  navigation. 

San  Simeon  Bay. 

The  Secretary  of  War  is  hereby  directed  to  make  an  examination  and  report  to 
Congroas  as  to  the  necessity  for  the  establishment  and  maintenance  of  public  moor- 
ings for  the  protection  of  shipping  in  the  open  and  exposed  ports  on  the  northern 
coast  of  Caliromia  at  Fort  Ross,  Fish's  Mill,  Fish  Rock,  Shelter  Cove,  Trinidad,  and 
such  other  places  as  may  be  deemed  advisable  by  him. 

CONNECTICUT. 

Mystic  River. 
New  London  Harbor. 

Black  Rock  Harbor,  for  breakwater  to  Pentfield  Reef  and  south  from  Fairweather 
Island. 

ARIZONA. 

Colorado  River,  between  Camp  Mojave  and  £1  Dorado  Canon. 
Colorado  River,  between  Camp  Mojave  and  the  point  where  the  boundary-line  be- 
tween Nevada  and  Utah  Territory  intersects  said  river. 

DELAWJfrRB. 

Nanticoke  River,  from  Seaford  to  Concord. 
Ifahon  River. 
Prime  Hook  Creek. 
Appoquinimink  Creek. 
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•  • 

Bayon  Lafourche,  from  Donaldaonville  to  Qolf. 
Amite  River. 
Bayon  Manohao. 

Bayoa  Teohe,  with  a  view  to  putting  in  locks. 
Tickfaw  River. 

Bayon  Terrebonne  and  Bayon  Black,  with  the  view  of  opening  a  shorter  water-way 
between  Miasiasippi  River  and  Berwick's  Bay,  Texas  and  Mexico. 

« 

MARTIJU^D. 

Eastern  Branch  of  Potomac  River. 

Wicomico  River. 

North  East  River. 

Manokin  River. 

Warwick  River. 

Wetypkin  River.  ..» 

Chester  River,  between  Crnmpton  and  Jones'  Landing. 

South  East  River. 

La  Trappe  River. 

Still  Pond  Harbor. 

Tnckahne  River. 

Sassafras  River. 

Elk  River. 

MASSACHUSBTT8. 

Taunton  River. 
.   Cohasset  Harbor. 
Weymouth  River. 

Goose  Point  Channel,  Plymouth  Harbor,  to  public  wharf  at  Kingston. 
Weir  River. 

Salem  Harbor,  including  South  River. 
Beverly  Harbor. 

Cranes  and  Waters  Rivers  of  Essex  Branch. 
Martha's  Vineyard,  inner  and  outer  harbor  at  Edgarton. 
Stage  Harbor  at  Chatham. 

Westport  Harbor,  and  East  and  West  Branch  of  Westport  River. 
Maiden  River,  as  to  straightening,  widening,  and  deepening  the  channel. 

MISSISSIPPI. 

Gulf  Port  Harbor,  with  a  Tiew  to  obtaining  a  twenty  foot  channel  two  hundred  feet 
wide  to  approach  the  shore  as  near  as  practicable. 

Leaf  River,  fh>m  its  mouth  to  mouth  of  Bowie  Creek,  near  the  New  Orleans  and 
Northeastern  Railroad. 

Chickasahay  River,  from  its  mouth  to  Enterprise. 

Bluff  Creek,  from  its  mouth  to  the  head  of  navigation. 

Tombigbee,  between  Vienna  and  Cotton  Gin,  with  a  view  of  obtaining  continuous 
navigation. 

Bogue  Phalta,  especially  the  part  known  as  the  Narrows,  with  view  to  its  improve- 
ment. 

XINNSSOTA. 

Duluth. 

MICHIGAN. 

False  Presque  Isle  Harbor,  Lake  Huron,  for  a  harbor  of  refuge. 

An  Gres  River,  to  deepen  channel  to  village  of  An  Gres  to  ten  feet  in  depth. 

Black  River,  Lake  Superior,  to  deepen  channel  to  depth  of  sixteen  feet  and  con- 
structing a  breakwater. 

Detroit  River,  at  Gross  Point,  to  dredge  channel  now  in  use  to  depth  of  twenty 
feet. 

Petoskey  Harbor,  for  breakwater  and  harbor  of  refuge. 

Thunder  Bay  River,  Alpena,  for  sixteen  foot  channel  from  mouth  to  one  mile 
above. 

An  Sable  River  at  Au  Sable,  with  view  of  twelve  foot  channel  and  breakwater. 

Port  Austin,  for  breakwater. 

Lexington,  for  breakwater. 

Fores^ille,  for  breakwater. 
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Bl»ok  River,  a,t  Port  llnron,  to  iluep«a  cbvuiel  Ciom  munUi  («  OnuMl  Tmnk  mD-I 
rond  bridgo  tu  ilojiht  of  clgbtMtn  foet.  r 

rine  Klvor,  at  Saint CUirCitf,  tu  d«v[Mii  uluanel from  munth  to  Bellawp'i  biickrl 
janl  to  depth  of  slxteun  foat.  L 

(}nuiieM«ee  River,  to iloDppn  chounol  from  raontli  lovillageof  S«bewunghiliRlTCl 

Port  SanilftD,  for  Imrbor  of  tclaga. 

8&iiK>tiic)[  tfoclior,  taobtuin  cliiiniuil  of  aavtgabl«  tsiiltli,  witli  ■  mlalmiUD  iL 
of  flllw.n  font  and  moonstnicliug  luorn, 

MotiTon  niirbor,  to  daopiia  cIiDonel  t^i  aixtf-ea  feet. 

lirnnil  River,  fmm  Grand  Rapida  tu  Lake  Micbigau:  Fur  obatiiiel  of  oarig 
wiai.li.  miulmiiin  tloptb  often  fe»t. 

Alconuo  oD  St.  Clair  River,  wiUivi-uit  of  muting  aortb  and  auntli  obaoaelabotitMi 
Clark  anil  Ilarsenis  Islands. 

KAIMt. 


Mutibegaii  lataiid  Harbor. 

Uelfuat  Hatbur. 

tiarbrir  and  <<bauD«I  at  Funibruke. 

IToion  Riv»r  aiid  Union  lUvitr  Uaj, 

Harristmsket  UivOT. 

Buiut  Cruii  Kivfr:  Keaarrey. 

Modumao  River. 

Pl(ta«uu(  River,  ttmn  Columbia  Fatla  to  ita  lUOoUl. 

Keuuebunk  Riwr. 


Clarkavllle  Harbor. 

Saint  Louts  Harbor. 

Grand  River. 

Tho  ^lOenitary  of  Wur  ia  beraby  aatborized  and  directed  to  canM  *  snrv^  to  tM 


nado  of  tlio  Ooage  River,  Minoori,  from  ita  month  np  to  tbe  flrnt  •boaL  aai]  Ait 
milea  abnvB  the  same,  anil  to  report  an  estimate,  based  mi  sucb  ■nrraj,  of  tbei~~*  "^ 

>uo  lock  and  dam  with.iu  tba  limits  of  aaid  Biirvay,  odu  tbo  «ffiMt 
tbn  navigation  of  said  river,  of  coniitTiioting  siud  lock  and  dam. 
Misaonri  River  at  Miami. 

NKW  HAMMHIRK. 


□  eaiiHo  a  anrvoy  ti 


NEW  MKXICO. 

Bio  Orando  Bivcr,  tram  Embudo  to  El  Paao,  Texaa. 

KEW  Tonx. 

Wator-na;  aroDud  Niagara  Falls,  of  oapaoitT  and  facilities  sufBcieut  to  floU  ta 
obaot  ships  and  ships  of  war  of  modem  baild,  drawing  twenty  fMt  of  wtMt,  «— 
water.fray  to  comuooco  in  a  navij^able  part  of  Niagara  River,  in  NtaMra  Coumtj,  t 
or  near  Tonawuntia,  and  to  end  in  tbe  navigable  waters  of  said  rivprbulow  skid  fall 
or  in  navigable  watiars  counected  therewith.  For  the  purpoaes  herMif  llie  SeoniUp 
of  War,  in  bis  discretion,  mavtako  into  consideration  and  revise  tho  survvysandMl 
niatea  of  snob  a  water-way  lieretofore  made  by  Drevet  Colonel  C.  K,  Blunt,  of  tl 
United  States  Corps  of  Engineers,  in  compliance  with  a  joint  resolution  of  the  Coi 
greas  approved  March  twenty-second,  eighteen  hnndred  and  sizly-Mven. 

Plattsburch:  For  extenBlon  of  three  hondreil  feet  on  north  end  of  tbo  brealcwmt 

Fort  Pond  Harbor,  Montauk. 

East  Roekaway  Creek,  Long  Island. 

Brown's  Creek,  Sayaville. 

Port  Jefforson  Inlet. 

Wuppiuger's  Creek,  from  Wappingor's  Falls  to  its  ntoath. 

Tarry  town  Harbor. 

East  Rockaway  Creek. 

Salmon  River,  <W>m  ruilroad  brid^  at  Fort  Covington  to  the  inlomtiooal  It 
with  m  view  of  deepening  the  channel  to  seven  feet. 
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Qlaok  Biver  from  Brownville  to  Lake  Ontario. 

Cape  YiDoent  Harbor,  to  establifth  a  breakwater. 

Shoals  between  the  Sister  Islands  and  the  cross-over  light  in  Saint  Lawrence. 

•Larohmont  Harbor. 

A  ship  channel  between  Jersey  City  and  Ellis  Island. 

Harbor  of  refuge  at  Frontberg,  on  the  south  shore  of  Lake,  Ontario. 

Geneesee  Kiver.  from  a  point  south  of  the  present  harbor  and  above  the  village  of 
Charlotte,  extending  soutnerly  a  distance  about  three  thousand  feet. 

Channel  connecting  Irondequoit  Bay  with  Lake  Ontario^  for  harbor  of  refuge  at 
Irondeqnoit  Bay. 

Harbor  at  Troutbelg. 

Harbor,  month  of  Salmon  River,  Lake  Ontario. 
'    Lake  George,  with  view  of  placing  buoys  and  improving  channel. 

The  East  River,  with  the  view  to  the  removal  of  a  ledge  of  rocks  in  the  same,  ttom 
the  foot  of  Broome  street  to  the  foot  of  Twenty-third  street  in  New  York  City.  This 
survey  to  be  made  notwithstanding  any  other  survey  heretofore  made. 

KEW  JERSEY. 

Alloway  Creek. 

Little  Salem  Creek. 

.Haekensaok  River,  ftom  the  lower  bridge  at  the  town  of  Hackensack  to  the  Erie 
Railway  Brid^ 

From  the  pier  Lithe  to  the  main  channel,  a  distance  of  about  sixteen  hundred  and 
fifty  feet,  and  seven  hundred  feet  north  by  northeast  from  Ellis  Island  for  a  ship 
fihumel  or  basin  between  the  deep  water  of  Hudson  River  and  Ellis  Island. 

NORTH  CAROLINA. 

Trent  River,  to  upper  Quaker  bridge. 

Fishing  Creek. 

Shallotte  River. 

Swift  Cr^k. 

White  Oak  River 

North  East  River  (Cape  Fear). 

Waterway,  between  New  River  and  Swansboro. 

Mackey's  Creek. 

Pasquotank  River,  above  the  month  of  Tnrner^s  Cut. 

Cape  Fear  River,  North  Carolina,  from  Wilmington  to  the  ocean,  with  an  estimate 
of  the  cost  of  its  improvement,  witn  a  navigable  channel  twenty  feet  deep  at  mean 
low  water. 

Ocracoke  Inlet. 

Tar  River,  from  Tarboro  to  Rocky  Mount. 

OHIO. 

Conneant  Harbor,  for  deepening  and  widening  channel. 
Cowles  Creek  or  Qeneva. 
Month  of  Chagrin  River,  near  Willonghby. 
Mnskingnm  River,  from  Zanesville  to  Dresden. 

OREGON. 

Sinslaw  River  and  bar. 

Clackamas  River. 

Tujdatin  River. 

The  Secretary  of  War  is  authorized  and  directed  to  appoint  a  board  of  three  en- 
gineers from  the  United  States  Army  whose  duty  it  shall  be  to  thoroughly  examine 
the  obstructions  to  navigation  in  the  Columbia  River  at  The  Dalles  and  Cell lo  Falls, 
and  at  Three  and  Ten  Mile  Rapids,  and  to  report  to  the  Secretary  of  War,  on  or  before 
the  first  Monday  in  December  next,  as  to  the  feasibility  and  advisability  of  overcom- 
ing such  obstructions  by  means  of  a  boat-railway  at  The  Dalles  and  Celilo  Fall&  and 
by  widening,  to  a  navigable  status  for  large  tonnage  river  boats,  the  channel  or  said 
river  at  Three  and  Ten  Mile  Rapids,  accompanied  by  careful  and  detailed  plans,  with 
estimates  of  the  cost  and  a  statement  as  to  the  nsefulness  of  snch  improvements  to 
navigation  and  of  their  relations  and  valne  to  commerce ;  and  said  board  shall  also 
report,  at  the  same  time,  as  to  any  other  plan  or  project  for  overcoming  said  obstruc- 
tions at  said  points,  whereby  said  obstructions  to  navigation  may  be  removed,  which 
in  the  Judgment  of  said  boaiti  may  be  deemed  either  more  desirable  than  the  above  or 
worUiy  of  consideration  by  the  Secretary  of  War  and  Congress,  and  shall  report  da- 
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iUi  luiti  iiikten  of  ttiQ  ooet  of  nuub  propnsad  ImiuovtiUMitt  or  ia 
0  thAir  ToUtions  to  cainmorce  atid  uacfalnvM  tn  nnfintivi 


Uil«d  plBDH,  « 

biwil  Kliikl]  raiurt  wliliih  of  okid  jin^oota  i«  by  It  iImdiocI  luwtl  Mlviulile.    Aii4|| 
t^ncretnr;  of  Wur  hIiaII  tiMiBmit  nnid  r^ort  to  ConKmiw,  at  its  npudtntnoB,  < 
own  viowa  and  tlrcne  of  the  Cbiof  of  Enginoere  uf  thn  UdIImI  8tBt««  Arm;  ll 
Mid  Ibo  «um  of  t)ft«en  thousaod  riollam,  or  bo  mach  thenof  as  may  Iw  tuieaaMjJI 

liereby  •pprojiiUUiil  to  defray  the  pant  of  making  lutlil  eiftuitiiAtlou  ar' ^ 

the  eJipt<ntM-H  of  Mtid  board. 

Nehalem  B»y  and  bar. 

Youds'k  Rivor  and  Ita  trlbulal?  KlwkoiDO  River. 

UmiKiua  Klver,  tn  thn  Stat«  of^Onnon;  •npaTat^nnrvxyaainl  ratitiia(«aUi1»iiii 
flret,  of  that  portion  of  sDob  riTttr  botwecu  Soott'ibnTgh  and  tbt<  nioalii ; 
of  that  portion  b«tire«ii  Scottsbarg  and  Hart's  Bapi£,  neai  Elkloo. 

■UUTB   CAKOUIIA, 

Hroail  and  8a1uda  Bivor,  above  Columbia. 

llcaiifort  KiTiir,  from  a  point  three  ndles  iHiTith  of  tbe  town  of  Bcaufurt  ikraagi 
(7ooBaw  River,  with  view  to  its  Improvement,  especially  at  Brickyanl. 

ABhopofl  Rivor,  ftum  tbe  Cbarleaton  and  Savannah  BailroAd  bridge,  sit  milaidinj^ 
the  river,  with  view  to  («niovtng  obetTUOtiona  and  sboals  canaMl  by  sunkeu  ywad^j 

Connect  North  Ediflto  and  South  Edisto  Elvenr  by  Saint  Pierre  Rivr  '  "  ' 
Creek. 

Savannah  Rivor,  aa  to  whether  the  damace  tn  the  Vemezobie  Prvahet  Bank  in  et] 
oen  hundred  and  eighty-seven  wae  oanaed  by  tbe  work  at  oroiw-tidM,  and  viw 
tbe  maililenanoe  of  said  bank  is  eweiitial  to  the  ancceaa  of  (b«  work  at  ei 
and  what  will  bo  the  eoat  of  ao  constmcting  said  bauk  an  to  coaline  the  wal 
river  to  lis  bed. 

Owendaw  and  Wando  RiverH  and  other  waters  and  water-rontea  oonoeoUng  BbO 
Bay  and  the  harbor  of  Charleston. 

Aocaatee  Crook  from  Ita  entrance  into  Waccamaw  Birer  to  tbe  bridge  at  Si 

Combabou River:  Examine  whether  the  breaking  uf  Hull  River  IqIa  Canbll. 
RivDT  near  the  bead  of  Bull  River  will  injnre  the  navigation  of  Conibabao  Bivor,  li 
ro{Hirt  a  plan  for  olwtructing  said  breaks  and  tbe  coat  thereof! 


For  removal  of  laft  on  OuailBlonipe  River. 

Mi>uth  nf  Caney  Creek,  wboruit  empties  in  Halagntda  Bay. 

Removal  of  bar  at  mouth  of  Cedar  Bayou  where  it  eiiipllea  into  Galvedon  8>f.  I 


TKXMWSBK. 

r,  from  Naahvltle  to  iiioulli,  1 


oertoin  U  Dnrcawry  tt 


Fisbiog   PliKo  Cove,  near  Sonconnet  Point,  with  ilow  lo  ixiistructiiig  * 

Cove  near  Bonlhonat  ejitroinity  of  Coaster's  Harbor  Island,  and  water-way  twlva 
aaid  isUnd  and  Rhado  Island,  with  n  view  to  deepening  the  wat(>r-way  und  n  "^ 
obstructions. 

Entrance  to  Point  Judith  Pond,  west  of  Point  Judith,  witha  vli 
harlior  of  refuge. 

Coast  near  life-saving  station,   East  Puiul  Jadftb,  with  a  view  lu  li 
breakwater. 

Greenwich  Bay,  to  deepen  wnl«r  on  tbe  bar  at  Lo)ij>  Foinl. 

Fur  a  snrvBjof  NarTaganactt  Bay  nt  the  moulfa  of  Niirrow  River  willi  a 
elruoting  a  btvak water, 


tiw.iulori  Harbor,  h 


Qiiant.ii-ii  Craek. 
Ueooiiultu  Creek. 
Aoquia  Creek. 


whal  chiinges  ore  necessary  in  present 

VTRGI-flA. 
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Cbickataomiiiy  Cieek. 
Onanoock  Harbor. 
Hampton  Creek  and  Bar. 

For  cutting  of  Hospital*  Point  and  giving  a  depth  of  twenty-five  feet  a/id  ao  addi- 
tional width  of  two  hundred  feet. 
Chudkatnck  Creek. 
Bennett's  Creek. 
Ware  River. 
Hnll  Creek. 
Occobannock. 

Roanoke  River,  between  Clarksville  and  Eaton  Falls. 
Hunting  Creek,  at  its  mouth. 

Harbor  of  Cape  Charles  City  and  approaches  by  Cheuton  Inlet.  ^ 

Chinooteagne  Inlet,  for  purposes  of  a  breakwater. 
Machodao  River.  , 

Naesowaddox  River. 
The  channel  crossing  the  Potomac  from  Alezacdria,  Virginia,  to  the  Maryland  side. 

NEW  YORJU 

Great  Chazy  River  from  its  mouth  on  Lake  Champlain  to  Champlain  Village. 

WEST  VIRGINIA. 

Cheat  River. 

Monongahela  River  above  upper  dam. 

Great  Cacapan. 

South  Branch  of  the  Potomac  River. 

WASHINGTON  TERRITORY. 

Upper  Columbia  River,  between  Wallula  and  British  line. 
North  Palouse  River. 

WISCONSIN. 

Centreville  Creek,  Manitowoc  County. 

Racine  Harbor,  enlarging  and  deepening  channel. 

Kenosha  Harbor,  for  refuge. 

Harbor  at  mouth  of  Fond  da  Lac  River,  in  Lake  Winnebago. 

Oconto  Harbor,  channel  sixteen  feet  deep  and  seventy-five  feet  wide  from  piers  to 
first  contour  in  river  at  Spies  Slough. 

For  a  survey  of  Minnesota  Point,  at  Superior,  at  the  west  end  of  Lake  Superior, 
to  ascertain  what,  if  anything,  should  be  done  to  preserve  the  same  from  the  inroads 
of  the  Lake,  and  for  the  protection  of  the  harbor,  together  with  the  cost  thereof. 

Menomonee  Harbor,  from  the  waters  of  Green  Bay  to  N.  Ludington  and  Company's 
mill,  Wisconsin,  for  a  channel  sixteen  feet  deep  and  two  hundred  feet  wide. 

Sec.  14.  For  examinations,  surveys,  and  contingencies,  and  for  incidental  repairs, 
for  which  there  is  no  special  appropriation,  for  rivers  and  harbors,  one  hundred  and 
fifty  thousand  dollars :  Fro/Mad^  That  no  survey  shall  be  made  of  any  harbors  or 
rivers  until  the  Chief  of  Engineers  shall  have  directed  a  preliminary  examination  of 
the  same  by  the  local  engineer  in  charge  of  the  district,  or  an  engineer  detailed  for 
the  purpose ;  and  such  local  or  detailed  engineer  shall  report  to  said  Chief  of  En- 
gineers, whether,  in  his  opinion,  said  harbor  or  river  is  worthy  of  improvement,  and 
shall  state  in  such  report  fnllv  and  particularly  the  facts  and  reasons  on  which  he 
bases  such  opinion,  including  the  present  and  prospective  demands  of  commerce ;  and 
it  shall  be  the  duty  of  the  Chief  of  Engineers  to  direct  the  making  of  such  survey, 
if,  in  his  opinion,  the  harbor  or  river  proposed  to  be  surveyed  be  worthy  of  improve- 
ment by  the  General  Government;  and  be  shall  report  to  the  Secretaiy  of  War  the 
facts,  and  what  public  necessity  or  convenience  may  be  subserved  thereby,  together 
with  the  full  reports  of  the  local  engineer :  And  provided  further,  That  the  Govern- 
ment shall  not  be  deemed  to  have  entered  upon  any  project  for  the  construction  or 
Jmprovement  of  any  waterway,  harbor  or  canal  mentioned  in  this  act  nnless  or  until 
the  work  of  construction  shall  have  been  actually  appropriated  for.  Said  reports  of 
preliminary  examinations  and  surveys  shall  be  made  to  the  House  of  Representatives, 
and  aro  hereby  ordered  to  be  printed  when  so  made. 

Received  by  the  President  July  31, 1688. 

[Note  bt  the  Department  of  STATE.—The  foregoing  act  having  been  pre- 
sented to  the  President  of  the  United  States  for  his  approval,  and  not  having  been  re- 


r^ 
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traoki  for  the  more  perfect  connection  of  any  railroad  or  railroads  that  are  or  shall 
be  oonstmcted  to  said  river  on  either  or  both  sides  thereof,  at  or  opposite  the  point 
of  location  of  said  bridge,  nnder  the  limitations  and  conditions  herein :  Provided, 
That  said  bridge  shall  not  interfere  with  the  free  navigation  of  said  river,  beyond 
Tfhat  is  necessary  in  order  to  carr^  into  effect  the  rights  and  privileges  hereby  granted ; 
aad  in  case  of  any  litigation  arising  from  any  obstruction  or  alleged  obstruction  to 
the  fne  navigation  of  said  river,  the  cause  may  be  tried  before  the  circuit  court  of 
the  United  States  in  and  for  any  district  in  which  any  portion  of  said  bridge  or 
obstruction  touches. 

Sbc.  4.  That  anv  bridge  constructed  under  this  act,  and  according  to  its  limita- 
tions, diall  be  a  lawful  structure,  and  bhall  be  known  as  a  post  route,  and  the 
same  is  hereby  declared  to  be  a  post-route,  upon  which  also  no  higher  charges 
shall  be  made  for  the  transmission  over  the  same  of  the  mails,  the  troops,  and  the 
inanitions  of  war  of  the  United  States,  or  for  passengers  or  freight  passing  over  said 
brid^.  than  the  rate  per  mile  paid  for  transportation  over  the  railroads  and  pub- 
lio  highways  leading  to  said  bridge ;  and  equal  privileges  in  the  use  of  said  bridge 
shall  be  granted  to  all  telegraph  companies;  and  the  United  States  shall  have  the 
right  of  way  for  postal-telegraph  purposes  across  said  bridge. 

Sec.  5.  That  all  railways  desiring  to  use  said  bridge  shaU  have  and  be  entitled  to 
eqnal  rights  and  privileges  in  the  passage  of  the  same,  and  in  the  use  of  the  ma- 
chinery and  fixtures  thereof,  and  of  all  the  approaches  thereto,  under  and  upon  such 
terms  and  conditions  as  shall  be  prescribed  by  the  Secretary  of  War,  upon  hearing 
the  allegations  and  proofs  of  the  parties  in  case  they  shall  not  agree. 

Ssa  o.  That  the  structure  herein  authorized  shall  be  built  and  located  under  and 
sabjeot  to  such  regulations  for  the  security  of  the  navigation  of  said  river  as  the  Sec- 
retary of  War  shall  prescribe;  and  to  secure  that  object  the  said  company  or  corpo- 
ration shall  submit  to  the  Secretary  of  War,  for  his  examination  and  approval,  a 
design  and  drawing  of  the  bridge  and  map  of  the  location,  giving,  for  the  space  of 
one  mile  above  and  one  mile  below  the  proposed  location,  the  topography  of  the  banks 
of  the  river,  the  shore  lines  at  high  and  low  water,  the  direction  and  strength  of  the 
current  at  all  stages,  and  the  soundings,  accurately  showing  the  bed  of  the  stream, 
the  location  of  any  other  bridge  or  bridges,  and  shall  furnish  such  other  informa- 
tion as  shall  be  required  for  a  full  and  satisfactory  understanding  of  the  subject ;  and 
until  the  said  plan  and  location  of  the  bridge  are  decided  b^  the  Secretary  of  War  to 
be  sach  as  will  not  materially  affect  the  interests  of  navigation,  the  bridge  shall  not 
be  commenced  or  built ;  and  should  any  change  be  made  in  the  plan  of  said  bridge 
doring  the  progress  of  construction,  such  change  shall  be  subject  to  the  approval  of 
the  Secretai^  of  War ;  and  the  said  bridge  shall  be  constructed  with  such  aids  to 
the  passage  of  said  bridge,  in  the  form  of  booms,  dikes,  piers,  or  other  suitable 
and  proper  structures  for  confining  the  flow  of  water  to  a  permanent  channel,  and  for 
the  guimng  of  rafts,  steam-boats  and  other  water  craft  safely  through  the  draw  and 
raft  spans,  as  the  Secretary  of  War  shall  prescribe  and  order  to  be  constructed  and 
maintained  at  the  expense  of  the  company  owning  said  bridge ;  and  the  said  struct- 
ure shall  be  at  all  times  so  kept  and  managed  as  to  offer  reasonable  and  proper  means 
for  the  passage  of  vessels  through  or  under  said  structure ;  and  for  the  safety  of  ves- 
sels passing  at  night  there  shaU  be  displayed  on  said  bridge,  from  the  hours  of  sun- 
set to  sunrise,  such  lights  as  may  be  prescribed  by  the  Light  House  Board ;  and  the 
said  structure  shall  be  changed,  or  removed  at  the  cost  and  expense  of  the  owners 
thereof,  from  time  to  time,  as  the  Secretary  of  War  may  direct,  so  as  to  preserve  the 
free  and  convenient  navigation  of  said  river ;  and  the  authority  to  erect  and  con- 
tinue said  bridge  shall  be  subject  to  revocation  and  modification  by  law  when  the 
public  good  shall,  in  the  Judgment  of  Congress,  or  the  Secretary  of  War,  so  re- 
quire, without  any  expense  or  charge  to  the  United  States. 

Sbc.  7.  That  this  act  shall  be  null  and  void  if  actuad  construction  of  the  bridge 
herein  authorized  be  not  commenced  within  two  years  and  completed  within  four 
years  from  the  date  thereof. 

Sbc.  8.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby  expressly  re- 
served. 

Approved,  August  13, 1888. 


AK  ACT  for  improving  the  mooth  of  the  Bnuos  Biver,  TexM. 

Be  it  enacted  hjf  the  Senate  and  House  of  Representatives  of  the  United  States  of  America 
in  Congress  assembled.  That  the  Brazos  River  Channel  and  Dock  Company,  a  corpora- 
tion organized  under  and  by  virtue  of  the  laws  of  the  State  of  Texas,  be,  and  are 
hereby  authorized,  on  the  conditions  hereinafter  mentioned^  to  construct,  own,  and 
operate  such  permanent  and  sufiQcient  Jetties  and  such  auxiliary  works  as  are  neces- 
sary to  create  and  permanently  maintain,  as  hereinafter  set  forth,  a  navigable  chan- 
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u«l  lit  the  luautb  uf  Uie  DniOB  Bivet,  Texas,  between  said  river  lUiil  llxi  Oiil 

Hexioo,  anilsa  fwr  into  Uie  aiatii-l>nd»ad  between  the  bnnkHorthoaMilBnMail' 

M  laay  lie  nociaMarf  to  reach  k  place  that  will  afford  Hn'unty  in'u 

cydi>iioa,sDil  tiilalwayaB,  foe  the  purposes  of  fDrnlshinj. 

to  thu  purpose  facilitiea  fir  oavigation  in  and  sJoni;  i ; 

ohoTEing  aadooIleotingsavbtDllttiBrefaraauiajboiio 

inavlie  made  by  the  Secretary  of  the  Treaanrj  of  1 1. 

wiUi  the  law»  of  the  United  States  ;  and  for  that  niutu^.  ......  .„_j 

rivor,  and  likewieo  in  theOnlf  of  Mexico,  such  walls,  jeitiot^,  ■Jili-.?,  1ijv«m 

HtruotureH.  and  employ  such  boats,  rafts,  and  appliauoes  as  thej  may,  Id^ 

tSon  uf  (aid  work,  deem  neosssary :  Fraelded,  That  no  such  atructnr««  or 

ployed  shall  binder,  clelay,  or  materially  interfere  with  tSm  frc 

rivet  ot  hclweon  said  river  and  tho  Golf  of  Uexico ;  ;k  i "!  ■    -  - 

they  may  buUd  and  maintain  such  levees  oremh.i:.' 

socure  their  permanency  along  tho  banks  of  said  Brii  ' 

Channel  and  Dock  Company  shall  hold  the  United  r^l 

that  may  aocme  to  any  person  or  persons  by  overdo  v. 

Btruction  of  said  walls,  Jetties,  dikes,  levees,  and  ^ii' 

company:  Pi'oi'iilfd /srlier.  That  nnleas  the  coDstrtii 

be  Bututantially  commenced  within  one  year  fiom  il.' 

and  prosecated  with  dne  dilisonce,  the  provisions  coii 

said  improvement  shatl  be  nidi  and  void ;  and  nole^i  ' 

and  Dock  Company  shall  secure  a  navizahle  deptli  • 

point  Id  tho  river  so  far  as  may  beuecesaaiy  torench  - 

ttom  storms,  swells,  cyclones,  and  tidal  waves,  abo^ ' 

said  point  to  adepthof  twelve  feet  in  theGulf  of  Mc  .< 

within  throo  years  after  the  date  of  the  approralof  tLia  ;i<.i,  iom^    

privtleKes  herein  granted  in  relation  to  said  improvooieut.    Anil  Ciioi 
voko  the  provisions  herein  granted  in  relation  to  said  impiovemoDt,  n~ 
liraEos  River  Channel  and  Dock  Company  shall,  after  secnring  twelve 
sncaro  on  additional  depth  of  not  leas  than  two  feet  during  each  suconodia 
after;  nnlll  eighteen  feet  shall  have  been  secured;  and  inoasaatJi* 
Channel  and  Dock  Company  shall  fail  to  comply  with  the  foregoing  ci 
depth  of  water,  and  time,  for  any  period  of  twelve  months  inexoesa  i~' 
as  aforesaid,  then  the  privileges  neroin  granted,  in  relation  to  aal 
shall  absolatety  bocomo  aal1  and  void  withjont  action  by  Congren. 

Sbg.  3.  That  the  works  of  Improvement  in  the  aaid  Brazos  Rivar,  fl 
of  Raid  river  to  tho  point  deseillwd  In  section  one  of  this  act.  shall  oooi 
atrnctioD  of  dikes,  wing-dams,  levees,  embankinsnts,  and  dindgInK  o 

which  maj  bo  oonsidcred  by  said  Brazos  River  Channel  and  Dock  C , 

satT  for  obtnininE  a  depth  of  eighteen  feet  of  water  between  the  fnonlh  « 

and  said  point  (Tcscribed  inscetion  one  of  this  act;  and  that  llie  said  Bi . 

Channel  and  Dock  Companymay,  if  they  ^all  decide  it  beat  for  tho  iEi(«r««itsuf  nai 
gation,  chango  tho  course  of  said  river  at  the  sharp  bend  in  said  ilv«ir  1ieti*e«U  U- 
month  of  said  river  and  the  said  point  described  in  •section  ono  of  thia  aol,  W  '  r 
makine  such  change  the  ohannel  sEiall  be  made  of  aufflcieat  depth  aud  widUi  (u  n 
oelTe  the  rolnme  of  said  river  without  disturbance  of  Its  regimen. 

Sbo.  3.  That  if  at  any  time  dnring  the  oonstrnotion  of  said  jettiM  aod  ausili»r> 
works,  or  after  said  Jetties  and  auxiliary  works  shall  have  been  onroplMMl,  and  u.i. 
channel  of  eighteen  feet  in  depth  has  been  obtained,  the  IFu^Ceil  .Si-it>'4  ?hjJI  have  Up- 
right to  pay  tho  said  Brazos  River  Channel  and  Dni  .  '  .  <  I  h.  uf  thu: 
Jetties  and  other  works  oonstmoted  nnder  and  by  tLi  .i 
panybytheHitate  of  Texas  as  well  aa  by  the  authoiii  . 
nient  being  made  by  the  United  States  all  right  to  -■■•■'■ 
part  of  said  Brazos  River  Chaonel  and  Dock  Compuii>  r-^..:.  ■■..^', 

Bkc.  4.  That  Congress  may  at  anytime  alt«r,  amend  ui  lupiu^  Uun  a«U 

Received  by  the  President  Augnst  9,  188S. 

[NoTB  nv  THE  DEFARTu&m  or  Statb.— Thn  foregoing  a«l  li«vina  boui  j 
senled  t«  the  President  of  the  United  Slates  for  his  B[iprovitl,  and  not  EavlBg  % 
returned  by  him  to  the  honso  of  Congress  in  which  it  originatol  wItlilD  tba  tl 
prescribed  by  the  Constitntion  of  the  United  Btatw,  bu  beeonto  a  lam 
approval.] 


AN  ACT  (oauthorlintbeconiitrncllDnaadonentinaoraitrMt-nllvif  ■■>(.     __.. 
Ria  GranilK.  <wCwc«i  tho  citf  of  El  Pua.  Teiu.  uul  Puo  id  KoMa,  H 

Be  il  MdctBdie  the  Senate  and  Houn  ^  Etprtientative*  0/  thu  t-'aiiedStek**/ Ji 
i«  Conpe»»  oMcmblcd,  That  tho  conaent  of  CoogreM  Is  hereby  el reo  *«  Uia  S" 
Street  Railway  Compauy,  a  oorporAtion  organixed  and  ureataa  nndw  ud  b] 


l^ 
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of  the  Iawb  of  the  Stiite  of  TezaB,  to  constract,  own,  maintain  and  operate  a  street- 
railway  and  wagon  bridge  acroas  the  Rio  Grande,  between  the  city  of  £1  Faso,  in  the 
State  of  Texas,  and  Paso  del  Norte,  State  of  Chihnahan,  Mexico,  at  snch  point  as  may 
be  most  convenient  to  said  eorporation  to  unite  and  connect  a  street  railway  to  be 
couBtmoted  by  it  in  the  said  city  of  £1  Paso  with  any  street  railway  that  may  be  con- 
stmcted  by  any  person,  persons  or  company  in  said  Paso  del  Norte ;  and  to  build  and 
lay  on  and  across  said  bridge  ways  for  the  passage  of  animals,  foot-passengers,  and 
Tehicles  of  all  kinds,  and  for  the  transit  of  freight,  goods,  wares  and  merchandise^for 
which  said  corporation  may  charge  a  reasonable  toll,  which  charge  shall  be  subject 
to  revision  and  rej^ulation  from  time  to  time  by  the  Secretary  of  War. 

Sbc.  2.  That  said  bridge  shall  be  built  of  good,  substantial  material,  and  of  such 
stxength  and  dimeasions  as  may  be  sufficient  to  render  the  passage  of  all  such  vehi- 
cles, animals  and^persons  as  are  herein  mentioned  perfectly  safe  at  any  and  all  times. 

Ssc.  3.  That  said  bridse  shall  not  interfere  with  the  free  navigation  of  said  river, 
and  in  case  of  any  litigation  arising  from  an  obstruction  or  an  alleged  obstruction  to 
the  free  navigation  thereof,  caused  or  alleged  to  be  caused  by  said  bridge,  the  case 
may  be  tried  before  the  circuit  or  district  court  of  the  United  States  for  tne  State  in 
wmoh  any  portion  of  said  brid^^e  may  be  situated. 

Sec.  4.  Tnat  equal  privileges  in  the  use  of  said  bridge  shall  be  granted  to  all  tele- 
graph companies,  and  the  United  States  reserves  the  right  for  the  establishment  of  a 
postal  telegraph  across  said  bridge. 

Ssc.  5.  That  the  consent  of  the  State  of  Chihuahua,  United  States  of  Mexico,  and 
of  the  proper  authorities  of  the  Republic  of  Mexico  shadl  have  been  obtained  before 
said  bridge  shall  be  built  or  commenced. 

Sxc.  6.  That  unless  the  construction  of  said  bridge  be  commenced  within  one  year 
and  finished  within  three  years  from  the  date  of  the  passage  of  this  act,  the  provis- 
ions of  this  act  shall  be  null  and  void. 

Sbc.  7.  That  Con^ipress  reserves  the  right  to  withdraw  the  authority  and  power  con- 
fenred  by  this  act,  in  case  the  free  navigation  of  said  river  shall  at  any  time  be  sub- 
stantially or  materially  obstructed  by  said  bridge,  or  for  auy  other  reason,  and  to 
direct  the  removal  or  necessary  modifications  thereof  at  the  cost  and  expense  of  the 
owners  of  Aaid  bridge;  and  Congress  may  at  any  time  alter,  repeal,  or  amend  this  act. 

Approved,  September  6, 1888. 

AN  ACT  decUring  that  oertsin  water  reserre  lands  in  the  State  of  Wisconsin  are  and  have  been  sab- 
Ject  to  the  proviMOns  of  the  act  of  Congress  entitled  '  *  An  act  fl^rantinff  to  railroads  the  right  of  way 
tlizoash  thepaUiclandsof  the  United  States^ "  approved  Hwroh  third,  eighteen  hundred  and  seventy- 
five. 

Be  it  enacted  hy  the  Senate  and  House  of  liepresfmtatives  of  the  United  States  bf  America 
ta  Ccmgress  assembled.  That  all  lands  in  the  State  of  Wisconsin  described  in  and  with- 
drawn from  sale  by  the  proclamations  of  the  President  of  the  United  States  issued 
March  twenty-second,  eishteen  hundred  and  eighty,  April  fifth,  eighteen  hundred  and 
eighty-one,  and  November  twenty-eighth,  eighteen  hundred  and  eighty-one,  for 
the  reason  that  said  lands  would  be  required  for  or  subject  to  flowage  in  the  con- 
struction of  dams,  reservoirs,  and  other  works  proposed  to  be  erected  for  the  im- 
grovement  of  the  navigation  of  the  Mississippi  Kiver  and  certain  of  its  tributaries, 
e,  and  the  same  are  hereby,  declared  to  be,  and  to  have  been  at  all  times  heretofore, 
sabject  to-  the  provisions  of  a  certain  act  of  Congress,  entitled  ''  An  act  granting 
to  railroads  the  risht  of  way  through  the  public  lands  of  the  United  States,"  ap- 
proved March  third,  eighteen  hundred  and  seventy-five,  as  fully,  effectually,  and  to 
the  same  extent  as  though  said  lands  had  not  been  described  in  said  proclamations, 
or  withdrawn  from  sale  thereby,  but  had  remained  with  the  body  of  public  lands 
subiect  to  private  entry  and  sale  :  Provided,  however,  That  any  and  all  parts  of  said 
lands  acquired  by  any  railroad  company  under  said  act  of  Congress  shall  at  all  times 
be  subject  to  the  right  of  fiowage  which  at  any  time  may  become  necessary  in  the 
construction  or  maintenance  of  dams,  reservoirs,  or  other  works  which  may  be  con- 
structed or  erected  by  or  under  the  authority  of  the  United  States  for  the  improve- 
ment of  the  navigation  of  the  Mississippi  River  or  its  tributaries :  Provided  further, 
That  the  railroad  companies  availing  themselves  of  this  act  shall,  in  addition  to  filing 
the  maps  now  required  by  law  to  be  filed,  also  file  maps  of  definite  location  of  their 
proposed  lines  of  railroad,  over  said  water  reserve  lands,  in  the  office  of  the  Secretary 
of  war,  and  until  the  approval  of  said  maps  by  the  Secretary  of  War  no  right  to  oc- 
cupy said  lands  shall  vest  in  such  companies ;  and  no  location  shall  be  permitted 
which  takes  for  right  of  way  or  stations  lands  needed  for  the  use  of  the  present  res- 
ervoir system,  or  in  the  construction  of  dams  or  other  works,  or  any  proposed  or  prob- 
able extension  of  the  same,  or  which  will  obstruct  or  increase  the  cost  of  the  present 
or  prospective  reservoir  system ;  or  shall  any  railroad  company  be  permitted  to  take 
material  for  construction  from  any  of  said  reservoir  lands  outside  the  right  of  way 
granted  herein. 

Approved,  September  10, 1888. 
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cnmpuijr  on  eftld  river,  nor  ahull 
of  nny  titbt-r  hrUleo  over  luiiil  r 
proviili...iri-r:  rr<.'ul.d/i\ml  \t  i\ 


It  U  bereliy  Mprtflilj-  naervod. 


el|l&tcai  hnnitrsil  and  nlgbtji 

B*  It  ttMclfd  by  Om  Senatt  and  Iloun  of  Hijiretmtalii 

hi  Co»}T*»f  aftnnliltd,  'riinl  Ilie  fnUowing  aatus  be,  .■■ 

tod,  out  of  any  inouo;  In  Ihn  'I'rciiuutj  not  ntbf-nri»'  i< 

Ibo  Arm;  for  tlie  yvur  coiling  Jaui!  lliirtlctb,  DigUtoeii 


ENGINEER  DBPARnnXZ. 

Eogineer  depot  nl  WillH'a  IN>int,  New  Tork:  Inotdontal  r^-r' 
fuel,  cbemlcals,  slBtJoneiT,  ostM^nty  fiay  tor  Boldiera  cmpln . . 
work,  pngiDe-drivlog.  drangbting,  printint;,  pbotogrspbing;,  on'i 
n«Br  documcDto,  rcpain  of  pablin  bnildinga,  and  anfdrt^^xM'ii   •-. 
dollars;  for  purcbMn  of  nuiterlftla  for  tbo  inalructlon  .-'     - 
Folxit  in  their  special  duties  of  anpnora,  mitinn,  Air  1  ' ' 
jtontooeers,  torpedo  drill  and  aigDaliuK,  one  tboasMm 
cbaaesod  repainof  iunlrnnuiiita  to  boiaaited  taolBccr. 
u»e  oDjiDblio  works  nndiiurroya,  two  tbonsand  dollitro;  ' 

(M  the  laboratoTf  for  enlisted  men,  wbioh  woe  dsatrn.vnd  hy  iim  h    . 

teen  hundred  and  eigbty-siE,  six  thotiaaud  five  hnndTHl  dollars ;  library  of  the  E 
neer  School  of  Application:  pDrohasenQd  blndinffof  nrofoMionalwotkaof  tcm«1iI 
treating  of  military  and  civil  engineering,  five  bnndrpd  doUan;  in  all,  fitleen  tl 
sand  live  buudred  doUara. 

For  repairs  to  sea-wall  and  wharf  at  WlUetta'  Point,  Now  Tork,  two  tl 
hundred  dollan.  •- 

Approved  September  0%  ISH?. 


Be  tl  eifetat  ty  |A«  Senate  and  Hnus  qf  K'-p- 

iu  ConffTos  tuMMbled,  That  the  appropriuli"- 
able  until  expended  and  shall  be  expanded  i- 
Qonalat  of  the  commandin);  General  of  thi*  ^ ' 
Ordnnnce,  and  an  officer  of  ArtillBry,  to  I" 
called  and  known  as  the  Board  of  Ordoaii' ' 
be  under  tbo  direction  of  the  SooretAry  of 
control  in  all  respect«,  and  shall  bare  pon  < 
inspection  of  Kuna  and  materials  at  all  Blai{> 
to  protect  fatly  the  intereets  of  the  UDii.i'(i 
regulations  concomiug  mattora  within  said  ii^'i 
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to  carry  out  to  the  best  advantage  all  daties  committed  to  its  charge :  Providedy  That 
subject  to  the  foregoing  provisions  the  expenditure  shall  be  made  by  the  several 
bareans  of  the  War  Department  having  jurisdiction  of  the  same  under  existing  law. 

Sbc.  H.  That  the  sums  of  money  herein  provided  for  be,  and  the  same  are  hereby, 
appropriated,  out  of  any  moneys  in  the  Treasury  not  otherwise  appropriated, 
namely : 

For  the  protection,  preservation,  and  repair  of  fortifioatious  and  other  works  of  de- 
fense, one  hundred  thousand  dollars.  For  the  construction  of  sea-walls,  and  for  earth 
embankments,  one  hundred  and  seventeen  thousand  dollars. 

^  For  torpedoes  for  harbor  defense ;  the  purchase  of  submarine  mines  and  necessary 
appliances  to  operate  them;  for  needful  casemates,  cable-galleries,  aud  appliaucos  to 
render  it  possible  to  operate  submarine  mines ;  for  continuing  torpedo  experiments; 
for  practical  instruction  of  engineer  troops  in  dotail  of  the  service,  and  for  the  pur- 
chase of  movable  submarine  torpedoes  controlled  at  will  by  power  transmitted  from 
shore  stations,  two  hundred  theusand  dollars. 

Ssc.  3.  For  the  completion  of  the  guns  now  under  fabrication  by  the  Ordnance 
Department  and  for  testing  the  same,  and  for  the  manufacture  or  purchase  and  test 
of  cannon  and  carriages,  including  carriages  manoeuvred  by  power,  one  of  which 
shall  be  a  disappearing  carriage,  and  also  including  those  for  the  field  and  siege  ser- 
vices; for  the  alteration  of  carriages  on  hand  to  adapt  them  to  improved  service  guns; 
for  projectiles,  powders,  fuzes,  and  implements,  their  trial  and  proof;  for  experiments 
in  the  means  oi  protecting  torpedo  lines;  for  compensation  of  draughtsmen  while 
employed  in  the  Army  Orcmance  Bureau  on  ordnance  construction,  and  for  the  neces- 
sary expenses  of  ordnance  officers  while  temporarily  employed  at  the  proving-ground 
aua4ib8ent  from  their  proper  stations,  at  the  rate  of  two  dollars  and  fifty  cents  per 
diem  while  so  employed,  five  hundred  thousand  dollars,  and  not  more  than  ten  thou- 
■and  dollars  of  said  sum  shall  be  expended  for  providing  increased  facilities  for  the 
manufacture  of  projectiles ;  for  examining,  testing,  luid  experimenting  with  pneu- 
matic or  other  dynamite  guns,  gun-carriages,  aerial  torpedoes,  dynamite  shells  and 
ammunition,  and  batteries  for  coast  defense,  whether  sunken,  counterpoise,  or  other- 
wise, brought  to  the  notice  of  said  board,  one  hundred  thousand  dollars,  or  so  much 
thereof  as  may  be  deemed  proper:  Providedf  That  all  material  purchased  under  this 
section,  excepting  samples,  shall  be  of  American  manufacture. 

Skc.  4.  For  the  erection,  purchase,  or  manufacture  of  the  necessary  buildings  and 
other  structures,  machinery,  tools,  and  fixtures  for  an  army  gun-factory  for  finishing 
and  assemblying  heavy  ordnance,  to  bo  erected  at  tne  Watervliet  Arsenal,  West  Troy, 
New  York,  seven  hundred  thousand  dollars  :  Provided,  That  not  exceedin|;  twenty 
thousand  oollars  of  this  sum  may  be  used  for  the  erection  and  completion  ol  two  sets 
of  officers'  quarters. 

For  the  purchase  of  rough-finished,  oil-tempered,  and  annealed  steel  for  high  power 
coast-defense  guns  of  oi^ut,  ten,  and  twelve  inch  caliber,  in  quality  and  dimensions 
conforming  to  specifications,  subject  to  inspection  at  each  stage  of  themanufacture, 
and  incluoingall  the  parts  of  each  caliber,  one  million  five  hundred  thousand  doMars: 
Provided,  That  no  money  shall  be  expended  except  for  steel  accepted  and  delivered, 
and.no  contract  shall  be  made  hereunder  for  gun  steel  at  a  greater  average  price  per 
pound  for  each  caliber  than  the  lowest  average  price  paid  under  contracts  hitherto 
made  by  the  Government  for  American  forgings  of  like  caliber. 

The  material  for  the  guns  provided  for  herein  shall  be  purchased  in  accordance  with 
section  thirty-seven  hundred  and  nine,  Revised  Statutes,  for  which  purpose  the  Secre- 
tary of  War  IS  authorized  to  make  contracts  with  responsible  steel  manufacturers,  who 
shall  be  resident  citizens  of  the  United  States,  after  proper  advertisement,  continuing 
not  less  than  thirty  days  in  the  newspapers  most  likely  to  reach  the  said  manufacturers: 
Provided,  That  each  bidder  with  whom  such  contracts  shall  be  made,  shall  have,  or 
agree  to  erect,  in  the  United  States  a  suitable  plant,  including  the  best  modern  appli- 
ances, capable  of  making  all  the  steel  required,  and  of  finishing  it  in  accordance  with 
the  contracts,  and  shall  further  agree  to  deliver  yearly  a  specified  quantity  of  each 
caliber,  the  time  of  the  delivery  of  the  steel  for  the  smaller  calibers  of  heavy  guns  to 
commence  at  the  expiration  of  not  more  than  eighteen  months,  and  that  for  the  largest 
calibers,  specified  in  the  advertisement,  at  the  expiration  of  not  more  than  three 
years  from  the  date  of  the  acceptance  of  the  contracts :  and  that  all  the  tools,  ma- 
chines, and  material  for  said  guns  shall  be  manufactured  in  the  United  States. 

Sbc.  5.  For  the  purchase  of  the  material  for,  and  the  manufacture  of,  twelve  inch 
breech-loading  riued  mortars  of  cast-iron,  hooped  with  nteel,  of  about  thirty-two 
thousand  pounds  weight,  similar  to,  and  equal  in  range,  power,  and  accuracy  of  fire 
to  the  twelve  inch  breech-loading  mortar,  cast-iron,  steel-hooped,  now  at  the  Ordnance 
proving-ground,  Sandy  Hook,  New  Jersey,  said  mortars  to  be  subject  to  inspection  in 
all  stages  of  manufacture,  two  hundred  aud  fifty  thousand  dollars. 

Skc.  6.  Whenever  any  party  shall  present  for  test  a  completed  cast-iron  breech- 
loading  mortar  of  twelve  inches  caliber,  of  about  thirty-two  thousand  pounds  weight, 
with  a  proper  supply  of  ammunition  therefor,  not  exceeding  two  hundred  rounds,  such 


r 
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It  lie  sUuwu  I 


Iki  HllUJoilt  III  IIUJltMltioil    .< 

WiieiinvarBn;  party  -i 
sUmI  sua  ot  tun  or  t»-i.i 


11  JM-i 


I,  for  »  ftirthor  snpplj  i  ■  i 
til  tbu  usual  lerrlco  test  l>eroru  uuoeptance,  the  eipcnn 
vbued  Uerennder  tolMaubjouttoLiiBpcctloii  nt  each  a1.i^< 

iiaiucly :  Fornot  l«w  Uiitu  lift;  ton-i&cli  steel  guns ;  suiliui  u^;.  ,--ir,Mn,-.,  „^,x  i^rn 
luth  BteelguDS. 

Tlie  Board  is  aothorleed  to  make  &1I  neednil  and  proper  pnrchaara,  fnvMlinlim 
i^ipuriDieiiU,  and  tt»t»,  U>  aacvrtain  with  ft  Tiew  to  Iheii  uiUigation  by  llie  tiottr 


I'l. 


IVI>    ylt] 


i.^r^o 


iDvestigalioiis,  Hxporiiiieiite,  anil  teHtadha)!  r. 
wbichanm  is  heraby  appropriaU'd  :  /Votn'il"/. 
ir found  aatJHfoctory.  shall  puruliUHi!  two  lii>  i. 
tcMths  inch  boro  of  aiamiQDui  brotizn. 

That nnilortlioiiTovisioDsnf  this swtioii  IIikwbIiuK  r 
contnicrHeaterodiDtoiDrolriaEtheQovcriiuimit  iuaii  ^t  - 
Inn  six  million  livs  hnndred  tfioaanud  dnlhirn,  nur  an  i 
GovernmBut  in  any  one  llsnil  year  in  i'vi:iuu.i.f  iwo  ini!].. 
raaterialn  parcbased  unrln  inii::.. '.  -  ..i"  :1mi  Mi^ctioi]  h1i»II  u-  hi  Atn- 
and  fiirnisned  by  citizi'jiv  i'  .1  -   .iti-i, 

For  paymoDt  of  tbo  1 <    .<i  ibu  Iiuard  iiiclnditi|;  11 

aDCO  tuaaoh  meuiber  llir  1  ,     ,. '  il  "'i  duty  away  fruui  hi 

lioD,  of  two  aud  oiie-balr-l  'i.i'        <:.i,' ,  1  .'MliutiMUid  dnllun,  or  ik 
may  bi)  uectwsury. 

Appr.jvpd.  SiipteiulHir  IW,  1*'*8. 


rurlttcttsn 


jllth,  DlRhbwn  bundrul  ■Ddi-lghty-fat 

IJc  it  enacted  bg  the  Senalr  and  lliiumi  oj 
in  Con^nn  aMmUad,  That  aoDtion  sovu 
ooost ruction,  repair,  and  pmsorvatLon  ol 
aiid  fcir  other  pnrpoacw,"  approvod  July 
and  tlmaauiA  ia  hnreby,  amniulnd,  so  ti>:i 

"Sko.  7.  Thatitaballbetbed'itv  't' 
■nil  roKiilatioiisia  raapect  to  tbn  n^i- 
Canal,  the  Saint  Mary's  Falls  Cau^il,  ' 
Clair  Flats  Ship  Caoal  as  ia  his  Jrni 
ralM  and  regulations  shall  Im  ]i;>nh 
oftliopublio;  any  parouti  kiinivin^ii 
sliall  be  llabl«  to  a  fiue  imi.  i'\< .  1 
cvedluitBis  luootlia,  to  bit  1  urmr.  .1 
nboae  UMTitorlal  juriwlii'iimi  mii-!>  . 

Sru.3.  TbaClIiiHactHliiili  l.<U'^  < 

Approvwl,  Keplemliur  ^i,  1888, 


"An  art  initklDeii[i|>ra|iti]Uliin*  fiitUiB 


ieii[i|>ra|iti]Uliiii 


L  ibr  UiiitKl  Slates  wilbln 
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AK  ACT  for  the  inyestigation  of  the  mining  dehria  qnestio^  in  tU«  State  of  California. 

Be  it  enacted  by  the  Senate  and  H&uee  of  Repreeentativee  of  the  Untt^  States  of  America 
in  Congreee  aseembled,  That  the  Secretary  of  War  is  hereby  anthoidlzed  and  directed 
to  detail  three  officers  from  the  Engineer  Corps  of  the  United  States  Army  as  a  com- 
mission for  the  purpose  of  making  a  thorough  examination  and  investigation  of  the 
mining  debris  onestion  in  the  State  of  California,  for  the  purpose  of  ascertaining 
"wliether  some  plan  can  be  devised  wheo^by  the  present  conflict  between  the  mining 
and  farming  sections  may  be  adjusted  and  the  mining  industry  rehabilitated ;  and  for 
a  complete  examination  of  the  injured  navigable  river  channels,  their  tributaries  and 
lands  a<yacent  thereto,  with  a  view  to  the  improvement  and  rectification  of  said 
rivers.  And  that  the  sum  of  ten  thousand  dollars,  or  so  much  thereof  as  may  be 
necessarjy,  is  herebv  appropriated,  out  of  any  money  in  the  Treasury  not  otherwise 
appropriated,  for  the  purpose  of  carrying  into  effect  the  provisions  of  this  act.  said 
sum  to  be  expended  at  the  discretion  of  the  Secretary  of  War ;  the  said  commission 
to  report  as  early  as  practicable  to  the  Secretary  of  War  the  result  of  their  investiga- 
tion, and  the  Secretary  of  War  shall  make  report  thereof  to  Congress. 

Approved,  October  1,  1888. 


AN  ACT  to  grant  the  right  of  way  throngh  the  military  reservation  at  Fort  Morgan  to  the  Birming> 
ham,  Mobile  and  Navy  uove  Harbor  Railway  Company,  and  for  other  purposes. 

Be  it  enacted  by  the  Senate  and  House  of  Repreeentativee  of  the  United  States  of  America 
in  Congress  assembled,  That  there  is  hereby  granted  to  the  Birmingham,  Mobile  and 
Navy  Cove  Harbor  Railway  Company  the  right  of  way  through  the  military  reserva- 
tion at  Fort  Morgan,  Alabama,  for  road-bed,  tracks,  side  tracks,  and  terminal  facili- 
ties not  exc)deding  fifty  feet  in  width  along  the  northern  high- water  line  of  said  res- 
ervation and  extending  from  the  eastern  boundary  of  said  reservation  westward 
along  the  shore  to  a  point  one  hundred  feet  east  of  the  east  side  of  the  present  Gov- « 
emment  dock  ac  or  near  which  point  the  said  company  may  erect  a  wharf  after  the 
Secretary  of  War  shall  have  approved  of  the  location  and  dimensions  thereof,  with 
snch  sheds  and  buildings  as  can  be  accommodated  thereon,  and  the  said  company 
shall  also  have  the  right  to  fill  into  the  water  along  the  right  of  way  so  granted,  and 
thus  acquire  additional  space  and  to  enjoy  other  riparian  rights :  Provided,  howeverf 
That  not  buildings  or  other  incumbrances  shall  be  erected  on  said  right  ot  way  ex- 
cept upon  said  wharf;  but  the  Secretary  of  War  may  give  permission  tor  the  erection 
along  said  right  of  way  of  a  dock  or  docks  upon  limitations  to  be  prescribed  by  him : 
And  provided  further^  That  Congress  may  at  any  time  cancel  this  concession,  and  the 
President  may,  when  in  his  judgment  necessity  demands,  destroy  any  structures 
hereby  authorized. 

Approved,  October  1, 1888. 


AN  ACT  making  appropriation  for  sundry  civil  expennes  of  the  Government  for  the  fiscal  year  end- 
ing Jane  thirtieth,  eighteen  hundred  and  eighty-nine,  and  for  other  parpoees. 

Be  it  enacted  by  the  Senate  and  House  of  Representatatives  of  the  United  States  of  America 
in  Congress  assembled^  That  the  following  snuiH  be,  aud  the  same  are  hereby,  appro- 
priated for  the  objects  hereinafter  expressed  for  the  fiscal  year  ending  June  thirtieth, 
eighteen  hundred  and  eighty-nine,  namely : 


BUILDING  FOR  THE  LIBRABT  OF  COXGRB8S. 

For  the  building  for  the  Library  of  Congress,  as  herein  provided  for,  and  for  each 
and  every  purpose  connected  therewith,  includiug  the  cost  of  all  professional  and 
other  personal  services  that  the  Chief  of  Engineers  of  the  Army  may  deem  necessary 
for  the  work  and  shall  specially  order  five  hundred  thousand  dollars. 

This  appropriation  and  all  appropriations  hereafter  made,  and  all  sums  available 
from  appropriations  heretofore  made  for  this  purpose  shall  be  expended  under  the 
direction  and  supervision  of  the  Chief  of  Engineers  of  the  Army,  who  shall  have  the 
control  and  management  of  all  of  said  work  and  the  employment  of  all  persons  con- 
nected therewith.  And  all  contracts  for  the  construction  of  said  building,  or  any  part 
thereof^  shall  be  made  by  the  Chief  of  Engineers  of  the  Army,  and  so  much  of  the 
act  entitled  ^'An  act  authorizing  the  construction  of  a  building  for  the  accommoda- 
tion of  the  Congressional  Library '^  approved  April  fifteenth,  eighteen  hundred  and 


i 
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•!i(jlity-»i»ivir«iiiiri»"i' 
plau  Balimitt«d  to  tli'  ' 
LiUrar;  of  ConitreiMi.  i'\ 


•  iriliii  liili^rior,  toha  paid  oat  of  the  aniiis  herptofDrc  hl 

TLitt  l>.-l\iiv  any  f u»W  coatrncU  »i«  let  fur  tbo  con :. ! 

IiUtis  for  tlio  entire  constraalion  thuroof  iiliall  bopn-i,.'.  _ 

«f  Ihn  Cltiuf  of  Engineers  of  the  Amiy,  wbioli  pl«D>  ahnll  lit-  niibji't't.  )<>  tb«  tut, 

and  Bpprovalof  tbe6«0T«tttr;i>rWBr  Mid  UioSoemtary  of  the  latorlor:  Andm 

/Hrthtr,  lliat  tUo  tatul  coat  of  said  bnildlng  ahall  not  exoend  Coat  mllllau  dnllai 

clDsivoof  appropriatiouberctoforeiiiado. 


UNDER  -IHE  WAR  DEPAKTMENT. 


UOII.&INQS  A.-4D  OROfKDS  IN  AND  ARUrKO  VAsntMOTON. 


for  tbe  iiiipmv«meiit  aud  c: 

for  improvement  uiid  uiaia 
sin  tliouMuid  dollars. 

For  ordinary  care  of  erceuliDus' 

KoT  ordinary  care  of  Lafayef  '•  i 

For  oidiuary  careof  Frankliii  - 

For  COD  tinning  improvemeuL  i 
CBual,  northwest  of  aame,  len  l|ji> 
be  expended  upon  other  tban  property  bi- 

For  construction  and  repair  of  pott^nil- 
iron  fences  aronnd  reservations,  oue  thou^.l 
tnd  hauling  the  same,  tivo  i 


p-Iiwtln,  ami  m 


For  purchase  and  lepairof  eeati,  one  thousand  (lollant. 

For  pnrcba»e  and  repair  of  tools,  two  tbonsand  dollars. 

For  trees,  tree  and  plant  staketi,  lime,  wbitewMblii^,  and  skxik  fur  unrMry,  Ifan 
tbonsand  dollars. 

Foe  removing  snow  and  ice,  one  tbonsand  two  linudrtol  dollars. 

For  floner-pots,  twine,  baskets,  wire,  BpILnts,  mow,  and  lycopudiiim,  t» 
iollars. 

For  care,  conetrnctioii,  and  repuirof  fixintainsln  tliopiiNic  gTO«iidB,oi 
five  hundred  dollars. 

For  abating  nui sauces,  AvehnndrMl  dollars. 

For  imprnvemcDt,  oare,  and  nii^ntunanuB  of  various  roservatlous,  twdntb 

For  Improvennnt,  inainl«Dauce  and  oare  of  Smithsonian  Orunnds,  tndadlnt  n 
stmction  of  asphalt  roads  and  uattis,  ten  thousand  ciollam. 

For  improvement  and  caroorJniliciar^  Sqnore,  including  grumidii  amitnd  tbePi^l 
sion  Building,  and  asphalt  walks  ItuidiiiK  to  City  Hall,  Qvn  tboaanod  ilollan. 

That  und>!r  appropriations  herein  cuntuined  no  cuntroi^t  shall  I'd  mods  for  m 
or  repairing  conursW  or  asphalt  pavenientB  in  Wo^iiiglou  City  at  a  Ulfhei 
than  two  dollars  per  square  yard  fi>rn  quality  equal  to  the  bnst  laid  in  the  Dislrlcl 
Columbia  prior  to  July  Unt,  oightoeo  hundred  und  eighty -six,  and  with  a  hr — '" 
loss  than  six  inches  in  thinkoms. 

For  repairs  and  fuel  of  the  Bxeoiitlve  Mansion  as  ("oIIowb  : 

For  care,  repair,  repniutlug,  and -rafumiBhiug  the  Executive  Mansion,  •liteoa  1^4 
,,,..,1  J..II —  ._!..  Impended  by  contract  or  othnrwiso,  an  thoPmsidfnt  may  d« 


lars. 


tnd  stable,  throe 


For  car^  and  uvccamiT^  Tn^nlT  of  ^roenhouKe^,  funr  tbouMuid  dollars. 
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For  renewing  entire  snpenimctnre  of  one  greenhoaae  connected  with  the  Execa- 
tive  Mansion  and  grounds,  one  tbonsaud  five  handred  dollars. 

LiGKTiNG  TBB  ExECUTiVK  MANSION  AND  PUBUC  GROUNDS :  For  oas,  pay  of  lamp- 
lighters, gas-fitters,  and  laborers;  purchase,  erection,  and  repair  of  Tamps  and  lamp- 
posts; purchase  of  matches,  and  for  repairs  of  all  kinds ;  fuel  and  lights  for  office,  office- 
stables,  watchmen's  lodges,  and  for  the  greenhouses  at  the  nursery,  fourteen  thou- 
sand dollars:  Provided,  That  for  each  six-root  burner  not  connected  with  a  meter  in 
the  lamps  on  the  public  grounds  no  more  than  twenty  dollars  shall  be  paid  per  lamp 
for  gas,  including  lighting,  cleaning,  and  keeping  in  repair  the  lamps,  under  any  ex- 
pKduaitnre  provided  ror  in  this  act ;  and  said  lamps  shall  bum  not  less  than  two  thousand 
six  hundred  hours  per  annum ;  and  authority  is  hereby  given  to  suU9titute  other  illu- 
minating material  for  the  same  or  less  price,  and  to  use  so  much  of  the  sum  hereby 
appropriated  as  may  be  necessary  for  that  purpose. 

Repair  of  watbr-pipeq  and  firb-plugs  :  For  repairing  and  eztendingr  water- 
pipes,  purchase  of  apparatus  to  clean  them,  purchase  of  nose,  and  cleaning  the 
springs  and  repairing  and  renewing^  the  pipes  oftho  same  that  supply  the  Capitol, 
the  Executive  Mansion,  and  the  building  for  the  State,  War,  and  Navy  Departments, 
two  thousand  five  hundred  dollars. 

For  furnishing  a  full  supply  of  water  for  all  purposes  to  the  Executive  Biansion  by 
connecting  the  Mansion  by  a  twelve  inch  main  with  the  thirty -six  inch  water-main 
on  L  street,  five  thousand  three  hundred  dollars. 

Telegraph  to  connect  thb  Capitol  with  the  Departments  and  Government 
Printing  Office  :  For  care  and  repair  of  existing  lines,  one  thousand  two  hundred 
and  fifty  dollars. 

Washington  Monument  :  For  completion  of  the  Washington  Monument,  namely : 
For  «arth-filling  and  grading  around  the  monument,  in  accordance  with  existing  law ; 
insertion  of  memoriaVtablets  presented  for  that  purpose  in  the  interior  walls  of  the 
monument ;  office  expenses,  and  every  purpose  connected  with  the  completion  of  the 
monument,  twenty-seven  thousand  five  hundred  dollars,  to  be  expended  under  the 
direction  of  the  Secretary  of  War. 

For  the  care  and  maintenance  of  the  Washington  Monument  and  the  operation  of 
the  elevator  and  machinery  connected  therewith,  namely :  For  one  custodian,  at  one 
hundred  dollars  per  month ;  one  steam  engineer,  at  eightv  dollars  per  month ;  one 
assistant  steam  engineer,  at  sixty  dollars  per  month ;  one  fireman,  at  fifty  dollars  per 
month;  one  assistant  fireman,  at  forty-five  dollars  per  month ;  one  conductor  of  car, 
at  seventy-five  dollars  per  month ;  one  attendant  on  floor,  at  forty-fif'e  dollars  per 
month;  one  attendant  on  top,  at  forty-five  dollars  per  month;  three  night  and 
day  watchmen,  at  sixty  dollars  each  per  month ;  coal,  one  thousand  seven  hundred 
and  fifty  dollars ;  oil,  waste,  packing,  and  repairs  to  engine  and  boiler,  five  hundred 
dollars ;  contingencies,  ninetv  dollars ;  in  all,  ten  thousand  five  hundred  dollars,  to 
be  expended  under  the  direction  of  th013ecretary  of  War,  who  is  hereby  and  hereafter 
charged  with  the  custody,  care,  and  protection  of  the  monument. 

And  the  Joint  commission  created  by  the  act  of  August  second,  eighteen  hundred 
and  seventy-six,  for  the  completion  of  the  Washington  Monument,  having  completed 
the  work  intrusted  to  it,  is,  at  its  own  request,  £ssolved,  and  the  unexpended  bal- 
ances of  appropriations  for  this  work,  as  well  as  the  amount  herein  appropriated, 
riiall  be  expended  under  the  direction  of  the  Secretary  of  War ;  and  the  Washington 
National  Monument  Society  is  hereby  continued  with  the  same  powers  as  provid^  in 
the  act  of  August  second,  eighteen  hundred  and  seventy-six,  creating  the  Joint  com- 
mission aforesaid ;  and  tne  Secretary  of  War  is  hereby  directed  to  set  apart  a  room 
for  the  deposit  of  the  archives  of  the  Washington  National  Monument  Society  as  also 
for  the  records  of  the  Joint  commission  dissolved)  and  for  the  continuous  use  of  said 
society  in  the  building  now  being  erected  bj^  the  said  society  with  funds  collected  by 
it  for  its  use  and  for  the  public  comfort. 

Mississippi  River  Commission  :  For  salaries  and  traveling  expenses  of  the  Mis- 
sissippi River  Commission,  and  for  salaries  and  traveling  expenses  of  assistant  engi- 
neers under  them,  and  for  office  expelises  and  contingencies,  thirty-five  thousand 
dollars. 

•  •••••• 

Monuments  or  tablets  at  Gettysburg:  That  the  appropriation  of  fifteen  thou- 
sand dollars,  made  by  the  act  approved  March  third,  eighteen  hundred  and  eighty- 
seven,  for  the  erection  of  monuments  or  memorial  tablets  for  the  proper  marking  of 
the  position  of  each  of  the  commands  of  the  regular  Army  engaged  at  Gettvsburg, 
be,  and  the  same  is  hereby,  made  available  for  the  purchase  of  land  upon  which  to 
erect  the  monuments  and  tablets. 

For  the  completion  of  the  monument  at  Washington's  Headquarters  at  Newbur^h, 
New  York,  ana  of  the  statues  thereon,  according  to  the  plans  adopted  by  the  Joint 
select  committee  of  the  Senate  and  House  of  Representatives,  under  Joint  resolution 
of  the  two  Housesy  and  for  gates  therein,  according  to  the  recommendation  of  the 
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Sncrotary  of  War,  ocnUiued  In  Eioenilvn  Dnnntnont  Nnmbmed  Tbnw  bMtdi 
tlilrt;-Hlx,  Fiftieth  CungrvM,  lint  Fiewlnn,  to  he  nxfoadBd  mulor  tfao  tUraetUm  of  I 
Secretary  of  Wnr,  thirty-two  Ihoowiid  dollun 

HJeCXLLAKKOrs  MUJKCTIl. 

BuRVET  nv  NOiiTHKRK  Asa  NUKTUTltBTEBN  lakks:  For  printing  mmI  L. 
DhartM  fur  tine  of  nnvlgatnra,  tuiil  eloutrotypiug  jiIatiH  for  (■boiVprtatiii^  two  I 
■uuil  d'llUn. 

Tka  Ken  HIT  ATI  ON  or  nnpuurs  and  uxw  to  roxEiax  coiTHnuca:  Pi>rUu>n 
]iiirtatl>>n  of  rnporU  and  mniM  to  tureigo  cuantrlua,  tbmtigh  thaSinltltMaiMi  IM 
tiUD,  oue  hnuilr«d  dnllnrK. 

Approved  October  fi,  1898. 


AN  ACT  to  MlborUo  tbc  on 

fifl  il  maeltd  bf  Ifie  SenaU  and  Btnae  of  Bfpntentativm  of  tht  Umihi  SUtlta  * 
in  Cengrf  oMtmbUd.  Thiit  Iha  Luuisville  aouth«ni  Builroad  CotDiiftnr.  acv 
urgftuJKed  aiidi>r  not  of  the  EODcml  UBseliibly  <jr  Hm  I'lirtiriiimnt'iilili  ••(  KenI 
aod  it  in  hereby,  ftuthuriEt^d  lo  conBtnict    r.  '    ii 

thereto,  over  the  Kentncky  Ei»er,  iu  tli.'  ^ 
bridges  over  thetribuI&rieMor  forks  of  uiil  ■ 

pan y  ma;  deem  Kaitable  fur  the  pit«8BKn'><'^i  -' 

ries  or  forkH,     Said  bridge  or  bridges  snail  bt ..  -  -    ;        ...;..  -.jj  | 

railway  trains,  and,  at  the  option  of  the  coinpnnj  Uy  wliich  it  "r  ihr'j  tiiaj 
may  be  used  fur  the  passage  of  wi^oua  and  vehioles  of  all  kindu,  fur  Um 
animals,  and  for  foot-paaiiengen. 

Skc.S.  Thai  any  bridf^  liufll  nndei  this  act,  and  subject  tuilBlitnitatiuM, 
a  la^fhl  stmctnre,  and  shall  be  recogniEed  and  known  as  a  post-mpte.  am) 
enjoy  the  rights  and  privlleees  of  other  uust-road«  iu  the  IJnitt^d  Slatni,  Mt 
priTileges  in  the  use  of  satd  bridge  sliall  be  granteil  loatl  telcfrapli  companli 
the  UnTted  Stales  shall  have  tlie  ri|;bt  of  way  ai^ioss  said  brii  '  '' 

for  postal  telegraph  pnrposes. 

Src.  3.  That  any  bridge  authorised  to  bo  '  < 
and  locat«d  under  and  subject  lo  anch  ri';:  ' 
said  river  as  the  Secretary  of  War  ehall  pi'  ~ 
company  or  corporation  shall  subniit  to  tli< 
and  approval,  a  design  and  drawiDguf  til':  I'     ^  . 
and  nntil  the  said  plan  and  location  of  tUu  btid^'u  lit 
War,  the  bridge  shall  not  be  conimenood  or  built;  un' 
the  plan  of  said  bridge  during  tbe  progreiuof  ooDatrir 
jeot  to  the  approval  of  the  S^retory  of  War.     And  ;i 
rotary  of  War,  or  the  entire  romovftl  of  aiud  briiige  oi 
quired  by  him,  shall  be  at  the  expense  of  the  coiupun 

Sro.  4.  That  all  railroad  compautea  desiring  the  xa^' 
have,  and  be  entitled  to,  eqnal  rights  and  privileges 
way  trains  over  the  same,  and  over  the  ttp]>™adi.- 
reBsonable  compensation  therefor;  audin  r:i  < 
bridges  and  the  railroad  company  or  oornp:!" 
npon  the  terms  with  refereuoe  to  Ibe  nwi  •<!' 
shall  lie  decided  by  the  Secretwy  of  War  iJ;t 
of  the  parties.     And  if  said  bridge  or  bridg' 
same  of  vehicles,  and  the  transit  of  aniniah 
therefor  shall  be 

8ii0.  5.  That  tl  . 

bridges  herein  authorize<l  be  not  commenced  within  two  year*  and  c< 
five  years  from  the  dale  thereof. 

Sec.  6.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hervbj  c 


./J- 
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Grand  Ide,  in  the  oonnty  of  Grand  Isle,  in  the  State  of  Vermont,  be,  and  they  are 
hereby,  authorized  to  constrnot,  maintain,  and  use  a  highway  bridse  at  a  suitable 
point  across  the  channel  which  lies  between  the  islands  of  North  Hero  and  South 
Hero  and  between  Uie  two  towns  aforesaid. 

Sko.  2.  That  the  structure  authorized  by  the  preceding  section  shall  be  built  and 
located  under  and  subject  to  such  regulations  for  the-  security  of  navigation  of  such 
waters  as  the  Secretary  of  War  shall  prescribe,  and  shall  be  provided  with  such  suita- 
ble and  convenient  draw  as  the  said  Secretary  shall  deem  needful  for  the  proper  pur- 
poses of  navigation,  of  width  not  less  than  that  of  the  draw  in  the  bridge  between 
the  towns  of  Albnrg  and  North  Hero,  Vermont :  and  the  maintenance  and  manage- 
ment of  said  structure  shall  be  subject  to  such  or  the  provisions  of  section  six  of  chap- 
ter fifty*two  of  the  acts  of  the  second  session  of  the  Forty -seventh  Coufp^ess  as  the 
Secretary  of  War  may,  from  time  to  time,  deem  needfol ;  and  the  authonty  to  erect 
and  continue  said  bridge  shall  be  subject  to  revocation  and  modification  by  law 
whenever  the  public  good  shall,  in  the  judgment  of  the  Secretary  of  War  so  require, 
without  any  expense  or  charge  to  the  united  States. 

Sxo.  3.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby 'expressly  re- 
served. 

Approved,  October  12.  1888. 


AK  ACT  to  ftathoriM  the  ooiMtniotion  of  a  bridge  mtom  the  MiMonri  lUver  at  some  aocesaible  point 
within  one  mile  north  and  one  mUe  eouth  and  east  of  the  month  of  the  "KtmwM  Rtver. 

Beit  mmeted  hy  ths  89Mte  and  Hou99  of  JUfpreBentaiheB  of  ike  UniM8tate9  of  America 
in  Congrest  OMemhledf  That  the  Missouri  River  and  Land  Improvement  and  Construc- 
tion Company,  a  corporation  organized  under  the  laws  of  the  State  of  Kansas,  or  its 
assigns,  is  hereby  authorized  to  construct  and  maintain  a  bridge  across  the  Missouri 
^ver  at  such  point  as  may  be  hereafter  selected  by  said  corporation,  or  its  assigns,  in 
Jackson  County,  MissourL  within  one  mile  north  and  one  mile  south  and  east  of  the 
mouth  of  Kansas  River,  Kansas ;  and  also  to  construct  acceesarv  worJu  to  secure  the 
best  practicable  channel- way  for  navigation  and  confine  the  flow  of  the  water  to  a 
permanent  channel  at  such  point ;  and  also  to  lay  on  and  over  said  bridge  a  railway 
track  or  tracks  for  the  more  perfect  connection  of  any  railroads  that  are  or  shall  be 
constnicted  to  said  Missouri  River  at  or  opposite  said  point ;  and  said  corporation 
may  construct  and  maintain  ways  for  wagons,  carriages,  horses,  or  other  animals, 
and  for  foot  passen^rs,  charging  andreceiving  such  reasonable  toll  therefor  as  may 
be  approved  from  time  to  time  by  the  secretary  of  War. 

Sec.  2.  That  said  bridge  shall  be  constructed  and  built  without  interference  with 
the  security  and  convenience  of  navigation  of  said  Missouri  River  beyond  what  is 
necessary  to  carry  into  effect  the  rights  and  privile^s  hereby  granted ;  and  in  order 
to  secure  that  object  the  said  company  or  corporation  shall  submit  to  the  Secretary 
of  War,  for  his  examination  and  approval,  a  design  and  drawings  of  the  bridge,  and 
a  map  of  the  location,  giving  for  the  space  of  one  mile  above  and  one  mile  below  the 
proposed  location,  the  topography  of  the  banks  of  the  Missouri  River,  the  shore  lines 
at  high  and  low  water,  the  direction  and  strength  of  the  current  at  all  stages,  and 
the  soundings  accurately  showing  the  bed  of  the  stream,  the  location  of  any  other 
bridge  or  bridges,  and  snail  furnish  such  other  information  as  may  be  required  for  a 
fhll  and  satisfactory  understanding  of  the  subject :  and  until  the  said  plan  and  loca- 
tion of  the  bridge  are  approved  by  the  Secretary  of  War  the  bridge  shall  not  be  built : 
Provided,  If  said  bridge  be  built  above  the  mouth  of  the  Kansas  River,  it  shall  be 
built  as  a  high  bridge  with  unbroken  and  continuous  spans,  having  at  least  one  chan- 
nel span  of  not  less  than  four  hundred  feet  clear  channel- way,  all  other  spans  over 
the  water-way  to  have  a  clear  channel- way  of  not  less  than  three  hundred  feet ;  and 
all  said  spans  shall  have  a  clear  head  room  of  not  less  than  fifty  feet  above  high- water 
mark :  and  if  it  shall  be  built  beluw  the  mouth  of  tJie  Kansas  River,  it  shall  be  built 
as  a  high  bridge  with  unbroken  and  continuous  spans,  all  spans  over  the  water  way 
to  have  a  clear  channel  way  of  not  less  than  four  hundred  feet  and  a  clear  head  room 
of  not  less  than  fifty-five  feet  above  high  water  mark;  and  the  piers  of  said  bridge 
shall  be  parallel  with  the  current  of  said  river,  at  the  stage  of  water  which  is  most 
important  to  navigation,  and  the  bridge  itself  shall  be  bnUt  as  nearly  as  may  be  at 
rignt  angles  thereto ;  and  said  company  or  corporation  shall  maintain,  at  its  own  ex- 

Smse,  from  sunset  to  sunrise,  such  lights  or  other  si  finals  on  said  bridge  as  the  Light 
ouse  Board  shall  prescribe :  Provided  aUo,  That  all  railway  comi>anies  desiring  to 
use  said  bridge  shall  have  and  b^  entitle<l  to  equal  rights  and  privileges  in  the  pas- 
sage of  the  same,  and  in  the  use  of  the  machinery  and  fixtures  thereof  and  of  all  the 
approaches  thereto,  under  and  upon  such  terms  and  conditions  as  shall  be  prescribed 
by  the  Secretary  of  War,  upon  hearing  the  allegations  and  proofs  of  the  parties,  in 
case  they  shall  not  agree. 
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8itc.  X  Tlittt  the  Bwii«tary  of  War  tB  liovby  nolliotUcd  ttiiil  iflreettd,  upon  . .     . 
lilt;  Hnfli  |Oan  bdiI  iua|>  und  oIIiot  iiifiirniatloii,  and  apou  lieiiiK  lutiaflcd  ttutl  atmdft 

til  tljo  pre-ctiuid  c..T"lit,,irm..C  tli;.  jut.  lu  m.t.lli  llu-  ,-OTii!i,inv  [l.ul    in-   aiiiTOVL- 11a 

nrrfltion  of  said  bri<!  ^a<i 

Nlioidd  any  ehaiigH  )>'  '-|'!t 


i!'  :      ..  ■      I  o  onsrdliT 

>Mittafotibt 

t^Kc.  4.  liiut.  iLo  Biiiil  briil(;o  niid  nccomof?  work*,  wlioD  bniU  a.ad  ooaBlmcted 
uiitk'i  this  avl  »i]d  iKi'urdmg  1o  Ibo  MrniB  and  limilBtians  thervof,  etwU  bnUrfnl 
»iriii:tiiri'x;  itud  tiaiil  lirliliju  aliall  lio  rDC02litr«d  and  known  lu  a  piMURialAupoc 
wbirli  ut-o  iin  hittliiT  cliargo  shall  bo  miidoTor  the  traiianiLiWi'iEi  otit  (!]•-  ea^jL-  of  li 
mniU,  thti  troopa,  uid  thi>ninnil.Lo[iaof  war  of  the  1 
mild  pftid  for  tho  trousportMion  (fver  the  ntilrood  <ii  - 
brid)^ :  and  wiid  bndeo  sball  onJoy  tho  rights  *-  ' 


tlioUnilcd Staffs;  ondCangroaa 


the  rlgbi  ^> 


■1* 


linua  ooriMa  Miid  bridge  ua  tiioGoTcniniDnt  muj- conatruct  or  cuntrol,  lu  .     , 
ilegea  in  tho  iise  of  auid  bridge  ahiUl  bu  gruutcd  to  all  telegraph  nnd  telcpb 

6kc.  6.  Tbnt  CoDgresH  Hhiill  hnvo power  at  any  time  to  alter,  amvod.  or  tvp«l| 
oat  HO  ON  to  pruTcnt  or  roinoTO  all  obatmotiunH  to  th»  carigation  of  uid  rlmr  by) 
ounatrucllon  of  HBid  bridge  nnd  its  nccMaarvworki;  oed  tbu  c^cpenw  nf  ollrnngri 
bridg«  or  remuring  inch  obstnii^tiDUS  iihall  be  at  thn  uxpenan  of  the  ownen  oT 
tnrsons  oontrullrii^  snch  bridge. 

But:.  7.  Tbat  Ibis  not  ahall  bu  null  and  void  if  octnal  oonstTuctimi  of  ths  Id 
hert^iu  aiitliorUcd  lio  not  commenced  within  ana  year  and  complMod  wtthJaD 
years  from  the  doto  thereof. 

Approved,  Ootobtr  U,  IB^ 


St  it  enaitrd  bj/  Ihe  fimaUamd  ITAitte<{{JUfre»t»talirait/  tht  '  n 
in  Coitgrrn  aucmbUd,  Tbat  thn  fi>lI<i«Tii){  saioa  bo,  Aud  rtin  <•!'■"■.. 

Stinlcd,  not  of  nay  money  in  tho  Trooimrynot  othorwlxo  ttyc 
cicuticH  in  tho  appropriations  for  tho  fiscal  ynitr  nigh  teen  tiiiJi< 
and  for  prior  yonm,  und  for  other  objects  hereinafter  staled,  ikim 

WAH  DEi'ABTHENT. 


KNOINEERS  DKPARTltKNT. 

Mississippi  Rivrr  Commissiom' :  SaUri«and  traveling  r.^pensnaaftli 
River  Commissiou,  and  fur  Balorim  and  traveling  ojtponsuii  of  assihiuiiti'i 
for  office  oxpeuses  and  oontinguno-ini,  being  fi>r  ilio  perioil  from  \  . 
coQ  hnndrcd  and  eigbty-eix,  to  closo  of  tho  Ustal  yiiac  ending  .1  ■ 
hDudred  and  etgbty-eigbt,  and  to  l>n  at  oncL*  uvLillable,  tneni  >   . 

OAUOtKO  THK  WATBKS  OV  LOWKR  MlSSISKirPI  AVI)  ITS  T!;r  i 
pcnseeofgangiug  the  watvrof  the)  Miwiosippi  and  ii«  <r>i>'i'  .: 
vationa  of  the  rise  aud  fall  of  the  rlvoi  and  its  chlci  : 
reMlntion  of  February  twooty-firat,  eighteen  humlr.  .i  i 

esHaryforeBlabliahingndilltiotialgangeaat  Fnltoii,  i..  ■  - 

of  Sulphur' River)  Arkansoa,  three  thonsand  six  huni . 

To  rtdinbarijo  and  pav  tho  Hartford  and  Now  V<  i 
labor  and  uonoy  uxpomled  in  removlcrK.  in  an  cnci';:' 
the  Conneoticnt  River  In  oighteen  bnodred  and  eiyln 
inHppe[ioniiasf.hf' work  on  anid  river  ha*!  bneii  cnn' 
giuecT  o1Hc«ninc\iiATgu,  two  thonRanil  slzbnnilreil  un. 


Ai>provo<\  OcU.\iM  W,  \e^. 


•■"     ■ 
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JOINT  RESOLUTION  aaihorizing  the  8«oretory  of  War  (o  appoint  a  board  of  three  eoeineen  to  ex- 
amine and  report  in  relation  to  the  Delaware  rirer  between  the  oity  of  Philadelphia,  Penney Irania, 
and  Camden,  New  Jersey,  and  for  other  pnrpoees. 

Beiolved  by  (he  Senate  and  Hauee  of  Bepresentativee  of  the  United  States  of  America  in 
Cangreea  aeaemhledt  That  the  Secretary  of  War  be,  and  he  is  hereby,  aathorized  to 
immediately  appoint  a  board  of  three  engineers  from  the  United  States  Army  whose 
daty  it  shall  he  to  examine  in  all  their  relations  to  commerce  the  Islands  known  as 
Smith's  Island,  Windmill  Island  and  Petty's  Island  in  the  Delaware  Eiver  between 
the  city  of  Philadelphin  in  the  State  of  Pennsylvania  and  the  city  of  Camden  in  the 
State  of  New  Jersey,  which  hoard  shall  forthwith  report  to  the  Secretary  of  War  as 
to  whether  said  islands  or  any  shoal  in  the  said  river  between  or  a^acent  to  the  said 
isXands  or  any  of  them  coostitnte  an  obstmction  to  the  commerce  of  the  Delaware 
river  or  to  the  passage  of  vessels  between  the  said  States  and  with  a  view  to  removing 
said  islands  and  shoals  t6  report  a  plan  with  the  estimate  of  cost  for  their  removal  in 
whole  OT  in  part  and  for  the  improvement  of  the  harbor  of  the  port  of  Philadelphia 
inolndiDg  the  probable  cost  to  tne  Qovemment  of  said  islands  so  as  to  secure  free  and 
nnintcornpted  commerce  npon  the  said  Delaware  river  and  the  nnobstmcted  passage 
of  vessels  to  and  from  and  between  the  said  States;  and  the  snm  of  five  thousand 
dollars  or  so  much  thereof  as  shall  be  necessary  is  hereby  appropriated  to  be  paid  out 
of  any  money  in  the  Treasury  not  otherwise  appropriated  to  defray  the  expense  of 
•ooh  survey  and  report. 

Approved,  March  5, 1888. 


JOINT  BBSOLUTION  dedarlnff  the  meaning  of  a  claoae  in  the  river  and  harbor  act  of  Angnet 

eloTenth,  eighteen  nondred  and  eighty-eight. 

Beaoleed  6y  the  Senate  and  House  of  Bapre^tntativee  of  the  United  States  of  America  in 
Congress  assembled,  That  the  phrase  '*  present  low  water  mark"  in  the  river  and  har- 
bor bill  of  August  eleventh,  eighteen  hundred  an4  eighty-eight,  in  the  paragraph.re- 
ferring  to  Fairport  Harbor, Ohio,  is  intended  to  mean  the  inner  shore  line  represented 
on  map  in  the  report  of  Chief  of  Engineers  of  eighteen  hundred  and  eighty-one. 

Approved,  October  1,  1888. 


JOINT  BES0LX7TI0N  relating  to  the  Inolosore  of  certain  points  of  eepecial  interest  on  the  battle- 
field of  Qettyebargh. 

Resolved  hjf  the  Senate  and  House  of  Representatives  of  the  United  States  ef  America  in 
Congress  assembled.  That  whenever  the  fence  which  now  incloses  Lafayette  Square  in 
the  city  of  Washington  is  removed  the  Secretary  of  War  is  hereby  directed  to  deliver 
the  same  to  the  Qettysburgh  Battlefield  Memorial  Association,  at  Gettysburgh,  Penn- 
sylvania, for  the  purx>ose  of  inclosing  points  of  especial  interest  on  the  Gettysburgh 
battle-field. 

Approved,  October  12, 1888. 


JOINT  BES0LX7TI0N  aathorizing  the  Secretary  of  War  to  protect  the  Washington  Aqnediiot 

TnnneL 

Reeolvet^  hy  the  Senate  and  House  of  Representatives  of  the  United  States  of  America  in 
Congress  assembled,  That  the  Secretary  of  War  be  and  he  is  hereby,  authorized  and 
directed  to  use  so  much  of  any  unexpended  balance  of  appropriations  for  the  work  of 
the  Washington  Aqueduct  Tunnel,  District  of  Columbia,  as  may  be  necessary,  for 
the  purpose  of  protecting  and  preserving  the  work  already  done  upon  said  tunnel. 

That  the  Joint  Select  Committee  of  the  Senate  and  House  of  Representatives  au- 
thorized by  a  Concurrent  Resolution  of  Congress  to  make  inquiry  and  report  con- 
cerning all  of  the  work  and  contracts  therefor  on  the  Washington  Aqueduct  Tunnel 
and  other  matters  in  relation  thereto,  are  hereby,  in  addition  to  the  powers  conferred 
by  said  concurrent  resolution,  authorized  and  directed  in  their  discretion  to  inquire 
and  report  touching  all  plans  and  estimates  prepared  under  the  auspices  of  the  Gov- 
ernment for  extending  the  Water  Supply  of  Washington  City,  ana  finally  the  said 
Committee  may  extend  their  inquiries  as  to  any  and  all  other  matters  concerning  the 
extension  of  said  water  supply  that  may  aid  the  Congress  in  ascertaining  and  fixing 
the  responsibility  for  any  mismanagement  therein  or  for  the  future  coiistruction  and 
management  thereof. 

Approved,  October  19,  1888. 
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IISTDEX. 


Subject. 


A. 

A  dams  flame,  for  riy«r  improrenient,  te§t  of 

Advisory  Harbor  CommiMion  at  Philadelphia 

A2at« BavHarbor,  Minn.,  ImpTovement of 

Ahnapee  Harbor,  Wis.,  improvement  of 

Alabama  River,  improvement  of 

AHejcbeny  River,  Pa.,  improvement  of 

Allegheny  River,  dam  at  Herr's  Island,  oonatroetion  of 

Altamaha  River,  Cra.,  improvement  of 

Amite  River,  La.,  improvement  of 

Annapolis  Haibor,  Md.,  improvement  of 

Apalachicola  Bay,  Fla.,  improvement  of 

Apalachicola  River,  improvement  of 

Appomattox  River,  Va.,  improvement  of 

Aqnedact  Bridge,  Georgetown,  D.  C,  reconstmotloa  of 

Aransas  Pass  and  Bay,  Tex.,  improvement  of 

Aransas  Pass,  Tex.,  survey  of 

Archer's  Hope  River,  Va.,  improvement  of 

Arkansas  River,  improvement  of 

Arkansas  River  improvement,  report  of  Board  of  Engineers 
on 


P»ge. 


Arkansas  River,  operations  of  snag-boats  on 

Asliland  Harbor,  Wis.,  improvement  of 

Ashley  River,  S.  C,  improvement  of 

Ashtabola  Harbor.  Ohio,  Improvement  of .... 

Allan tio  City,  N.  J.,  survey  of  harbor  of 

Au  Hable  Harbor,  Mich.,  improvement  of .... 


Baltimore  Harbor,  improvement  of  entrance  to 

Bangor  Harbor,  Me.,  improvement  of , 

Battalion  of  engineers : 

Bayoduoe  River,  Me.,  between  Penobsoot  and  Brooksvllle,  ex- 
amination of 

Bayoduce  River,  Me.,  improvement  of 

Bayou  Bartholomew,  La.  and  Ark.,  improvement  of 

Bayou  Black,  La.,  improvement  of 

Bayou  BcBuf,  La.,  improvement  of 

Bayou  Courtableau,  La.,  improvement  of 

Bayou  D'Arbonne,  La.,  improvement  of , 

Bayou  La  Fourche,  La.,  Improvement  of , 

Bayou  Macon,  La.,  improvement  of 

Bayou  Pierre,  Miss.,  improvement  of , 

Bayou  Rondeway,  La.,  Improvement  of 

Bayou  Teche.  La.,  improvement  of , 

Bayou  Terrebonne,  li.,  improvement  of 

Bayou  Vidal,  La.,  improvement  of 

Bear  Creek,  Miss.,  examination  and  survey  of 

Beaufort  Harbor,  N.  C,  improvement  of 

Beaufort  Harbor,  inluid  water-way  to  New  Berne.  N.  C.  im- 
provement of •....: 

Beaufort  Harbor,  inland  water-way  to  New  River,  N.  C,  im- 
provement of , 

Belfast  Harbor,  Me.,  improvement  of 

Bellamy  River  K.  H.,  improvement  of 

Belle  River,  M.ioh.,  Ice  harbor  of  refuge  at 

Big  Black  River,  Miss.,  improvement  of 

Big  Hatohee  River,  Tenn.,  improvement  of 

Big  Hockhocking  River,  Ohio,  ftom  month  to  Coolville, 
inationof 

Big  Sandy  River,  W.  Va.  and  Ky.,  improvement  of 

Big  Sunflower  River,  Misa.,  Improvement  of 

Biioxl  Bav,  Misa.,  improvement  of  harbor  at 

Black  Laxe  Harbor,  Mich.,  improvement  of 

Black  River,  Ark.  and  Mo.,  Improvement  of 
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2938     REPORT   OP  THE' CHIEF  OK   EN0INEKR8,  U.  H.  AKHY. 

Sneretary  of  War.  oDutainwl  ill  Btooativn  Docamont  Nnmbnrpr)  Thntn  handrail  m 
L)iirtr-«ix,  t'iriJetli  CuugruM,  lint  ncwlan,  to  tin  nximnilod  nnilnr  tbe  dlmttwu  of  tli 
BeccDt&ry  uf  Wiir,  thirty-l*ro  thi>ii8.-kil(l  ilflllon 

KISCKU^AITGOUS  OIUKCTB. 

gimVKY  ov  NOitTKKRH  AMI  KOKruwcBTBBN  I-AKKS:  For  printing  and  „ 
clinrts  for  uho  of  iiivvigat.oni,  Biid  elcotrotyping  |>liitD«  for  diftii-pHti Uag,  two 
•and  dnIUra. 

TUAKBI^lllTA^TIOK  IIK  ItltlvJHTS  *Kll  M*PB  Til  roKKlOX  OOOHTmiKS:  For  Um 

jKirtatidti  of  reports  and  main  to  foreign  ounDtrieii,  throttgb  tbo  Smitbftanlan  IiurttlD< 
tioo,  ono  bundled  dollars. 

ApptnvMl  October  9,  18dd. 


Be  i(  enacted  bif  (IM  Senalt  and  Roiue  «/  BtprfeeiiUttiviu  of  (lu  tJoittd  Stale*  of  Jiwrte 
in  Congrai  aaamihkd.  That  tbtt  I.oniBVille  Bouthem  Builrund  rnmranr,  n  rorponiiJna 
urgauized  nnder  aclof  tli«  gpiieral  M8*sii>bl;  of  tliocoinitii:'^v,'''.Lii)i  ,.i  K'nt^ck;-,  he, 
and  it  ia  beroby,  kuttiorizfid  to  oonHtruot  and  tnaintjii!!  .■.iima^m 

Ibereto,  over  the  Kentncky  Kiver.  In  the  8Ut«  of  Rtm:  i  riilg*  a 

bridges  over  the  tribnlariMor  forks  of  Raid  river,  at  lui:'  '    — 

]Mii;  inaf  deem  snitablo  for  the  paoBaiMof  lUaatdroail  

ries  or  forks.     Said  bridge  or  bridges  Hbatl  be  oonatructed  u>  iiruvnit-  im  ■[>,:  i nip  -f 

railway  traias,  and,  at  tbe  option  of  tbe  coinjiauv  by  wtiiulj  it  uc  iL,:y  maj  bn  bniJt, 
may  be  nsed  for  tbe  passage  of  -wagons  and  vehiuliw  of  all  kindo,  for  tbe  tmtwit  ef 
animalB,  and  for  foot-passengers. 


a  lawftil  straclure,  and  shall  bo  recognized  and  known  as  a  pout-route,  mid  it  Khol) 
enjoy  the  rigbta  and  privileKes  of  utuer  liost-TOads  In  the  UuitMd  BLitRn,  nod  H|ui 
priTiloeeiS  in  the  oae  of  aaid  bridge  «hal]  be  granted  to  all  tuleemt*b  compaoiM  i  ami 
the  Dnited  States  shall  have  tbo  right  uf  way  aciuiis  said  brii^  and  ita  appnuchi 
for  postal  telegraph  piu-poses. 

Sec.  3.  Tbat  any  bridge  authorized  to  be  construuted  under  tliia  act  BliaH  he  bnilt 
and  located  under  and  subject  l«  sucli  regnlatioiia  for  the  aecurity  uf  na*igaliiui  if 
saidrlTer  as  the  Secretary  of  WarsbAlI  prescribe;  And  toaeuure  tli»t  Dbjoet,  Ibewul 
company  or  corporation  sball  submit  to  the  Seorotory  of  Wjtr,  {-n  Iiin  iiiiiuiii    ' 


and  approval,  a  design  and  drawing  of  the  bridi,  , 
and  nntii  the  said  plan  and  location  of  the  briilgo  are 
War,  tbo  bridge  eball  not  bo  commenced  or  built;  and 
the  plan  of  said  bridge  daring  tho  progresauf  ooDHtraci 
Joot  to  tbe  approval  of  tbe  SMretary  of  War.  Ami  ati 
rotary  of  War,  or  the  entire  removuof  said  lin 
qnired  by  him,  Bball  be  at  the  expense  of  tli<> ' 

Sec.  4.  Tbat  all  railroad  conipanins  desirlu-  ' 

bave,  and  be  entitled  to,  equal  rights,  and  pu  .  ,  _ 

way  trains  over  tbo  same,  and  over  tbe  appn:  ,     ,.'>u  tiio  po^mrBtsf 

reasonable  compensation  tbe  re  for ;  and  in  case  Die  uwucr  or  ou  ui^rn  of  OBld  brld(ii«r 
lit^dgesand  tho  railroad  company  or  oompaniesdosiring  tonsesoinoBhallfaU  lOM — 
upon  tbe  terms  witb  reference  to  tbo  nm  of  some,  all  ualtem  of  loaue  Imtwiwn  U 
eh  all  lie  decided  by  tho  Secretary  of  War  upon  a  hearing  of  tb'<  a1TcgulI«i^auidfn 

of  tbe  parties.     And  if  said  bridge  or  bridges  shall  be  bit:''  *■■—  '' -----.-i  dwb 

KiMje  of  vehicles,  and  tbe  transit  of  animals,  and  for  fool  ]'  tf^fl 

therefor  sball  beapprovedby  tbe  Secretary  of  War,  bd'ui  '"^M 

SBC.  5.  Tbat  Ibis  act  shall  be  null  and  void  If  aotuul  •  '''^1 

bridges  berein  autboriied  be  not  commenced  within  Iv.-'  :in1^| 

live  years  from  tbe  date  tbereof.  ^H 

SRC.  G.  Tbat  tbe  right  to  alter,  amend,  or  repeal  thio  act  Is  hnrofay  *XM^| 
Hirved.  ^^^1 

Approved,  October  9,  l^SH.  ^H 

AN  ACT  to  anIhoHu  tlin  connlmr.tlao  at  B  hlicliwBv  bri.Icn  »a«—  tJ.it  part  of  tlia  walar*  af  I 
-  thi<  ItlniHl*  nT  Nnrtb  llnro  ninl  Soalti  flors.  In  tliii  («UM>  of  QtbI 


in  Congrni  attrmbM,  That  tho  proper  authorities  of  the  tovrnstif  Kortli  Ben  ■ 
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Grand  Isle,  in  the  county  of  Grand  Isle,  in  the  State  of  Vermont,  be,  and  they  are 
hereby,  authorized  to  constmot,  maintain,  and  use  a  highway  bridge  at  a  suitable 
point  across  the  channel  which  lies  between  the  islands  of  North  l^ro  and  Sonth 
Hero  and  between  the  two  towns  aforesaid. 

Sbo.  2.  That  the  stmotnre  anthorized  by  the  preceding  section  shall  be  bnilt  and 
loeated  nnder  and  subject  to  such  regulations  for  the-  security  of  navigation  of  such 
waters  as  the  Secretary  of  War  shall  prescribe,  and  shall  be  provided  with  such  suita- 
ble and  convenient  draw  as  the  said  Becretaiy  shall  deem  needful  for  the  proper  pur- 
poses of  navigation,  of  width  not  less  than  that  of  the  draw  in  the  bridge  between 
the  towns  of  Al burg  and  North  Hero,  Vermont :  and  the  maintenance  and  manage- 
ment of  said  structure  shall  be  subject  to  such  or  the  provisions  of  section  six  of  chap- 
ter fifty*two  of  the  acts  of  the  second  session  of  the  Forty -seventh  Con^pnm  as  the 
Secretarjr  of  War  may,  from  time  to  time,  deem  needfol ;  and  the  authority  to  erect 
and  continue  said  bridge  shall  be  subject  to  revocation  and  modification  by  law 
whenever  the  public  good  shall,  in  the  judgment  of  the  Secretary  of  War  so  require, 
without  any  expense  or  charge  to  the  united  States. 

Sxo.  3.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby 'expressly  re- 
served. 

Approved,  October  12. 1888. 


AN  ACT  to  ftothorias  the  oonstrootlon  of  a  bridge  mtom  the  MiMoori  lUver  at  aome  acoeaaible  point 
within  one  mile  north  and  one  mUe  aouth  and  eaat  of  the  montii  of  the  SZanaaa  River. 

Beit  emaeted  by  ths  SmuLie  and  Houm  of  liepreBentativeB  of  ike  Umited8iaie$  of  America 
in  Congress  assemhled,  That  the  Missouri  River  and  Land  Improvement  and  Construc- 
tion Company,  a  corporation  organized  under  the  laws  of  the  State  of  Kansas,  or  its 
assigns,  is  hereby  authorized  to  construct  and  maintain  a  bridge  across  the  Missouri 
River  at  such  point  as  may  be  hereafter  selected  by  said  corporation,  or  its  assigns,  in 
Jackson  County,  MissourL  within  one  mile  north  and  one  mile  south  and  east  of  the 
mouth  of  Kansas  River,  Kansas ;  and  also  to  construct  accessary  worJu  to  secure  the 
best  practicable  channel- way  for  navigation  and  confine  the  flow  of  the  water  to  a 
permanent  channel  at  such  point ;  and  also  to  lay  on  and  over  said  bridge  a  railway 
track  or  tracks  for  the  more  perfect  connection  of  any  railroads  that  are  or  shall  be 
constructed  to  said  Missouri  River  at  or  opposite  said  point ;  and  said  corporation 
may  construct  and  maintain  ways  for  wagons,  carriages,  horses,  or  other  animals, 
and  for  foot  passen^rs,  charging  and  receiving  such  reasonable  toll  therefor  as  may 
be  approved  from  time  to  time  by  the*Becretary  of  War. 

Sbc.  2.  That  said  bridge  shall  be  constructed  and  built  without  interference  with 
the  security  and  convenience  of  navigation  of  said  Missouri  River  beyond  what  is 
necessary  to  carry  into  effect  the  rights  and  privile^  hereby  granted ;  and  in  order 
to  secure  that  object  the  said  company  or  corporation  shall  submit  to  the  Secretary 
of  War,  for  his  examination  and  approval,  a  design  and  drawings  of  the  bridge,  and 
a  map  of  the  location,  giving  for  the  space  of  one  mile  above  and  one  mile  below  the 
proposed  location,  the  topography  of  the  banks  of  the  Missouri  River,  the  shore  lines 
at  high  and  low  water,  the  direction  and  strength  of  the  current  at  all  stages,  and 
the  soundings  accurately  showing  the  bed  of  the  stream,  the  location  of  any  other 
bridge  or  bridges,  and  shall  furnish  such  other  information  as  may  be  required  for  a 
fhll  and  satisfactory  understanding  of  the  subject ;  and  until  the  said  plan  and  loca- 
tion of  the  bridge  are  approved  by  the  Secretary  of^War  the  bridge  shall  not  be  built: 
Provided f  If  said  bridge  be  built  above  the  mouth  of  the  Kansas  River,  it  shall  be 
built  as  a  high  bridge  with  unbroken  and  continuous  spans,  having  at  least  one  chan- 
nel span  of  not  less  than  four  hundred  feet  clear  channel- way,  all  other  spans  over 
the  water-way  to  have  a  clear  channel- way  of  not  less  than  three  hundred  feet ;  and 
all  said  spans  shall  have  a  clear  head  room  of  not  less  than  fifty  feet  above  high- water 
mark :  and  if  it  shall  be  built  below  the  mouth  of  Uie  Kansas  River,  it  shall  be  bnilt 
as  a  high  bridge  with  unbroken  and  continuous  spans,  all  «pans  over  the  water  way 
to  have  a  clear  channel  way  of  not  less  than  four  hundred  feet  and  a  clear  head  room 
of  not  less  than  fifty-five  feet  above  high  water  mark;  and  the  piers  of  said  bridge 
shall  be  parallel  with  the  current  of  said  river,  at  the  stage  of  water  which  is  most 
important  to  navigation,  and  the  bridge  itself  shall  be  built  as  nearly  as  may  be  at 
rignt  angles  thereto ;  and  said  company  or  corporation  shall  maintain,  at  its  own  ex- 

Smse,  from  sunset  to  snnrise,  such  lights  or  other  signals  on  said  bridge  as  the  Light 
ouse  Board  shall  prescribe :  Provided  also,  That  all  railway  companies  desiring  to 
use  said  bridge  shall  have  and  bS  entitled  to  equal  rights  and  privileges  in  the  pas- 
sage of  the  same,  and  in  the  use  of  the  machinery  and  fixtures  thereof  and  of  all  the 
approaches  thereto,  under  and  upon  such  terms  and  conditions  as  shall  be  prescribed 
by  the  Secretary  of  War,  upon  hearing  the  allegations  and  proofs  of  the  parties,  in 
case  they  shall  not  agree. 
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